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Foreword 
In 2002, the European Commission set up a list of key infra-annual macro-economic indicators, called 
principal European economic indicators (PEEIs). One of these indicators is the domestic producer price 
index (PPI) also known as the domestic output price index. 

At the short-term statistics working group in December 2007, Eurostat presented the outcome of an 
analysis on the non-domestic PPIs, which in some cases showed diverging trends between countries. 
Similar divergences were observed, although to a smaller extent, also for the domestic PPIs. Further 
investigations concluded that the different price developments partly arose from methodological 
differences from country to country. 

In answer to the observed issues, a task force on PPIs was organised in order to exchange best practices 
and discuss typical methodological issues relating to PPIs. The PPI task force met a total of three times in 
2009 and 2010. 

The main outcome of this task force is the present handbook that: brings together best practices in the 
Member States; extended methodological guidelines; practical examples; and international 
recommendations concerning the PPIs, in particular Eurostat, International Monetary Fund (IMF) and 
United Nations (UN) recommendations. The handbook is organised according to the main discussion 
topics as included in the mandate of the task force. 

This handbook aims to serve as a tool for improving the quality of the PPIs in the reporting countries. 

Sophie Limpach 
Head of Unit 

Short-term statistics; Tourism 
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The handbook 

Purpose and structure of the handbook 

The present handbook focuses on methodological aspects of the industrial PPIs. It extends the guidelines 
in the short-term statistics (STS) methodological manual building on best practices in the Member States 
and taking account of recommendations in the Producer Price Index Manual of the IMF (hereafter IMF 
manual on PPIs). 

The handbook contains nine chapters organised into five parts. Most of the chapters are broadly organised 
according to a common structure: introduction, methods, methods applied in practice (based on surveys 
of country practices or examples), and recommendations. 

Terminology 

The separate chapters in this handbook were initially drafted as a collection of subject-specific papers by 
several different authors. The initial drafts have been edited to produce a more homogeneous structure 
and style and to reduce overlapping/repetition. The editing has also included the harmonisation of a 
number of specific terms – the main ones are listed below. When the handbook contains verbatim extracts 
from other reference materials (such as manuals) these generally have not been edited, and so different 
terms may be used. 

Selection of key words 

Activity 1. Used to indicate any level of an activity classification such as statistical classification of 

economic activities in the European Community (NACE); used in the same way as the 

word industry in the international standard industr ial classification of all economic 

activities (ISIC). 

2. Used in a general way to refer to the population of units classified to a particular 

NACE heading instead of the words branch or sector which might be interpreted as 

implying the use of a particular type of statistical unit. 

Product or product heading Used to indicate a product at any level of a classification such as the classification of 

products by activity (CPA) or a list such as Prodcom. 

Product (business 

perspective) 

Indicates any good or service produced by a unit – a producer might identify several 

different products in its product range that all belong to one single product heading even 

in the most detailed of statistical classifications. 

Reporting unit Technically a reporting unit (that r eports information) can be different from an 

observation unit (the unit about which information is observed and then reported) – for 

reasons of simplicity in this handbook they are simply referred to as reporting units. 

Representative products Also known as product representatives or price representatives. 

The precise product selected (normally by the reporting unit and/or statistical office) for 

which prices will be quoted. See also transactions. 

Section, Division, Group, 

Class, Category 

Used to indicate a specific level of a classification in accordance with the naming 

convention of NACE and CPA, such as group for 3-digit headings and class for 4-digit 

headings  

Transaction For the purpose of measuring prices for a PPI, a transaction is referred to here as the 

combination of i) a precisely defined representative product ii) traded under precisely 

specified transaction (or sales) conditions. 
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Special note on (types of) statistical units 

In a few places the handbook refers to specific types of statistical units, such as the enterprise or kind of 
activity unit (KAU). These terms are used in the sense of Council Regulation (EEC) No 696/93 of 15 
March 1993 on the statistical units for the observation and analysis of the production system in the 
Community. 

Early drafts of this handbook used a mixture of terms such as enterprise, establishment, company, 
undertaking, firm, business, often seemingly interchangeably. 

� Some of these are not true statistical units (such as company which is a legal form, like 
partnership or sole trader). 

� Others are generic terms with no precise statistical definition in EU statistics (firm and business). 

� Others were previously used in EU statistics but not since the 1993 Regulation on types of 
statistical units which established a single typology: notable examples are the term enterprise 
which was preferred to undertaking and local KAU which is used rather than the establishment. 

It should nevertheless be noted that many of these terms may have precise statistical definitions in 
national statistics or in other international statistics, notably the term establishment which is widely used. 
In some cases these terms have distinctly different meanings in different countries, again notably the case 
for the establishment. 

Except where the precise choice of type of statistical unit is essential this mixture of terms has been 
replaced by the editors by referring simply to the producer or to the reporting unit, without specifying the 
type of statistical unit. Where a verbatim quote has been included, for example from other international 
manuals, the type of statistical unit has not been edited. 

In the case of collecting prices the choice of type of statistical unit to report prices may be considered to 
be relatively unimportant as it is the price of products (not a stock or flow relating to the statistical unit 
itself) that is observed and reported. The choice of type of statistical unit is however important for the 
development of a system of weights when producing PPIs, in particular for activity-based PPIs. 

Producer price indices in the European Union 

Legal base for PPIs 

As for other STS indicators, the compilation of the PPIs is essentially made on the basis of a few 
important documents: 

� STS legal acts, notably the STS Regulation and the implementing Commission Regulations, for 
example on the definition of the indicators; 

� Methodology of short-term business statistics, interpretation and guidelines, edition 2006 (the 
STS methodological manual), providing detailed methodological guidelines concerning short-
term business statistics. 

The Council Regulation 1165/98 concerning short-term statistics (hereafter referred to as the STS 
Regulation) requires the EU Member States to deliver output price indices: these are also known as 
producer price indices (PPI) and that is the term used throughout this handbook. The indices must be 
compiled for industry (according to the requirements of annex A of the STS Regulation) and other 
services (annex D) – note that this handbook focuses on industrial PPIs. 

Requirements 

The STS Regulation establishes which indices are to be provided, as well as the level of detail, the 
frequency, the type of index and the deadline for providing short-term statistics. The requirements depend 
to some extent on the size of the Member State and whether the Member States is a member of the euro 
area or not. 
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All EU Member States have to supply domestic and non-domestic PPIs, as well as a total that is 
effectively a compilation of these two indices. The euro area Member States have to provide a further 
breakdown of the non-domestic PPI to distinguish between products sold (to other countries) within the 
euro area and those sold outside of the euro area. 

STS variables 

Name STS regulation code Database code
Producer prices (total) 310 pron
Domestic producer prices 311 prin
Non-domestic producer prices 312 pren
Non-domestic producer prices: euro area (312) prez
Non-domestic producer prices: non-euro area (312) prex

 

The legal requirements depend also on the size of the country, bigger countries being obliged to deliver 
more detailed indices and smaller countries being permitted a longer period to compile and transmit the 
data. The table below shows the classification of EU Member States into three groups to determine the 
level of detail required: the criteria for making groups for extended deadlines are similar. 

Groupings of Member States 

Group
Definition in terms of 
share of EU value added

Group members (base year 2005)

I Less than 1 % in Sections B to E
Bulgaria, Estonia, Greece, Cyprus, Latvia, Lithuania, Luxembourg, 
Hungary, Malta, Romania, Slovenia and Slovakia

II
1 % or more in Sections B to E & 
less than 4 % in Section C

Belgium, Czech Republic, Denmark, Ireland, the Netherlands, 
Austria, Poland, Portugal, Finland and Sweden

III 4 % and more in Section C Germany, Spain, France, Italy and the United Kingdom

 

For the extended deadlines, the threshold between groups II and III is less than 3 % of value added in 
Sections B to E rather than 4 % in Section C: there are three Member States falling between these two 
thresholds and therefore face the Group III requirements for stricter deadlines, namely the Netherlands, 
Poland and Sweden. 

Summary of requirements 

Common requirements 

Scope NACE Rev. 2 Sections B to E excluding Classes 07.21 and 24.46, 
Groups 25.4, 30.1, 30.3 and 30.4 and Divisions 37, 38 and 39

Observation unit kind-of-activity unit (KAU)
Form as an index, unadjusted (also known as gross)
Frequency/periodicity monthly

 

Level of activity detail by country group 

Country group Level of detail
I Total Industry, MIGs and NACE sections (1-let ter)
II as Group I plus NACE divisions (2-digit level)

III
as Group II plus NACE groups and Classes (3 and 4-digit level) within Section C representing 
(together) at least 90 % of total value added of Section C (note this extra detail is not required for 
the non-domestic producer price indicators split between euro area and non-euro area).

 

Timeliness by indicator and country group 

Country groups I and II Country group III

Producer prices (total) 1 month, 15 days + 15 days
1 month, 15 days; 15 days extra for 
data at the 3 and 4-digit levels

Domestic and non-domestic producer prices 1 month, 5 days + 15 days 1 month, 5 days; 15 days extra for 
data at the 3 and 4-digit levels

Domestic and non-domestic producer prices 1 month, 5 days + 15 days 1 month, 5 days; 15 days extra for 
data at the 3 and 4-digit levels
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Definitions of indicators 

Note: in line with the STS regulation itself, the legislation on definitions refers to output prices rather 
than producer prices. 

Output price (variable 310 in the STS Regulation) 

It is the objective of the output price index to measure the monthly development of transaction prices of 
economic activities. 

The domestic output price index for an economic activity measures the average price development of all 
goods and related services resulting from that activity and sold on the domestic market. The non-domestic 
price index shows the average price development (converted to local currency) of all goods and related 
services resulting from that activity and sold outside of the domestic market. When combined, these two 
indices show the average price development of all goods and related services resulting from an activity. 

It is essential that all price-determining characteristics of the products are taken into account, including 
quantity of units sold, transport provided, rebates, service conditions, guarantee conditions and 
destination. The specification must be such that in subsequent reference periods, the observation unit is 
able uniquely to identify the product and to provide the appropriate price per unit. 

The following rules apply for the definition of prices. 

� The appropriate price is the basic price that excludes value added tax (VAT) and similar 
deductible taxes directly linked to turnover as well as all duties and taxes on the goods and 
services invoiced by the unit, whereas subsidies on products received by the producer, if there 
are any, should be added. 

� If transport costs are included, this should be part of the product specification, 

� In order to show the true development of price movements, it should be an actual transaction 
price, and not a list price, 

� The output price index should take into account quality changes in products, 

� The price collected in period t should refer to orders booked during period t (moment of order), 
not the moment when the products leave the factory gates, 

� For output prices of the non-domestic market, the price should be calculated at national frontiers, 
FOB (free on board). 

The index should in principle reflect the average price during the reference period. In practice the 
information actually collected may refer to a particular day in the middle of the reference period that 
should be determined as a representative figure for the reference period. For products with a significant 
impact on the national economy that are known to have, at least occasionally, a volatile price 
development, it is important that the index does indeed reflect average prices. 

Output prices of the domestic market (311) and outp ut prices of the non-domestic market (312) 

The objectives and characteristics of indices for variable 310 (output prices) also apply to the indices for 
the distinction between domestic and non-domestic output prices. 

The indices of domestic and non-domestic prices require separate output price indices to be compiled 
according to the destination of the product. The destination is determined by the residency of the third 
party that has ordered or purchased the product. The domestic market is defined as third parties resident 
in the same national territory as the observation unit. Output prices for the non-domestic market are 
further sub-divided into output prices for products despatched to euro area countries (312z) and all other 
output prices (312x). 

Source: Commission Regulation (EC) No 1503/2006 of 28 September 2006 implementing and amending 
Council Regulation (EC) No 1165/98 concerning short-term statistics as regards definitions of variables, 
list of variables and frequency of data compilation. 
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Purpose of PPIs 

Use and users of PPIs 

Monthly measurement of producer prices meets the need for information on the short- and medium-term 
economic activity at national level and for the EU and euro area. The PPI data are widely used by both 
the business community and government, and enable monthly monitoring of prices at different stages of 
the industrial process. 

There are three major uses of PPIs. 

� As an economic indicator, PPIs capture price movements prior to the wholesale or retail level. 
Therefore, they may foreshadow subsequent price changes for businesses and consumers. They 
can be an early indicator of inflationary pressures in the economy. These data are used in 
formulating fiscal and monetary policies. 

� As a deflator of other economic series, PPIs are used to adjust other economic time series for 
price changes. 

� As the basis for indexing prices in contracts (escalation or indexation), PPI data are commonly 
used in indexing purchase and sales contracts. These contracts typically specify amounts of 
money to be paid at some point in the future. It may be agreed to include an indexation clause 
that takes account of changes in prices, for example of selected inputs. 

In many countries, there is a big demand for PPIs from business and trade organisations. In most 
countries, these indices have already been in existence for decades and are part of economic life for 
national accountants and businesses. For these uses they need to be maintained by national statistical 
offices at a detailed level. For this reason, many medium-sized and small countries calculate detailed PPIs 
beyond the requirements of the STS Regulation in order to satisfy a national demand. 

Activity and product PPIs 

Different PPIs may be constructed to serve different purposes; therefore, the decision to compile a certain 
type of PPI must be taken according to what the main use of that indicator is going to be. As an 
illustration, PPIs constructed with the main purpose of deflating STS indicators may be different from 
PPIs constructed to deflate national accounts indicators, or to serve as indicators of price change in 
various markets. 

The main distinction that can be made is between activity-based PPIs and product-based PPIs. The 
essential difference between these is the type of weights used to aggregate detailed price information into 
higher level indices. In both cases prices are observed for particular products (more precisely for 
representative products); a time series of this price information can then be produced relative to the price 
at a particular moment in time (such as the beginning or end of the series, or some other fixed point) and 
this is called a relative. The relatives for many different products can then be combined using weights – at 
a detailed level these weights are normally product weights, but at a certain level of aggregation (typically 
4-digit level) it is possible to use either activity or product weights. 

The STS Regulation requires PPIs presented broken down by activity and based on the KAU. Generally, 
when the observation unit (for the weights) is the KAU, the differences between product-based and 
activity-based PPIs may be expected to be quite small. 

Furthermore, there may be differences between PPIs compiled for deflation purposes and PPIs compiled 
for indexing prices in contracts. The former may be based on the basic price concept (assuming that the 
indicator to be deflated is also valued at basic prices) in other words excluding non deductible taxes plus 
subsidies on the products, while the latter would normally be valued at the purchaser price. 
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Chapter 1 Price-determining characteristics 

Introduction 

PPIs are intended to measure a pure price change. The products (goods and related services resulting from 
an activity) whose prices are collected and compared in successive time periods should be identical in 
respect of their technical (physical) and economic (transaction) characteristics. To ensure consistency in 
the final index, the price observations should compare like with like for each period. A price observation 
is defined as the net revenue accruing: 

� to a specified producer, 

� from a specified kind of buyer, 

� according to specified transaction terms, 

� of a specific product, 

� at the point in time or for the period of price collection. 

The aim of this chapter is to analyse the possible approaches to detail price-determining characteristics 
and to ascertain the best practices used in the Member States. 

Methods 

Description of the methods 

An analysis of the breadth of the product specification is provided by the United Nations manual on 
producers’ price indices for industrial goods, New York, 1979. 

‘The first question that arises is whether the item specification should be drawn up in great detail or 
prepared on a relatively broad basis. There are advantages and disadvantages in both approaches. If the 
specifications are highly detailed – e.g., “men’s shirts, non-sport, with collar, long sleeved, plain white, 
all cotton, non-shrink, non-crush“ – the statistical office may have better control of the process and the 
collected prices may be sufficiently homogenous so that actual prices can be published. However, 
extremely detailed specifications may result in difficulties in collecting price observations, since the 
product may not be made by some producers or may not be made month after month. Furthermore, for 
some producers a very narrowly specified product may be incidental to its production of the eight-digit 
commodity group, and unrepresentative. 

A broadly specified commodity on the other hand is more flexible and permits some adaptation to the 
circumstances of individual respondents. Then reporting arrangements must be made with each enterprise 
so that subspecifications within the specifications are determined. One respondent, for example, may 
report for low-priced shirts their prices while a manufacturer of a high-priced line reports for them. 
Obviously the statistical office has a more complicated task of controlling the operation, because it must 
ascertain that reporting units continue to price the identical items moth after month. A further drawback is 
that it is not feasible to publish the actual average price in such situations, since the prices collected cover 
a range of specifications within a commodity code. 

In general, however, the advantages of broad specifications will usually outweigh the disadvantages, and 
it is probably the superior course for commodities for which it is not intended to publish average prices. It 
introduces greater flexibility in the programme, probably creates greater representativeness of reported 
prices and is likely to increase the number of usable observations.’ 
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Technical characteristics (physical product specification) 

All the relevant technical characteristics (physical product specification) of the product are to be provided 
describing the product, in other words all the information necessary to identify the selected product itself. 

The description of products should specify (where applicable) brand name, type / model, design, size / 
dimensions / weight / power / capacity, other technical information, parts / attachments included, sort of 
raw materials, special features, composition, method of production, specific intended use / range of 
application, quality category / grade of the product, and so on. For example, if a producer charges more 
for a red widget than a white one, colour is one of the price-determining variables; if all widgets are sold 
for the same price regardless of colour, colour is not a price-determining variable. In the case of semi-
processed goods or raw materials – for example flour or coal – the main characteristics can be described 
quite briefly; for more complex products – for example motor vehicles or machine tools – a more detailed 
description of technical characteristics is needed. For instance, in the case of a washing machine the 
information required for a precise specification may include make, model number, capacity, whether 
automatic, whether top or front loaded, and spin speed. 

The description of industrial services may contain a complete description of the type of service being 
performed, a description of what is included in the service, a description and listing of component prices 
which together determine the final net price. The answers to the following questions indicate 
characteristics that should probably be included in the description. 

� What characteristics does the reporting unit consider when setting the price of the service? 

� What characteristics of the service would cause the price to change? 

Some of the most common types of descriptive categories for services may be: component charges (type 
of labour and labour cost, type of material and material cost, miscellaneous features and charges included 
in the service, such as preparation, inspection, warranties, set-up costs), parts or equipment included/used 
in the service, location of the service, length of the service, frequency of the service. 

Economic characteristics (transaction specification) 

Identical economic characteristics (transaction specification) should include the terms and conditions of 
sale. Several types of characteristics can be considered. 

Type of customer 

The product was sold: 

� on the domestic market 

� to other manufacturers 

� to wholesale enterprises 

� to retail enterprises 

� in the producer’s own shops 

� other (reporting unit has to indicate) 

� on the non-domestic market 

� (code of the destination country) 

Note: a type of customer can refer to a group of similar customers or one particularly important customer 
(for example a particular wholesaler or retailer). If a product is sold in different countries either a single 
country is selected (for example with the highest sales value) or a weighted average can be calculated 
from prices for different countries. 
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Contract terms 

Various types of contracts may determine the price, for example: 

� no contract 

� written contract 

� purchase order 

� other (reporting unit has to indicate) 

Type of shipment 

� single 

� multiple 

� other (reporting unit has to indicate) 

Note: multiple shipments means that an entire order is not delivered at one time, but is staggered over a 
period of time. Higher prices may be charged for multiple delivery orders covering longer periods, 
because suppliers try to cover themselves against possible price rises. 

Measurement unit and quantity 

The price of the product may vary with different shipment sizes. The reporting unit has to select the most 
frequent: 

� physical quantity (for example kg, m, m², m³, piece, pair) 

� quantity of sale (for example single units, hundreds, thousands) 

Terms of payment 

� in advance 

� outright, in cash 

� within 30 days 

� other (reporting unit has to indicate) 

Terms of delivery 

� delivery up to the customs border of the country 

� delivery on board ship (at FOB prices) 

� delivery to the client 

� without delivery to the client 

� other (reporting unit has to indicate) 

Generally delivery charges should be excluded from the reported price. A price including delivery is 
preferred only when delivery is an integral part of the product itself. This is a case only when both of the 
following conditions are met: 

� the reporting unit delivers the product itself, 

� it is impossible to separate delivery revenue from product revenue. 

Type of price 

� contract price 

� average price (of a day or of a month) 
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� list price 

� transfer price 

� other (reporting unit has to indicate) 

An average price reflects more than one transaction over a consistently defined time period. It has to be 
calculated by weighted arithmetic average formula. 

List prices should be avoided if they do not reflect real transactions concluded. 

Transfer prices (for products provided by one part of an enterprise (or enterprise group) to another) may 
be the only available market price proxies. They should be used with caution, only after careful attention 
has been paid to market price movements for similar products to ensure that these sales reflect market 
conditions. 

Type of discounts 

� seasonal 

� quantity 

� trade 

� for payment in advance 

� for cash payment 

� other (reporting unit has to indicate) 

A seasonal discount is offered at certain times during the year: it reflects seasonally-recurring and 
generally predictable changes in supply and demand. 

A quantity discount is based upon the size of the shipment or order. 

A trade discount is given to a particular class of buyer. 

Other economic characteristics (transaction specifi cation) 

Various other characteristics may play a role in determining prices, for example: 

� mode of dispatch (forwarding agent, rail freight, cash and carry, etc.) 

� means of transport (own motor truck, own fuel tank truck, etc.) 

� type of packaging (bag, box, container, tank, can, pallet, etc.) 

� currency (for example euro, US dollar, Japanese yen) 

For some activities, a specification for a particular product may not be appropriate. For example, some 
activities produce goods or services on a made-to-order basis and the same product is not produced in 
successive periods: these may be referred to as unique products. Examples of this could be furniture, 
prepared feeds for farm animals, doors and windows. In these instances, a generic specification may be 
more appropriate or a specification for a standard (rather than specific) product. 

Methods applied in practice 

An inquiry on price-determining characteristics was sent to the 17 countries participating in the PPI task 
force. The completed questionnaires were received from 16 of them – some results are presented below. 

Broadness of the specification of a representative product 

Question. What is your opinion on the broadness of a physical product specification? (it 
should be very detailed / it should be relatively broad). 
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The vast majority of countries indicated that the specification should be very detailed in order to avoid 
mixed-products and mixed-customers, as well as to eliminate the effects of quality changes. It is 
necessary to know the specification in order to make sure that the product observed remains the same. 

Finland noted that in practice it is often quite difficult to have detailed specifications and receive price 
data regularly, for example in the case of products that vary a lot depending on the customer and where 
the same customer only buys the product once. 

Slovenia and Hungary indicated that the extent to which a specification is tight or loose depends mainly 
on the nature of the product and which elements determine its price. The specification for some products 
must be very detailed, as this is the only way to ensure that the price for the same product is reported 
every month. For example when a producer has many similar products but with different characteristics 
which also have an impact on the price, then the specification needs to be more detailed. A broad 
specification can be used in cases when a producer has a set of similar products with similar 
characteristics, which do not have much impact on price, but the sale of products depends more on market 
conditions. In such cases the product specification may be expressed something like ‘Woman’s skirt from 
silk and cotton, more than 60 % cotton, 1 piece’. 

In some cases it is necessary to make compromises in specifications otherwise there will be a lot of 
missing prices. In order to avoid one-off products in the survey relatively broad specifications of the 
products may be accepted (this was indicated by Bulgaria, France and Lithuania). Units which often 
renew production may offer small homogenous product headings, such as ‘Men’s cotton long-sleeve 
shirt’, ‘Long half-woollen suit trousers for boys of school age’, ‘Children’s synthetic warm overall with 
lining, zippers and hood, length: 122–140 cm’ rather than specific products (such as brands or models). In 
this case an average price should be calculated (weighted arithmetic average) for the price survey. 

Conclusion 

The extent of the information necessary to identify the representative product depends on its nature, for 
example raw materials may be described quite briefly while more complex products need more detailed 
descriptions to include all characteristics that have an impact on price, without rejecting compromises. 

Procedure for selecting representative products 

Question. Do you use two separate questionnaires for a producer price survey: one for the 
selection of representative products, their description and specification, the other – for the 
collection of data on prices for the representative products selected? 

Some countries (Bulgaria, Denmark, Spain, France, Lithuania, Hungary, Finland, Sweden and Turkey) 
use separate questionnaire for the selection of representative products, their description and specification. 
The procedure is the following: when representative products are to be selected for the first time, selected 
reporting units receive the questionnaires for selecting and specifying the representative products. Units 
are given the lists of the selected product headings (codes in CPA or Prodcom) and instructions how to 
select the representative products. Reporting units are asked to select the representative products from 
each product heading for monthly pricing, applying the following criteria: 

� the product selected is as representative as possible; it accounts for a significant share in the 
reporting unit’s product heading; 

� it is quite possible that the selected product will stay on the market in the future as well; 

� the price of the selected product can be quoted on a regular basis in terms of a given unit and 
quality. 

Every representative product is precisely specified, very often in consultation with the statistical office by 
telephone or e-mail. In some cases the first time that the questionnaires are completed the selected 
reporting units are visited by staff of the statistical office. 
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Conclusions 

Different designs can be used to make the questionnaire easier to complete for certain types of reporting 
units. For example, different designs could be used for different activities. Furthermore, a questionnaire 
with a checklist design that provides all the important specifications and price-determining characteristics 
can help reporting units and data collectors as they will be able to verify the transaction and provide any 
new specifications or changes to the price basis that may apply when a previous transaction is no longer 
available and a replacement is selected. 

Question. If you do not use separate questionnaires for the selection of representative 
products, their description and specification, are price-determining characteristics listed in 
the questionnaire for the collection of data on prices? 

In order to select representative products and describe their price-determining characteristics the 
statistical offices of some Member States (Czech Republic, Germany, Austria, Poland and Slovenia) 
arrange visits to units, communicate with them by telephone or e-mail, or get the information about some 
product prices and their characteristics from the internet or other media. In such cases price-determining 
characteristics mostly are listed in the questionnaire that is used for the collection of data on prices. 

Conclusion 

A personal visit to producers for the selection of representative products, their description and 
specification may be considered an ideal (but expensive) procedure; alternative approaches include the 
use of telephone, internet, fax and e-mail, but these may be less effective. 

Overview of transaction specifications used by coun tries 

Question. What transaction specifications do you use? 

Many transaction specifications are considered as very important, especially type of customer, 
measurement unit, size of shipment, terms of delivery, type of price, type of discounts. Contract terms, 
type of shipment, terms of payment are considered mostly as irrelevant. 

Type of customer 

Most countries indicated that the type of customer is one of the most important transaction specifications. 
The vast majority of the countries distinguish only domestic and non-domestic customers. A total of 
seven countries (Czech Republic, Germany, France, Lithuania, Poland, Sweden and Turkey) also 
distinguish wholesalers, retailers, manufacturers and so on. In the Netherlands the distinction is made by 
type of activity, for example chemical manufacturing, metal manufacturing, or building. Five countries 
(Bulgaria, Czech Republic, Germany, Spain and Slovenia) carry out two separate surveys, one on 
domestic prices and the other on non-domestic prices. 
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Type of customer 

Country Domestic or non-domestic customer
Types of domestic customer (wholesalers, 

retailers, manufacturers, etc.)
BG  (separate survey)
CZ  (separate survey)
DK
DE  (separate survey)
ES  (separate survey)
FR
LT
HU
NL  (further division by activity)
AT
PL
SI  (separate survey)
FI
SE
TR  (note, only domestic prices surveyed)

 

Source: PPI task force 

Measurement unit and quantity 

It was widely indicated that the measurement unit and size of shipment depends on the type of products. 

Terms of delivery 

The statistical offices accept prices with various terms of delivery, for example delivery up to the customs 
border, delivery to the client, delivery on board ship if they have non-domestic prices. In some countries 
domestic prices may be reported either with or without delivery to the client. 

Terms of delivery 

Country
Delivery up to the 

customs border of the 
country

Delivery on 
board ship 

(at FOB prices)

Delivery 
to the client

Without delivery 
to the client

BG
CZ
DK
DE
ES
FR
LT
HU
NL
AT

SI

FI
SE
TR

Terms of delivery are not defined; prices reported must be for the same terms of delivery every 
month

Reporting units choose
Some examples are given in the instructions for completing the questionnaire

 

Source: PPI task force 

Type of price 

Some countries (Austria and Sweden) collect list prices with an indication of the discount. Turkey 
collects prices for three days (around the 5th, 15th, 25th days of the month) and averages these. If 
countries collect current average prices mostly they are an average for a month (ten countries); only three 
countries (Bulgaria, Lithuania and the Netherlands) indicated that the prices often are averages for a day. 
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Type of price 

Country
Current average 

price of a day 
Current average 
price of a month

List price Transfer price Other

BG
CZ
DK
DE
ES

FR (tariff)
model prices, 

contract prices
IT Did not indicate
LT contract prices

HU
 (when it is 

transaction price)
contract prices

NL  (rarely) tender prices

AT
(with indication of 

discount)
PL
SI

FI
 (if other types of 

prices are not 
available)

SE
(deducted for 

rebates)

stock exchange 
quotations, model 

prices
TR

Some examples are given in the instructions for completing the questionnaire
Reporting units choose

Average of 3 days or around these days (5th, 15th, 25th)

 

Source: PPI task force 

Discounts 

Discounts are taken into account: these are mostly seasonal discounts, trade discounts, quantity discounts, 
for an advanced or cash payment. Commonly, discounts for an individual client are ignored; if the 
discount is applicable for all clients the price after deduction of the discount should be provided. Finland 
noted that using average prices may hide discounts. 

Other economic characteristics used as transaction specifications 

Some countries use characteristics such as the mode of dispatch or means of transport (Germany), type of 
packaging (Germany and Austria), kind of currency (Poland and Sweden). 

Conclusion 

When the list of price-determining characteristics is too detailed there is a risk that it is not possible to 
measure a transaction price, as it is difficult to ensure a monthly collection of the prices for transactions 
taking place under exactly the same conditions. 

Recommendations 

STS definition of the PPI 

An enumeration of some price-determining characteristics is provided by the STS definition of the PPI. 

It is the objective of the [producer] price index to measure the monthly development of transaction prices 
of economic activities. It is essential that all price-determining characteristics of the products are taken 
into account, including quantity of units sold, transport provided, rebates, service conditions, guarantee 
conditions and destination. The specification must be such that in subsequent reference periods, the 
observation unit is able uniquely to identify the product and to provide the appropriate price per unit. 
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Main IMF recommendations 

The IMF manual on PPIs details the main criteria that can affect a product’s price. As an example, the 
manual provides the PPI collection form from Statistics Canada. 

 

Illustration 1: extract from the IMF manual on PPIs 
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Chapter 2 Sampling 

Introduction 

Producer price surveys are complex surveys, which normally involve several selection stages. As they are 
generally costly, producer price surveys are rarely exhaustive, most often being based on samples 
(probabilistic or non-probabilistic). 

There are several factors which can influence the outcome of a price (sample) survey and should therefore 
be considered when designing it. Some important aspects to be clarified before designing the sample are 
for example: the objectives of the survey (main uses, level of detail, frequency desired), identification of 
the data to be collected, identification of the population and construction of the sampling frame, and the 
level of accuracy which most often is closely linked to the available resources. The level of detail will 
influence the size of the sample: the more detailed the level required the bigger will be the sample size. 

For the EU Member States, several of these factors are pre-determined by their legal obligations. The 
STS Regulation establishes the level of detail, the frequency, the type of index and the deadline. 
According to the STS requirements, the producer price indices supplied by each country to Eurostat can 
be different according to the size of the Member State and whether it is in the euro area or not. The 
requirements as regards the level of detail increase with the size of the country: the smallest Member 
States have to supply data for the NACE sections and main industrial groups only while the largest 
countries must provide data down to the 4-digit level of NACE. 

All Member States have to deliver producer price indices broken down into domestic and non-domestic 
markets, while those in the euro area have to provide a further breakdown of the non-domestic market 
between the euro area and the non-euro area. 

The samples should be made representative at the level at which indices are needed: 

� euro area, non euro area and domestic for a Member States in the euro area; 

� non-domestic and domestic for Member States not in the euro area. 

The total producer price indices are obtained by weighting the domestic and non-domestic indices. 

Methods 

When designing the sample, decisions should be taken about: 

� the sampling frame(s); 

� the sampling technique(s) (probabilistic/non-probabilistic, defining the strata and sample 
allocation between strata, the level of accuracy). 

The sampling frame defines the target population (universe) from which the sample will be drawn. It 
(ideally) lists all the units in the population of interest, which are the units producing and selling products 
on the domestic and/or non-domestic market. The observation unit as it is defined by the STS Regulation 
is the KAU. 

For the domestic market, the units are normally selected from the Statistical Business Register. For the 
non-domestic market, the units may be drawn based on foreign trade statistics. 

The sample of products can be based on a list (such as Prodcom) or a classification (such as CPA). For 
the selection of the observation units/products, some countries use a subset of the Prodcom survey. 
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Stages of selection 

Most often, the price information is collected from samples of observation units and products, selected 
normally in two stages. The order of selection can be different. 

One approach involves: 

� first selecting the observation units; 

� then selecting the products and transactions to be priced for each of the observation units already 
selected. 

An alternative approach involves 

� first selecting products; 

� then selecting the observation units who produce the products already selected, and identifying 
the transactions to be priced. 

The first approach may be preferred when the priority is activity-based indices, while the second 
approach may be preferred when the priority is the product-based indices. 

In practice, most of the EU Member States apply the second approach. The activity-based indices are 
normally obtained by combining detailed product-based PPIs using structural business statistics (SBS) or 
national accounts weights. The assumption is however that the product based and the activity based 
indices derived in this way are quite similar as long as the KAU is used as the type of statistical unit for 
the weights. 

Selection techniques for products and units 

The selection of observation units and products can be done using either probabilistic methods or non-
probabilistic ones.  

The advantages of the probabilistic methods are that they allow the assessment of the quality of the 
survey by means of the sampling errors and they reduce the risk of bias for the calculated indices. For 
business surveys probabilistic samples are most often optimised through stratification and/or the use of 
the probability proportional to size (PPS) methods. Both methods aim to improve the accuracy of the 
statistics estimated from the samples. 

Probabilistic techniques 

Two main stratification criteria used in business surveys are the economic activity (in particular if the 
observation units are selected in the first stage) or the category of products (if the products are selected in 
the first stage). Size criteria, such as the value of turnover or employment can also be considered as 
stratification criteria and contribute to a further optimisation of the samples. The selection of the 
observation units and/or products is made within each stratum. The Neyman allocation is a frequent 
technique used in the stratified sampling; this technique maximises the precision (or minimises the 
sampling error) when the overall sample size is fixed. 

PPS sampling is another method frequently used in business surveys. It implies that the observation units 
and/or products are selected with probabilities proportional to the size of the population. 

The sampling (of the observation units and/or products) can also be done by using non-probabilistic 
methods, also called purposive or judgemental sampling; in these cases, the units to be included in the 
samples are selected based on expert opinion. One of the main disadvantages of these methods is that 
they increase the risk of bias in the indices. Also, with non-probabilistic samples sampling errors can not 
be calculated which, besides providing information to users, could also help improve the sample 
allocation. 
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Non-probabilistic techniques 

However, in practice non-probabilistic methods are frequently used in the producer price surveys. 

The IMF manual on PPIs recognises that the use of the non-probabilistic methods in the price surveys is 
normally less risky than for other (business) indicators (see Chapter 5, 5.22): 

‘Price indices are an area of statistics where the risks in not having a probability sample are relatively 
low. The potential diversity of the change in prices charged by various producers of a given commodity 
over many time periods is relatively low. Compare this to the potential diversity for sales or capital 
expenditures of firms making the same product over the same period of time. The largest unit may 
become the smallest, and vice versa. Some may even abandon production of the commodity, and new 
firms may enter. In summary, the measurement of price changes appears to require less rigour with 
respect to probability sampling than do other areas of statistical measurement.’ 

The cut-off method is another strategy which is frequently used in business statistics. Generally speaking, 
it consists in setting a certain threshold, under which all the units (observation units or products) are 
excluded from the survey. Above the fixed threshold units can be selected for inclusion in the survey on a 
sample basis or an exhaustive (take-all sample) basis. 

As an illustration of the cut-off method, one frequent approach in practice is to include in the survey the 
largest units until a certain level of turnover is reached in each activity stratum. First, all units are sorted 
in descending order according to the turnover, then the percentage of each unit to the activity total is 
calculated as well as a cumulative percentage. All of the largest units are selected until a pre-determined 
threshold in the cumulative percentage is reached, for example a cumulative percentage of 80 %. 

In a similar manner, the products with the biggest level of sales can be selected until the cumulative 
percentage of the sales reaches a desired threshold. 

By excluding all of the units below the threshold the probability of inclusion in the sample of those units 
becomes 0, which does not correspond to the principles of a probabilistic method. The main criticism of 
cut-off methods is one which concerns the non-probabilistic methods in general, namely the risk of biased 
estimates. 

In spite of the criticism, the cut-off approach may be considered to be useful for practical reasons. The 
cut-off methods normally exclude the smallest units which are subject to rapid changes (they can change 
their activity or disappear faster than big units), which therefore makes them very difficult to track. From 
this point of view, the inclusion of small units in samples may be considered inefficient in terms of data 
collection costs. The biggest non-response rates are normally recorded for the small units, which may feel 
overburdened. The statistical problem (bias) is that small units may have different price developments 
compared to big units. It may be considered unlikely that the small and big producers charge very 
different prices or that these develop differently. 

Contacting reporting units and selecting transactio ns of representative products 

Whether products or units are sampled first, the last selection stage normally is to select specific 
transactions with each unit – during the regular data collection price quotes will be provided for these 
transactions rather than for a broadly defined product from a statistical classification or list. 

Contacting selected reporting units 

Each selected reporting unit has to be contacted in order to prepare price observations and there are 
different ways to achieve this step. 

A technically good procedure is to visit each reporting unit which gives the staff of the statistical office 
the opportunity to explain in person the purpose and the importance of the index. At the same time the 
statistical office receives basic information on the reporting unit. During this bilateral discussion the 
reporting unit and the statistical office can jointly select the representative products that will be observed. 
This way of proceeding is used by the Netherlands and France as they noticed that using telephone 
contacts for this purpose was not practical in most cases due to misunderstandings. Both countries have a 
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division specialised in introducing units to statistical surveys in general. Every new reporting unit is 
contacted by this division and most follow-up visits are made by them as well. 

However, visiting each reporting unit can be very time consuming and expensive and an alternative 
procedure for introducing reporting units to the survey is by telephone. Here there is also personal contact 
to answer any specific questions raised by the reporting unit concerning the survey. In Germany for 
example reporting units are first contacted by a request in writing in order to fulfil the legal obligation to 
provide the reporting unit with all legal information, and this also includes the questionnaire and 
instructions. 

Selection of transactions 

The selection of a transaction involves identifying a certain representative product from the unit’s product 
range that corresponds to the required product heading from the statistical classification and then defining 
precisely the sales (transaction) conditions of a typical transaction for this representative product. The 
selected representative product should have a high and stable importance regarding turnover such that it 
can be expected that the representative product will remain on the market for a relatively long time, have 
an unchanging quality and be sold at constant sales conditions. The price development of the selected 
representative product should be typical (representative) of similar products sold by the unit that are not 
selected. 

The transaction has to be described in enough detail to guarantee statistical comparability over a time 
period. The description includes the exact specification of the selected representative product and also the 
description of the sales conditions such as the type of purchaser, the mode of dispatch, reductions, 
packaging, the physical unit, the quantity of purchase and the payment conditions. All these aspects form 
an integrated whole called ‘price-determining characteristics’ (see also chapter 1). 

Defining a transaction – a representative product and its associated conditions – in this exact way makes 
it easier in case of price changes to distinguish between i) changes of the representative product itself or 
its sales conditions (quality change) and ii) a pure change of the price which is what is of interest when 
calculating the index (see also the chapter concerning quality adjustment). 

The result of sampling: the basket, reporting units and transactions 

The selected units are the reporting units: for the PPI they are normally producers of industrial products. 

The selected products may be referred to as a ‘basket’; the individual product headings within the basket 
are often called basket items. The product headings in the basket are normally defined at a detailed level 
(often 8-digit level of the Prodcom list, or even a more detailed level based on national classifications). At 
the stage of index compilation (see chapter 9) this detailed level of the product list or classification is 
normally referred to as an elementary aggregate. 

Generally, for each item in the basket (therefore for each elementary aggregate) one or more transactions 
are selected for which individual prices (price quotes or notifications) will be collected. Each transaction 
concerns a representative product with specific sales conditions. 

Sample maintenance 

Another important aspect to be dealt with in particular in the price sample surveys is the maintenance of 
the sample. Because the sample of products and observation units is subject to depletion over time a 
programme for updating the sample is needed. 

Methods applied in practice 

The information in this section is extracted from two sources. One is the ‘PEEI in focus – a summary for 
the domestic producer price index’ produced in 2007. The PEEI in focus provided detailed information 
on the methods and sources for the domestic producer price index for 26 EU Member States, Norway, 
Switzerland, Croatia and Turkey. The information was collected in 2006 and 2007 and concerned the data 
in NACE Rev. 1.1. Please note that the tables have been reformatted to be integrated in the present 
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handbook. The second source is information provided by participants to the PPI task force held in 2009 
and 2010. 

Sources of the basic data 

The table below shows that 23 countries use exclusively statistical surveys for compiling the domestic 
PPI. In the remaining countries some data (generally a small proportion) come from other sources, in 
several cases for energy products. In nearly all countries data collection is monthly, the exceptions being 
Cyprus, the Netherlands, Finland and Switzerland where some data are collected less frequently. 
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Overview of sources and frequency 

Main sources Frequency

BE
Statistical surveys (80%); PRODCOM survey (10%), VAT 
turnover (5%), Energy department of Ministry of economical 
affairs (additional sources) 5%

Monthly

BG Statistical survey carried out by National Statistical Institute Monthly

CZ
Statistical survey carried out by the Statistical Office (95%), 
administrative source (5%)

Monthly

DK Statistical survey (99.8%) and prices from Internet (0.2%) Monthly
DE Statistical survey carried out by the Federal Statistical Office Monthly
EE Statistical survey Monthly

IE
Statistical survey carried out by the Central Statistics Office of 
Ireland

Monthly

EL Statistical survey Monthly
ES Statistical survey Monthly
FR Statistical survey carried out by the public administration Monthly
IT Statistical survey Monthly

CY

Statistical sample survey in manufacturing and mining; 
consumption data in value and quantity from the single 
electricity company; statistical survey of the 10 water 
companies

Monthly for mining and manufacturing; two-
monthly for electricity; monthly for water 
except for desalination which is quarterly

LV Statistical survey Monthly
LT Statistical survey carried out by Statistics Lithuania Monthly
LU Statistical survey Monthly

HU
Statistical survey carried out by the staff of the Hungarian 
Central Statistical Office

Monthly

NL Statistical survey
18% collected monthly, 59% quarterly, 18% 
half-yearly and 5% yearly: the indices are 
compiled monthly

AT Statistical survey by the statistical office Monthly

PL
Statistical survey conducted by the Central Statistical Office of 
Poland

Monthly

PT Statistical survey Monthly
RO Statistical survey carried out by NIS Monthly

SI
Statistical survey (CENE-DOMA/M) carried out by the national 
Statistical Office of the Republic of Slovenia

Monthly

SK Statistical survey Monthly

FI Statistical survey
All price indices are produced monthly; 
approximately 23% of the prices are 
collected monthly (weighted share of 46%)

SE Statistical survey Monthly

UK

Apart from a statistical survey, a very small amount of data is 
gathered from other sources, for example from the London 
Metal Exchange; energy data are collected by the Department 
of Trade and Industry (DTI) and the Department for 
Environment, Food and Rural Affairs (DEFRA) supply 
agricultural prices; information provided in PEEI in focus mainly 
concerns the statistical survey

Monthly

NO

Statistical survey; in addition a minor amount of data is 
gathered from other sources, for example from the London 
Metal Exchange and the Bureau for Labour Statistics; energy 
data is mainly gathered from Nordpool

Monthly

CH
Statistical survey carried out by the public administration 
(95%), statistical survey carried out by trade organisations (5%)

Monthly, quarterly or half-yearly depending 
on price fluctuations of product groups; 
indices are compiled monthly

HR Statistical survey Monthly
TR Statistical survey Monthly

 

Source: PEEI in focus (2007) 
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Population coverage 

Statistical unit and coverage 

The table below shows that generally countries aim to cover CPA/NACE Rev. 1.1 Sections C to E with 
the indices that they compile, but that there are many exceptions. 

19 of the 30 countries reported that the population covered units within a particular activity range, while 
11 reported that the population covered units producing products within a particular product range. 

Unit and coverage 

Unit Product coverage Activity coverage
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BE Enterprise

CPA Sections C to E except 
Groups 12.0, 22.1, 23.3, 29.6, 
35.1, 35.3, 37.1, 37.2; Divisions 
10 to 12 do not exist

Sections C to E

BG Enterprise
CPA Sections C to E except 
Groups 12.0, 23.3, 29.6, 35.1, 
35.3, 37.1, 37.2

NACE Sections C to E except 
Groups 12.0, 23.3, 29.6, 
35.1, 35.3, 37.1, 37.2

CZ Enterprise

CPA Sections C to E, except 
11.2, 12, 13, 14.3, 14.4, 14.5, 
17.3, 17.6, 18.1, 18.3, 19.1, 22.3, 
23.3, 24.2, 24.7, 29.6, 33.5, 35.1, 
35.3, 35.5, 36.2, 36.4, 37.2

NACE Sections C to E, 
except 11.2, 12, 13, 14.3, 
14.4, 14.5, 17.3, 17.6, 18.1, 
18.3, 19.1, 22.3, 23.3, 24.2, 
24.7, 29.6, 33.5, 35.1, 35.3, 
35.5, 36.2, 36.4, 37.2

DK KAU
CPA Section C to E except 
Group 35.1

NACE Sections C to E except 
Group 35.1

DE
(1)

Local units

CPA Sections C to E, except 
10.3, 11.2, 12, 13, 14.11, 14.13, 
14.3, 15.94, 15.95, 17.52, 18.3, 
20.5, 22.25, 22.32, 23.3, 25.12, 
26.25, 27.33, 29.6, 33.3, 35.11, 
35.3, 35.43, 36.21

NACE Sections C to E: 10.3, 
11.2, 12, 13, 14.11, 14.13, 
14.3, 15.94, 15.95, 17.52, 
18.3, 20.5, 22.25, 22.32, 
23.3, 25.12, 26.25, 27.33, 
29.6, 33.3, 35.11, 35.3, 
35.43, 36.21

EE KAU Sections C to E

IE
Enterprise 
and/or local 
unit

NACE Sections C and D 
except Groups 10.1, 10.2, 
17.6, 18.1, 22.1, 22.3, 24.2, 
26.3, 27.1, 27.2, 28.3, 28.4, 
29.6, 31.5, 33.3, 33.5, 35.2, 
35.3, 35.4, 35.5, 36.2, 36.3, 
37.1

EL KAU CPA Sections C to E NACE Sections C to E

ES Local unit

CPA Sections C to E except  
10.3, 11, 12, 13.1, 17.1, 17.2, 
22.23-22.25, 23.3, 26.24, 2625, 
26.66, 27.21, 27.35, 27.45, 27.5,  
28.11, 28.4, 28.5,  29.21, 30.01, 
35.2, 35.43, 35.5, 36.21, 37, 41

NACE Sections C to E except  
10.3, 11, 12, 13.1, 17.1, 17.2, 
22.23-22.25, 23.3, 26.24, 
2625, 26.66, 27.21, 27.35, 
27.45, 27.5,  28.11, 28.4, 
28.5,  29.21, 30.01, 35.2, 
35.43, 35.5, 36.21, 37, 41
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Unit and coverage (continued) 

Unit Product coverage Activity coverage
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FR

Varies: the 
main 
criterion is 
that the unit 
is producing 
at least one 
selected 
product

CPA Sections C to E except 
Groups 10.2, 10.3, 11.1, 11.2, 
12.0, 13.1, 13.2, 18.1, 22.1, 22.3, 
23.3, 29.6, 33.5, 35.1, 35.3, 36.3, 
37.1, 37.2, 40.3

NACE Sections C to E 
except Groups 10.2, 10.3, 
11.1, 11.2, 12.0, 13.1, 13.2, 
18.1, 22.1, 22.3, 23.3, 29.6, 
33.5, 35.1, 35.3, 36.3, 37.1, 
37.2, 40.3

IT Enterprise
NACE Sections C to E 
except Groups 12.0, 13.1, 
23.3, 35.1, 35.2, 35.3

CY Enterprise NACE  Sections C to E

LV Enterprise
NACE Sections  C to E, 
except Groups  12.0, 23.3, 
29.6, 35.3, 37.2

LT KAU

Sections C to E except Groups 
29.6, 35.1 to 35.3, 36.1 to 36.4, 
37.2; no production in Groups 
12.0, 13.1, 13.2, 23.1, 23.3 and 
33.5

LU KAU

NACE Sections C to E 
except 10 to 13, 15.812, 
15.813, 18, 19, 23, 29.322, 
30, 32, 33.102, 35, 36, 37 
which do not exist/are not 
considered to be industrial

HU

Legal unit 
(enterprise), 
& some 
KAU

CPA  Sections C to E, except 
10.1; 12.0; 13.1; 14.3; 14.4; 14.5; 
15.2; 23.3; 28.3; 33.3; 33.5; 35.1; 
35.3; 36.3

NACE Sections C to E 
except 11.1; 12.0; 13.1; 14.3; 
14.4; 14.5; 15.2; 22.1; 23.3; 
28.3; 33.5; 35.1; 35.3; 37.2

NL
Enterprise 
& parts of 
enterprises

Sections C to E except 
groups  12.0, 22.1, 23.3, 
29.6, 35.1, 35.3, 37.1, 37.2

AT
Kind of 
activity unit

CPA Sections C to E, except 
12.0, 23.3

NACE Sections C to E

PL Enterprise
CPA Sections C to E except 
Groups 12.0, 22.1, 23.3, 29.6, 
35.1, 35.3, 37.1, 37.2

NACE Sections C to E

PT Local KAU

CPA Sections C to E  except 
13.1, 18.3, 20.4, 29.1, 29.3 29.4 
29.6, 31.1, 31.6, 33.3, 33.5, 34.2, 
35.1, 35.3, 35.5, 36.3, 36.4, 36.6, 
37.1, 37.2; no production in 10 to 
12 23.1, 23.3

NACE Sections C to E  
except 13.1, 18.3, 20.4, 29.1, 
29.3 29.4 29.6, 31.1, 31.6, 
33.3, 33.5, 34.2, 35.1, 35.3, 
35.5, 36.3, 36.4, 36.6, 37.1, 
37.2;
no production in 10 to 12 
23.1, 23.3
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Unit and coverage (continued) 

Unit Product coverage Activity coverage
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RO Enterprise
NACE Sections C to E except 
Groups 12.0, 22.1, 23.3, 29.6, 
30.0,  35.1, 35.3, 37.1, 37.2

NACE Sections C to E 
except Groups 12.0, 22.1, 
23.3, 29.6, 30.0,  35.1, 35.3, 
37.1, 37.2

SI Enterprise

Sections A to E, except 01, 05, 
10.1, 10.3, 11, 12, 13, 14.3, 14.5, 
17.3, 18.3, 20.5, 22.3, 23.1, 23.3, 
26.7, 28.3, 33.3, 33.4, 33.5, 35.2, 
35.3, 35.5, 36.3, 37, 40.2, 40.3;
no production in 16

Sections A to E, except 01, 
05, 10.1, 10.3, 11, 12, 13, 
14.3, 14.5, 17.3, 18.3, 20.5, 
22.3, 23.1, 23.3, 26.7, 28.3, 
33.3, 33.4, 33.5, 35.2, 35.3, 
35.5, 36.3, 37, 40.2, 40.3;
no production in 16

SK Enterprise

CPA Sections C to E except 
10.1, 11.2, 12.0, 17.3, 19.1, 22.3, 
23.1, 23.3, 33.3, 35.5, 36.3, 37.1, 
37.2.

FI Enterprise NACE Sections C to E

SE Enterprise
Sections C to E except Division 
37

UK
Enterprise 
or a list of 
local units

Sections C and D except 10-13, 
23.1

NACE Sections C and D 
except 10-13

NO
Enterprise 
or local unit

Sections C to E except 12, 22.1, 
23.3, 29.6, 35.1, 35.3, 41

Sections C to E except 12, 
22.1, 23.3, 29.6, 35.1, 35.3, 
41

CH Enterprise

Sections A and C to E, except 10 
to 13, 14.3 to 14.5, 15.2, 17.3, 
17.6, 18.1, 18.3, 20.5, 22.1, 22.3, 
23.1, 23.3, 28.3, 29.6, 30, 35.1, 
35.4, 35.5, 36.2 to 36.5, 37.2, 
40.3, 41

Sections A and C to E, 
except 10 to 13, 14.3 to 14.5, 
15.2, 17.3, 17.6, 18.1, 18.3, 
20.5, 22.1, 22.3, 23.1, 23.3, 
28.3, 29.6, 30, 35.1, 35.4, 
35.5, 36.2 to 36.5, 37.2, 40.3, 
41

HR Enterprise
Sections C, D and E, except 10, 
12, 13, 23.3, 29.6, 35.1, 35.3, 37

NACE Sections C, D and E, 
except 23.3, 29.6, 35.1, 35.3, 
37

TR
Enterprise 
and KAU

CPA Sections C to E except 
10.3, 11.2, 12.0,  15.2, 17.3, 
17.6, 18.3,  20.3 to 20.5,  22.3,  
23.3, 26.8,  28.3,  28.5, 29.6,  
31.5,  33.3,  33.5,  34.2,  35.1, 
35.3,  35.5,  36.2 to 36.5, 37, 
40.3

NACE Sections C to E

(1) Often enterprises bundle the price observations of their local units; note that KAU data is used for weights. 

Source: PEEI in focus (2007) 
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Size coverage and other exclusions from the national  population of interest 

As well as determining the national population of interest in terms of activity or product range, close to 
three quarters of countries also limit their surveys to exclude smaller enterprises. 

In more than half of all countries an employment threshold is used, normally 10 or 20 (employees or 
persons employed), while in one fifth of the countries an annual turnover threshold is used — see the 
figure below. 

Count of countries with and without size thresholds (1) 

Employment 
threshold = 20

9

Employment 
threshold = 10

6
Employment 

threshold = 3 or 5 
2

Turnover threshold 
between EUR 2 and 

5 million
3

Turnover threshold 
< EUR 200 thousand

3

All size classes
8

 

(1) Note that in Belgium a threshold is used but details not specified; Denmark and Slovakia included twice because of a combined employment 
and turnover threshold. 

Source: PEEI in focus (2007) 

 

The table below provides information on the size thresholds used by each country, as well as showing 
other exclusions from the national population: in the Czech Republic natural persons are excluded, in 
Romania unincorporated enterprises are excluded, and in Finland output that is considered as defence 
production is excluded. 
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Size thresholds used by countries; other exclusions from the national population of 
interest 

Size coverage; other elements of coverage
BE No threshold; enterprises subject to PRODCOM survey
BG Enterprises with turnover of 75 thousand BGN or more
CZ No threshold; natural persons are excluded (but these are included in weights)

DK
Enterprises with annual turnover < DKK 20 million (~EUR 2.7 million) and enterprises with < 20 persons 
employed are not selected as new price reporters

DE Local units employing 20 persons or more (for some activities 10 persons or more)
EE Units employing 10 persons or more
IE Units employing 3 persons or more
EL Enterprises with 10 and more employees and smaller units important in terms of production or sales values
ES Local units employing 20 persons or more 
FR Units with a turnover > EUR 5 million
IT No threshold
CY No threshold; only Government controlled area of Cyprus covered
LV No threshold

LT
Sections C and D: industrial units with annual sales > LTL 0.2 million; smaller industrial enterprises whose 
production is vitally important; non-industrial enterprises with annual sales of industrial activity > LTL 0.5 million
Section E: no threshold

LU No threshold
HU No threshold
NL 20 or more employees 
AT Enterprises with at least 20 persons employed; the threshold may be lowered but not below 10
PL Enterprises with 10 or more employees
PT No threshold

RO Enterprises with 20 employees and more; unincorporated enterprises of the household sector are excluded

SI Enterprises and establishments with 20 or more employees

SK
Legal units with 20 and more employees; legal units with turnover < SKK 70 million (or sometimes 50 million) in 
2000 are excluded

FI Enterprises with turnover > approximately EUR 170 000 in 2000;defence production excluded
SE Enterprises with 5 or more employees
UK Units employing 10 persons or more
NO Enterprises employing 10 persons or more
CH No threshold
HR Enterprises employing 10 persons or more
TR Before 2004, enterprises with 10 or more employees; from 2004 enterprises with 20 or more employees

Source: PEEI in focus (2007) 

Size of the national population of interest 

Given the very varied use of size thresholds, and the differences in activity coverage the nationally 
defined populations are quite different. The table below shows the size of these populations in absolute 
terms (number of enterprises. The table also shows the coverage rates. Interpretation of these has to be 
careful. As has been noted above many countries use a size class threshold, and many also exclude some 
activities/products, and it is not certain that the coverage rates (which are measured in turnover terms) 
take account of both of these differences or just one of them. 
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Size of the national population of interest and coverage rates 
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BE 15 202 4 157 2 116 802 3 624 77 89.4 93.9 90.4 88.0 91.1 82.2
BG 11 575 3 882 1 876 738 4 844 235 99.1 99.2 98.5 97.2 99.0 100.0
CZ 7 699 : : : : : 98 : : : : :
DK 2 806 1 058 853 222 658 15 85.4 88.9 92.0 88.6 99.0 28.8
DE (1) 40 868 14 776 11 302 1 882 9 578 3 330 102.5 99.6 99.3 99.4 114.9 99.8
EE : : : : : : 90 : : : : :
IE 5 293 2 364 1 169 507 2 250 0 66.3 72.4 72.9 58.5 56.3 0.0
EL 5 595 2 640 817 495 2 500 89 >90 : : : : :
ES 21 675 8 244 4 901 1 554 6 896 80 : : : : : :
FR 23 474 : : : : : 99.7 : : : : :
IT : : : : : : : : : : : :
CY 6 337 2 117 1 142 877 2 188 13 100 100 100 100 100 100
LV (2) : : : : : : 100 100 100 100 100 100
LT (3) 3 517 1 349 396 280 1 398 94 94 91 98 98 90 99
LU 1 002 274 187 1 316 224 98.6 99.3 98.1 54.6 97.4 100.0
HU 8 973 3 233 2 200 462 2 818 260 ~80 : : : : :
NL 6 200 : : : : : 80 : : : : :
AT 6 871 : : : : : : : : : : :
PL 30 228 : : : : : : : : : : :
PT : : : : : : : : : : : :
RO 10 611 3 652 1 400 663 4 520 376 : : : : : :
SI 2 299 1 030 464 189 572 44 : : : : : :
SK (4) 2 049 : : : : : 96 : : : : :
FI : 4 848 608 2 438 3 613 69 : : : : : :
SE : : : : : : : : : : : :
UK (5) 139 225 56 760 28 825 11 885 41 545 210 80 100 100 100 100 :

Number of units in the 
nationally defined population

Coverage rates (nationally defined population 
relative to full STS requirements) in terms of 

turnover (%)

Note that the number of units in the population in total industry is less than in the main industrial groupings (MIGs) for some countries. 

(1) The coverage rates above 100 % are due to the inclusion of NACE Rev. 1.1 Group 22.1 in the national coverage despite not being in the STS 
coverage. 

(2) Coverage rate inferred from other information in the report. 
(3) Coverage rates based on sales of industrial production. 
(4) Data are for 2000 (base year) 
(5) The number of units in the population and the coverage rates seem high given the use of a size threshold to determine the national population. 

Source: PEEI in focus (2007) 

Order of selection of observation units or products 

Unlike most business surveys, producer price surveys are generally not simple surveys of units, but 
involve: 

� selecting units who will provide the price information; 

� selecting products (from a list such as a Prodcom List or a classification such as CPA); 

� determining precisely the specification of the representative products for which observation units 
will give a price quote for each product. 

The first two of these stages can be done in either order, namely i) selecting first the products and then the 
units that produce these products, or ii) selecting first the units and then identifying which products they 
produce. The table below provides an overview of the order in which these first two stages are performed 
in each country. 
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Just under three quarters of the countries select first the products to be surveyed and then find the 
appropriate units, while the remaining countries select first the units to be surveyed and then the products. 

Overview of the order of selection of products and reporting units 

Products then observation units selected 
(level at which products/categories selected)

Observation units 
then products selected

BE
BG
CZ CPA 6
DK HS 8
DE
EE
IE
EL
ES
FR
IT
CY
LV
LT
LU
HU
NL
AT ÖProdcom 10
PL
PT
RO
SI
SK CPA 6
FI
SE
UK
NO
CH
HR
TR

Source: PEEI in focus (2007) 

Selection of units 

The table below is shown in three parts: 15 countries using sampling, two countries with an exhaustive 
coverage of the nationally defined population (the Netherlands and Slovakia), and 13 countries using a 
cut-off method of selection. 

A small majority of countries using sampling techniques use purposive sampling, while the remainder use 
PPS. 
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Selection of observation units 

If sample, 
basic 
method

Description

BE
Prodcom 
survey 
threshold

PPS No specific strata

BG None PPS

PPS techniques involves identifying a stratum that will be selected with certainty (i.e. 
probability=1) and the remaining strata selected with probabilities based on their 
relative contribution to sales on domestic market. The number of the units selected in 
the sample depends on the degree of industrial concentration of the enterprises from 
each sampled Prodcom group. In production with high degree of industrial 
concentration (largest 5 enterprises have 75% of sales) only the largest enterprises 
are selected. Where the largest 5 enterprises have less than 75% of sales more 
enterprises are selected with PPS.

CZ None Purposive Minimum 40% of domestic sales and minimum 5 units in each 4-digit CZ-CPA

DE None Purposive

The minimum numbers of price observations is determined: as a rule for each 0.01% 
of weight (of a given product) one observation unit is selected.
Within each basket position (as a rule 9-digit heading of the national version of CPA) 
all local units are ranked by output and the largest one are chosen.
Exceptions are possible when a high level of concentration is observed or when the 
price development in the past was largely the same for all observation units

EE None Purposive
Enterprises are chosen with a record of stable production and sales activity and large 
shares of sold production on the domestic market

CY None Purposive
Enterprises are selected that produce the selected products, with attention to larger 
units and units that export

LV Varied Purposive

Enterprises are chosen with a record of stable production and sales activity and a 
large share of sold production on the domestic market;
Exhaustive if annual turnover exceeds LVL 100-700 thousand and persons employed 
30-50 or more: thresholds vary between activities; sampling below these thresholds

LT None Purposive
Observation units are selected with a record of stable production and a large share of 
sales in the respective product heading; selected units should cover about 70-80% of 
sales in the product heading

LU None Purposive

PL None Purposive
Selection criteria is based on the annual value of sold production of enterprises with 
more than 9 employees

FI None
PPS and 
purposive

Strata are 3-digit NACE

SE Varied PPS

The sample is proportionally allocated to the different markets (domestic, export and 
import) according to the number of observations in the current PPI sample. From the 
fixed sample size, the average value that a price specification represented is 
calculated (“represented value”). For a stratum to be of acceptable quality it should 
contain at least 5 price specifications. The final stratum structure contains 110 strata.
For each stratum a PPS sample (one step sampling) is drawn where the sampling 
unit is the combination of corporate identity number and CN8. Sampling probabilities 
for the sampling unit i, Ui = n × value /stratum value, where n is the sample size. If 
the sample size is 10 for a stratum and a sampling unit is 10 percent or more of total 
value then sampling probabilities are greater than 1. Then the object (sampling unit) 
will be chosen with certainty and is withdrawn before the PPS sampling

UK None PPS
The strata are based on the level of sales. Three size strata are defined within a 
product heading

NO

Local 
KAUs with 
more than 
100 
employee

PPS
All local KAUs over 100 employees are selected with certainty, and in four additional 
strata the PPS approach was applied

CH None Purposive

Threshold for 
take-all strata

Grey coloured rows indicate countries that first select observation units. 

Source: PEEI in focus (2007) 
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Selection of observation units (continued) 

NL
SK
DK
IE
EL
ES

FR

IT

HU

AT
PT
RO
SI
HR
TR

Description

At least 60% of the sales value within each activity

Exhaustive survey within the nationally defined population
Exhaustive survey within the nationally defined population
Varies: sufficiently large number of units selected top-down
50% of turnover within each activity
About 70% of turnover within each NACE class
At least 60% within each 4-digit CPA
At least 50% and most often 70% of the commodity group turnover is covered; other units may be selected to 
obtain a better coverage of a particular product family

A minimum (unspecified) share of turnover within each activity
A minimum (unspecified) share of production within each product (heading)
At least 80% of the production/sales value within each Group

90% of value added within NACE Rev. 1.1 Section D
Units that provide turnover data for products sold on the domestic market monitored by the Annual Product 
Statistics

80% of the sales value within each product heading
At least 3 (the most important) units within each product heading

Grey coloured rows indicate countries that first select observation units. 

Source: PEEI in focus (2007) 
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Size of the sample and coverage rates 
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BE (1) 1 395 468 183 78 293 2 47 36 41 24 46 70
BG 1 907 648 306 136 736 81 81 80 66 73 70 94
CZ 1 200 619 304 72 329 36 60 : : : : :
DK 748 276 185 66 211 10 64 56 47 54 76 85
DE (2) 7 270 3 087 1 817 429 1 322 615 74 72 89 73 60 55
EE 300 : : : : : 57 : : : : :
IE 909 486 234 83 318 0 66 72 73 59 56 ~
EL 1 250 366 208 52 677 37 >70 >70 >70 >70 >70 >70
ES 8 650 3 883 1 094 737 3 101 67 : : : : : :
FR ~3 200 : : : : : 65 : : : : :
IT 3 667 1 691 738 252 966 69 : : : : : :
CY 280 98 38 23 117 4 : : : : : :
LV 461 : : : : : 66 : : : : :
LT (3) 328 117 21 14 130 50 97 94 72 99 99 100
LU 122 60 28 1 25 8 83 90 69 100 69 85
HU 1 266 550 135 66 436 79 90 87 77 81 89 95
NL 4 500 : : : : : 90 : : : : :
AT ~1 400 : : : : : 53 : : : : :
PL 3 260 : : : : : ~70 : : : : :
PT 3 217 : : : : : 80 : : : : :
RO 1 666 597 251 112 608 98 75 96 81 92 76 51
SI 309 172 58 20 74 13 : : : : : :
SK 598 292 114 30 182 38 81 : : : : :
FI 660 273 125 42 196 24 : : : : : :
SE 3 700 : : : : : : : : : : :
UK 4 240 1 800 975 285 1 345 5 27 31 27 27 30 :
CH 1 450 : : : : : : : : : : :
HR 385 : : : : : : : : : : :
TR 1 455 : : : : : : : : : : :

Number of units in sample
Coverage rates (share of turnover among selected 
units, relative to the nationally defined populatio n) 

(%)

Note: for a number of countries the relationship between the sample size and the population size does not appear to be consistent with the 
information given on the method of selecting units. 

(1) Coverage rate for energy is estimated. 

(2) Data refer to 2000 (base year). Based on enterprises - total turnover of an enterprise is included in the calculation of the coverage rate if at least 
one local unit of this enterprise is selected. For some products secondary sources are used for price observation (consumer prices, commodity-
market quotations, hedonic regressions) - the number of units behind these calculations is not included in the data. 

(3) Four units are included in more than one of the MIGs; coverage rates based on sales of industrial production. 

Source: PEEI in focus (2007) 

Sample size 

The starting point for data collection is the sample of products, units and the selected representative 
products. 

The size of the sample (number of reporting units included and number of price observations) varies 
between European countries. On average the number of price observations per reporting unit is between 
1.5 and 5.5. 
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Sample sizes (approximate) 

price obser-
vations

units
obser-
vations
per unit

obser-
vations / 

EUR billion 
turnover

price obser-
vations

units
obser-
vations
per unit

obser-
vations / 

EUR bil lion 
turnover

BG 8 400 1 715 4.9 571.3 1 760 410 4.3 258
CZ 4 800 1 200 4 83.4 1 770 520 3.4 37.8
DK 2 000 620 3.2 38.7 1 200 330 3.6 24.7
DE 9 000 5 000 1.8 7.8 5 000 3 000 1.7 7.4
ES 28 300 9 020 3.1 69.9 15 690 4 250 3.7 125.3
IT 9 200 3 070 3 12 6 700 2 070 3.2 27.2
LT 1 100 470 2.3 177.6 650 290 2.2 96.5
HU 4 300 1 050 4.1 91.5 2 650 790 3.4 60.4
NL 9 000 2 680 3.4 61.2 6 200 1 950 3.2 44.7
AT 4 100 1 420 2.9 59.9 3 000 1 050 2.9 37.1
SI 1 600 310 5.2 165.1 730 210 3.5 57.8
FI 1 780 760 2.3 24.9 1 000 430 2.3 18.1
SE 1 800 910 2 18.3 1 330 360 3.7 14.1
UK 6 750 4 000 1.5 10.7 5 500 4 700 1.2

FR
PL
TR

5.5
5.8
3.2

25.8
97.5

24 000
19 000
4 070 1 480

3 300
4 400

Domestic market Non-domestic market

Combined domestic and non-domestic market

price observations units
observations 

per unit
observations / 

EUR billion turnover

 

Source: PPI task force 

Selection of products 

The first table below shows the methods of selecting products in each country: in nearly every country a 
judicious sample or cut-off selection is used to select the largest products. The second table shows the 
level of detail at which products are selected – these are the elementary aggregates. The third table shows 
the number of selected products. 
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Selection of products (grey coloured rows indicate countries that first select products) 

 

Description
Sample frame for product 
selection

BE The largest products are selected within each 4-digit NACE stratum. Prodcom survey

BG PPS

Product headings are sampled from 
the Prodcom survey; then for each 
group the sample of reporting units 
is made

CZ
The largest products are selected in each 6-digit CPA; after selection of 
observation units a judicious selection of products is agreed with the 
observation units.

 

DK
Statistics Denmark select the product headings (HS 6-digit); after 
selection of observation units the observation units select suitable 
products.

Statistics Denmark select the 
product headings (HS 6-digit) from 
the Industrial Commodity Statistics

DE

In each CPA 4-digit, 9-digit (national) CPA products are selected to reach 
a cumulative share of at least 60% of production value; additionally 
products may be selected for important users. For 2000 (base year) 
selected products represent 79% of the total production value of CPA 
Sections C to E.

The annual results of the Prodcom 
survey are used

EE
Products are selected with high sales volume in the domestic market 
based on the Prodcom list.

 

IE A judicious selection of products is agreed with each observation unit.

EL
Products are selected with high sales value during the base year (2000) - 
a threshold is set for the product to be selected.

The annual Prodcom survey results 
of the base year

ES Cut-off sample of the largest products within each 4-digit CPA stratum. Prodcom survey
FR A judicious selection of products is agreed with each observation unit.
IT Cut-off sample of the largest products within each CPA stratum.  

CY

In each 4-digit activity the most important products (7-digit Cypriot CPA) 
are selected based on production value in the five yearly census; after 
selection of observation units a judicious selection of products is agreed 
with the observation units.

 

LV A judicious selection of products is agreed with each observation unit.

LT

A judicious selection of products is agreed with each observation unit. The 
inquiry form for selection of specific products that have to be priced in 
each product heading are sent to selected observation units together with 
the lists of the sampled product headings (PGPK 10 digit level). The 
observation units are asked to supply a detailed specification of the most 
important variety that they consider will be produced throughout the 
coming year. In the case of a newly selected unit, the annual inquiry is 
undertaken with the assistance of staff of the Price Statistics Division of 
Statistics Lithuania.

LU A judicious selection of products is agreed with each observation unit.

HU
At the 4 digit level the product headings are selected by judgmental 
sampling (the most important groups).

The annual Prodcom survey

NL
The sample is judiciously drawn so that the selected product groups cover 
about 80% of turnover

The Prodcom survey

AT

The data base for the selection of products and units is the PRODCOM 
survey. A cut-off sample of the most important product groups and most 
important units in each CPA stratum is used:
1. The most important CPA 6 digits per CPA 4 digit are selected: the 
production value of each selected CPA 6 digit covers more than 15% 
(threshold) of the production value of each CPA 4 digit.
2. The most important ÖPRODCOMS per CPA 6 digit are selected: the 
production value of each selected ÖPRODCOM covers more than 15% 
(threshold) of the production value of the CPA 6 digit.
3. For each selected ÖPRODCOM at least 3 of the most important units 
(with the highest production value) are selected.

The annual Prodcom survey
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Selection of products (grey coloured rows indicate countries that first select products) 
(continued) 

Description
Sample frame for product 
selection

From each class of NACE Rev. 1.1 the products with the biggest turnover 

 

PL 

Reporting units select representative products. First they select the kinds 
of activities which together amount to at least 70% of the total annual 
sales of the enterprise. Then on the basis of the present and foreseen 
structure of production they select product headings taking into account 
those groups with significant sales value in their industrial activities (the 
target is that the sum of the selected product headings amount to at least 
60% of the value of this activity). Within the selected product headings 
the observation unit selects specific representative products according to 
specified criteria. 

  

PT Products are selected in order of importance of sales in order to achieve 
70% of total industrial sales. 

Annual Prodcom survey 

RO The largest products in turnover terms are selected in each activity, such 
that the selected products represent at least 60% of sold production.   

SI

From each class of NACE Rev. 1.1 the products with the biggest turnover 
on the domestic market are selected.
A judicious selection of products is agreed with each observation unit.
Where it is possible the selection of products is limited mainly to the 
products of mass production.
During the year new and significant products and substitutional products 
are introduced by experts in the enterprises.

Sales value from the annual industry 
report using addition information 
from producers

SK
Within each stratum (4-digit and 6-digit of CPA), based on turnover, 
products are selected to reach 40 to 70% of turnover.

Observation units define 
representative products in a special 
5-yearly survey for selecting 
representative products

FI
The selection of products is made on a judicious basis together with 
reporting units.

SE n/a Results of the Prodcom survey
UK PPS The annual Prodcom survey
NO A judicious selection of products is agreed with each observation unit.
CH Specific products are selected by the observation unit.  

HR
A cut-off sample of the largest products is selected within each CPA 
stratum.

 

TR
A cut-off sample of the largest products is selected within each CPA 
stratum.

Annual industrial production survey

 

Source: PEEI in focus (2007) 
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Level of detail of products 

Level of detail (references to Prodcom list or CPA may in fact be national variants)
BG More detailed level than 9 digit level of CPA/Prodcom list

CZ domestic: 9 digit level of CPA/Prodcom list; non-domestic: 8 digit level of CN, 3 digit level of CPA/NACE and 2 
digit level of SITC

DK HS-level
DE 9 digit level of national CPA/Prodcom list, some additional 10 digit level
ES 9 digit level of CPA/Prodcom list
FR 4 digit level of CPA/Prodcom list and finer detail of national classification
IT 9 digit level of CPA/Prodcom list
LT 10 digit level of national classification version of Prodcom
HU 6 digit level of CPA/Prodcom list
NL 4 digit level of CPA/Prodcom list (some cases lower level)
AT 10 digit level of Prodcom
PL 6 digit level of CPA/Prodcom list
SI 9 digit level of CPA/Prodcom list - NIP – National Nomenclature of Industrial Products
FI 6 digit level of CPA/Prodcom list
SE 8-digit level of CN/Prodcom
UK 6 digit level of CPA/Prodcom list
TR 9 digit level of CPA/Prodcom list

Source: PPI task force 

Number of selected products and average number per observation unit 
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BE 1 563 718 218 130 481 16 1.4 1.4 1.1 1.5 1.5 2.3
BG 1 078 472 215 40 319 32 4.8 5.1 4.0 3.3 5.3 4.9
CZ 4 713 2 046 829 245 1 409 184 : : : : : :
DK 1 791 649 458 168 500 16 2.4 2.4 2.5 2.5 2.4 1.6
DE (1) 15 266 5 433 4 110 710 2 618 2 385 2.1 1.8 2.3 1.7 2.0 3.9
EE 540 : : : : : 1.8 : : : : :
IE : : : : : : : : : : : :
EL (2) 3 100 633 503 92 1 839 74 2.5 1.7 2.4 1.8 2.7 2.0
ES 1 450 661 220 77 459 34 3.0 3.0 2.0 3.0 4.0 7.0
FR 15 000 6 855 1 877 736 4 882 650 4.0 : : : : :
IT 1 102 446 234 81 297 44 : : : : : :
CY 1 076 370 134 94 465 13 3.8 3.8 3.5 4.1 4.0 3.3
LV 1 261 : : : : : 3.0 : : : : :
LT 886 264 42 40 423 117 2.7 2.3 2.0 2.9 3.3 2.3
LU 906 429 211 2 243 21 7.4 7.2 7.5 2.0 9.7 2.6
HU 5 826 2 361 510 297 2 169 489 4.6 4.3 3.8 4.5 5.0 6.2
NL 9 700 : : : : : 3.5 : : : : :
AT (3) ~3 300 : : : : : 2 to 3 : : : : :
PL 19 000 : : : : : 5 to 6 : : : : :
PT 16 532 : : : : : 5.1 : : : : :
RO 1 736 822 328 90 414 82 : : : : : :
SI 1 846 788 146 62 597 253 6.0 : : : : :
SK 3 735 1 508 448 130 1 424 225 6.0 5.0 4.0 4.0 8.0 6.0
FI 651 275 108 40 205 23 1.5 1.5 1.3 1.4 1.7 1.4
SE : : : : : : : : : : : :
UK 7 280 2 875 1 445 380 2 525 55 1.7 1.6 1.5 1.3 1.9 11.0
CH 850 : : : : : 7.0 : : : : :
HR 420 : : : : : : : : : : :
TR (4) 4 034 : : : : : 2.8 : : : : :

Number of products in sample
Average number of products/price quotes each 

observation unit asked to provide

When the information provided concerns the number of price quotes this is shown with a light grey background. When the information provided 
concerns the number of product headings/categories this is shown with a dark grey background. 

(1) Prices are observed for a total of about 1 600 product headings. 
(2) Prices are observed for a total of 419 product headings. 
(3) Prices are observed for a total of 1 000 product headings (ÖPRODCOM 10-digit). 
(4) Prices are observed for a total of 653 products. 
Source: PEEI in focus (2007) 
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Frequency of updating sample 

A total of 12 countries reported that they update the sample of observation units every five years; three of 
these indicated that minor changes are made more frequently. Three countries indicate that they 
continuously update the sample - this may be monthly or annually. The remainder generally update every 
year or every two years. 

Updating the selection of products generally has the same rhythm as the selection of observation units, 
with only Luxembourg noting a major difference. 

Frequency of updating selection of observation units and products 

Sample of observation units Sample of products
BE Approximately every two years Approximately every two years

BG
In principle 5 yearly; if a significant enterprise 
appears on the market it is included in the 
survey

In principle 5 yearly; if an enterprise that is already included 
in the sample starts production of products from an important 
PRODCOM group its specifications are included in the 
survey

CZ Continuously
Continuously, as necessary; a fundamental revision is 
carried out every five years

DK Continuously Continuously

DE

A fundamental revision of the sample is carried 
out every 5 years in connection with re-basing 
procedures. However, the samples are subject 
to permanent adjustments due to necessity of 
replacements forced by changes in the market 
structures

A fundamental revision of the sample is carried out every 5 
years in connection with re-basing procedures. However, the 
samples are subject to permanent adjustments due to 
necessity of replacements forced by changes in the market 
structures

EE Annually Annually
IE n/a n/a
EL 5 yearly 5 yearly
ES 5 yearly; minor changes are made yearly 5 yearly
FR 5 yearly 5 yearly
IT 5 yearly 5 yearly
CY 5 yearly 5 yearly
LV Annually Annually
LT Annually Annually
LU 5 yearly Continuously, as necessary
HU Updated annually Updated annually
NL 5 yearly, with the base year change 5 yearly, with the base year change
AT Annually Annually

PL
Annually, at the beginning of the year; monthly 
verification

Annually, at the beginning of the year; monthly verification

PT 5 yearly 5 yearly
RO Annually Annually
SI Annually Annually

SK Continuously
Updating of products at 4-digit CPA level is carried out 
continuously;  updating of representatives with individual 
observation units is done every 5 years

FI 5 yearly 5 yearly
SE Annually (one fifth reviewed each year) Annually (one fifth reviewed each year)
UK Annually Annually
NO 2 yearly 2 yearly
CH When required When required
HR Partly annually Partly annually
TR Annually Annually

Source: PEEI in focus (2007) 

Practical example, Denmark 

The example below, focusing on the sampling maintenance issue, is an extract from a paper on sampling 
design prepared by Statistics Denmark. 
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As time passes, both sampled units and representative products disappear; it is therefore necessary to 
update the sample on a regular basis. If a unit stops reporting for a particular representative (deletes it) 
without replacing it, that unit will receive a standard letter asking for a replacement. However this 
procedure is not enough to keep the sample updated. Therefore Statistics Denmark has developed a 
computer system to supervise and manage sample maintenance – the S&P system; elementary indices for 
industrial services are not supervised by this system but are supervised by other procedures. The system 
contains the following information: 

Contents of the S&P system 

The population
Import (business register number, HS , year, month, country and value);
export (business register number, HS, year, month, country and value);
production (business register number, HS, year, quarter and value)

The sample The PPI sample (business register number, HS, etc.)

Business register information Business register number, name and address, NACE, number of employees 
and so on

Bad experience information Business register number and HS
Sample quality requirements For each HS a minimum number of units and prices

 

Once a year, the S&P-system is updated on-line with information from the foreign trade statistics, the 
industrial production statistics (Prodcom) and the central business register. Quality requirements are 
normally adjusted once a year and bad experience information about unsuccessful requests to units are 
regularly updated. 

When this information becomes available in the computer system, the system can: 

� find elementary aggregates (in this case at a detailed level of the HS) in the sample where quality 
requirements are not met and find the same HS in the population; 

� select top-down by turnover those units which are not already in the PPI sample and for which 
no bad experience has been recorded; 

� print a letter to the unit and ask for selection of representative products. 

Statistics Denmark uses a semi-automatic system, where the computer suggests units which are selected 
by the staff working on the PPI. The system can manage requests and reminders. Normally a large 
number of letters are sent to units at the same time. 

When resources are available, the member of staff working on the PPI send a letter to all units and asks 
them to check whether the selected representative products are still appropriate and if this is not the case 
to replace them with others. 

The legal authority to collect price information from units is provided by the Act on Statistics Denmark. 
If a unit refuses, without good reason, to select representative products the police are asked to start legal 
proceedings against the unit. If the unit does not have products that are suitable for price statistics like 
unique products, the request is dropped. 

Practical example, Germany 

For German domestic producer prices of industrial products the universe is comprised of the prices of all 
sales events in the period of observation carried out by units resident in Germany towards domestic 
customers. The product classification used is the Güterverzeichnis für Produktionsstatistiken (GP) while 
the activity classification is the Klassifikation der Wirtschaftszweige (WZ). 
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Universal set of producer price statistics 

 

Statistical recording of the entirety of the prices of these sales events is not regarded as feasible and the 
exact composition of the universal set is not known: traditional sampling procedures (random or stratified 
random sample) cannot be used. A combination of targeted selection and cut-off procedures is applied in 
German producer price statistics. This method consists of three steps.  
The first step involves the selection of products (product headings) with a relatively high significance 
based on the share of production value attributed to each of the product headings; the selected product 
headings form the basket of items.  
The second step then involves the selection of units which produce and sell the products in the basket; 
these are then the sample of reporting units.  
In the third step, the specific sales events (transactions) are determined by the selected reporting units; 
these form the basis for the monthly price observation and are referred to as representative products (or 
simply representatives). 

Selection steps in taking the sample 

 

The main goal in forming the samples is to attain as high a degree of representativeness as possible. In 
addition, care should be taken that the effort involved for the reporting units is kept as low as possible and 
that the reports are used efficiently for the calculation of the index. A more detailed description of each of 
the steps is provided below. 

Universal set 

Selection of products 

Selection of units 

Selection of sales events 

• All products 
• All producers 
• All sales events 

• All producers 
• All sales events 

• All sales events 

Sample of product headings 
(basket of items) 

Sample of 
representative products 

Sample of 
reporting units 
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Selection of the basket 

Initial selection of product (headings) 

The production statistics form the essential basis for the compilation of the basket of items. 

Each product heading at the 9-digit level is assigned an initial share (a weight) that corresponds to its 
share in total sales. The result is a list of all product headings at the 9-digit level, their sales values and 
their share in the total sales. The product headings to be included in the basket then have to be selected 
from this list. The basket is composed of the selection of product headings whose price development is to 
be observed representatively for all domestic products. Consequently, price surveys are conducted and 
elementary indices are calculated only for product headings represented in the basket. 

The table below shows an example of the list of product headings within just one 4-digit activity – Class 
10.81. For each product heading the table shows the value of domestic sales from the year 2005 and its 
share. 

From these data, the product headings with high sales values are selected for each Class. To make the 
selection, all product headings within a Class are sorted in descending order by their shares; the largest 
are selected for inclusion in the sample such that their cumulative share of sales within the Class reaches 
60 % of the domestic sales within that Class. In certain cases, several product headings (at the 9-digit 
level) may be combined to form one basket item. This is frequently the case where only minimal weights 
were determined for the individual product headings and none of them individually would have a high 
sales significance of its own, but the share in the total turnover is significant as a combined basket item. 
The result of the selection procedure is a list of product headings which correspond to individual 9-digit 
codes or combinations of 9-digit codes. The right-hand column shows the product headings that were 
selected to be in the basket for 2005 within the Class 10.81. 

Example of a product sample 

WZ code Label

Turnover, 
2005 
(EUR 

thousand)
10.81 Sugar 2 322 063

GP code Label Turnover
Initial 
share

Basket of 
goods, 
2005

108111000
Raw cane or beet sugar, in solid form, not containing added 
flavouring

130 787 0.14

108112300
White sugar from cane or beet sugar, in solid form, not containing 
added flavouring 

2 002 964 2.20 X

108112900 Other refined cane or beet sugar and chemically pure sucrose 18 657 0.02

108113300
Raw cane or beet sugar, containing added flavouring or colouring 
matter

20 692 0.02

108114300 Molasses and other waste of cane sugar manufacture 3 103 0.00
108114500 Molasses and other waste of beet sugar manufacture 41 806 0.05
108120000 Beet-pulp, bagasse and the like 104 054 0.12 X
Total 2 322 063 2.55

Sales statistics

Production statistics

Weighting share (per 
mil)

2.55

 

The list of selected product headings is coordinated with the major data users, in particular with the 
specialist trade associations. This allows additional wishes of various groups of users to be taken into 
consideration. Some trade associations, for example, require information on the price development in 
specific product headings, although the sales value would actually be too low to justify inclusion in the 
basket. It is conceivable that with some product headings a more detailed classification below the level of 
9-digit GP codes is desired. The special wishes of the users of the statistics are considered as far as 
possible in compiling the basket. 
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Assignment of weights 

The overall coverage of domestic sales attained by the product headings in the basket (which will 
therefore be surveyed) is about 75 %. This means that some product headings (around 25 % in sales value 
terms) are not represented directly by a basket item and no prices are collected for them. Nevertheless the 
price development of the product headings contained in the basket is considered to represent all product 
headings, including those that have not been selected. The sales shares of the product headings that are 
not contained in the basket are assigned to product headings within the basket: as a result the weights of 
the product headings in the basket cover the entire domestic sales. If, for instance, only a single product 
heading from a given product category (at the 6-digit level) is included in the basket, the price 
development of this product heading is deemed to be representative of the entire category. The selected 
product heading is assigned the entire weight of the product category (at the 6-digit level) as the total of 
the weights of the sub-indices must always be equal to the weight of the index at the next higher level. 
Where several product headings are contained in the sample the initial shares of the excluded product 
headings are reassigned to the selected products: the assignment of these shares to products in the basket 
is based primarily on the code or otherwise proportionally to the weights of the basket items. 

The example in the table below shows that the initial share of the product headings which were not 
selected for inclusion in the basket were distributed proportionally to other product headings within the 
same Class that were selected for inclusion in the basket. In the example, the three product headings with 
the highest initial share in the overall sales are included in the basket. The shares of the other product 
headings are reassigned proportionally to the selected product headings: in this particular example the 
result is that most of the reassigned share is assigned to the weight of a single selected product heading 
while the selected product heading with the lowest initial share is not assigned a higher weight. 

Proportional assignment of the weights to the basket items of the 4-digit code (example) 

WZ code Label
Turnover, 
2005 (EUR 
thousand)

10.81 Sugar 2 322 063

GP code Label Initial share
Basket of 

goods, 
2005

Weight 
(per mil )

108111000
Raw cane or beet sugar, in solid form, not containing added 
flavouring

0.14 X 0.15

108112300
White sugar from cane or beet sugar, in solid form, not containing 
added flavouring 

2.20 X 2.28

108112900 Other refined cane or beet sugar and chemically pure sucrose 0.02

108113300
Raw cane or beet sugar, containing added flavouring or colouring 
matter

0.02

108114300 Molasses and other waste of cane sugar manufacture 0.00
108114500 Molasses and other waste of beet sugar manufacture 0.05
108120000 Beet-pulp, bagasse and the like 0.12 X 0.12
Total 2.55 2.55

Sales statistics

Weighting share
(per mil)

2.55
Production statistics

 

Once the basket items have been selected a revision of the fine weighting is carried out. As the 
reassignment of shares from non-selected product headings has resulted in a new set of weights for the 
selected product headings, it is necessary to investigate which product headings in the basket (and their 
weights) must be kept confidential in cases when the weight or price indices could provide indications as 
to the sales or price development in individual enterprises. 

The following table is an excerpt from the final weighting scheme for 2005, showing information for 
Class 10.71 (bread, pastry goods and cakes). The weight of Class 10.71 was subdivided into two product 
headings (at the 9-digit level). Fresh bread and rolls (10 71 11 000) is furthermore specially characterised 
by usage of a more detailed classification than prescribed by the product classification. 
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Excerpt from the weighting scheme for the domestic PPI, 2005 

Code Label

Weighting 
share in the 
overall index 

(per mil)

10 to 33 Products of manufacturing 770.73
10 Food products and beverages 92.35
107 Bakery and farinaceous products 14.51
1071 Bread; manufacture of fresh pastry goods and cakes 11.04
1071 1 Bread; manufacture of fresh pastry goods and cakes 11.04
1071 11 Fresh bread and rolls and similar products,  without honey, eggs, cheese, or fruit 7.34
1071 11 000 Fresh bread and rolls 7.34
 White bread (without bread for toasting) 0.51
 Bread for toasting 0.54
 Rye and mixed wheat and rye bread (without whole-grain or wholemeal bread) 1.66
 Whole-grain and wholemeal bread 0.97
 Rolls 3.66
1071 12 Fine bread, cake and pastries (without long-life products) 3.70
1071 12 000 Fine bread, cake and pastries (without long-life products), sweetened also deep-frozen 3.70

 

Selection of the units 

Once the product headings to be included in the basket have been determined and weights have been 
assigned to them, the selection of reporting units is made. The sample of reporting units is formed by 
using a combined method of a cut-off procedure and targeted selection. 

The production statistics also serve as a data source for the formation of the sample of reporting units. An 
evaluation is carried out of the individual datasets of the production statistics which contain for each 
product the contact details of the individual producers and the corresponding production values. For 
enterprises classified to energy and water supply, the Federal Statistical Office does not have detailed data 
at its disposal. To obtain more detailed data to select reporting units, information provided by the 
appropriate trade associations is evaluated. The sub-division of the market in these activities is clearly 
structured. In the activities of electricity production and distribution, gas distribution and water supply 
and distribution, close collaboration with the associations enables a breakdown of the weighting of the 
individual basket items to be linked to the reporting units. 

The first step for the selection of the reporting units is to determine the number of reporting units for each 
item in the basket. The exact number of reporting units is determined manually for each basket item. 

� A basic rule is that at least one price series is necessary and consequently at least one reporting 
unit must be selected per 0.1 ‰ (per mil) weighting share. 

� Furthermore the price development of the item in the past is evaluated to see whether it exhibited 
strong dispersion in the past, in other words the volatility of price developments is considered. 
Where high dispersion can be seen a larger number of price series is useful. 

� In some economic activities, only a small number of units operate due to the market structures, 
an example being steel production. This activity is dominated by several large units alongside 
which only a few small units operate (with small market shares). The 0.1 ‰ rule is not followed 
in these cases, and for instance price surveys are conducted with all units. 

The next step is to select the reporting units and this is done based on the production value for the 
selected product headings. Note that in Germany the production statistics exclude enterprises with fewer 
than 20 persons employed and so only enterprises with a certain minimum size can be included in the 
sample. Since a greater fluctuation in small units may be expected this cut-off method is applied when 
compiling the sample. A unit which is below the cut-off limit may be less able to submit comparable 
price reports on a consistent basis for a long period than units above the cut-off limit. 

For each item in the basket the production value for each unit is sorted from largest to smallest and then 
the selection is made using a top-down approach. The selection is made manually for each basket item, 
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partially also taking regional aspects into consideration. All in all, the cumulated production value of the 
selected units should cover a high a percentage of the total sales of each item in the basket; the final 
coverage will vary depending on the degree of concentration for each basket item. The table below shows 
an example of the selection of units. 

Example selection of the units 

White sugar from cane or beet sugar, in solid form, not containing added flavouring (GP code 
10 81 12 300); weighting share = 2.55 ‰ 

Unit 
number

Production value 
(EUR)

Selection
Coverage 

(%)

Cumulated coverage (based 
on data 

before rounding) 
(%)

1 199 009 430 X 8.18 8.18
2 154 678 404 X 6.36 14.55
3 146 053 936 X 6.01 20.55
4 139 412 590 X 5.73 26.28
5 132 599 966 X 5.45 31.74
6 129 336 130 X 5.32 37.06
7 128 386 493 X 5.28 42.34
8 108 990 741 X 4.48 46.82
9 107 779 530 X 4.43 51.25

10 106 837 545 X 4.39 55.64
11 106 115 560 X 4.36 60.01
12 97 837 810 X 4.02 64.03
13 95 114 080 X 3.91 67.94
14 91 766 132 X 3.77 71.72
15 81 582 025 X 3.35 75.07
16 80 332 564 X 3.30 78.38
17 75 187 336 X 3.09 81.47
18 73 197 038 X 3.01 84.48
19 65 056 487 X 2.68 87.15
20 63 597 507 X 2.62 89.77
21 57 418 464 X 2.36 92.13
22 56 997 047 X 2.34 94.47
23 48 543 834 X 2.00 96.47
24 46 201 848
25 35 741 851
26 3 883 320

Total 2 431 657 668

At the same time that the selection of units is made the total number of price reports to be submitted by a 
unit is investigated. Particularly where large reporting units are concerned, it frequently happens that 
these have been selected for several items in the basket or are requested to submit several price reports for 
a single item in the basket. In this case the burden on the units has to be evaluated. The goal is to strike an 
appropriate balance between the number of units and the number of price reports per unit. 

Since the selection constitutes a targeted sample, no statements can be made as to sampling-related 
survey errors. Units with major market significance are selected. As most markets are characterised by 
extensive transparency and free competition, a targeted sample provides representative price data as a 
rule. Changes usually concern the entire production activity regardless of the units, so that the individual 
units within a market usually show similar price developments. 

Updating the sample of units 

A fundamentally new selection of the sample of units only takes place in the context of rebasing. At this 
time the new and previous samples are compared and newly-selected units are contacted. 

Selection of the transactions 

The final step is the selection of transactions (sales events) by the reporting units. 

A transaction comprises a precise product specification and sales conditions. The selection of these 
transactions is made by the reporting unit. Each transaction is identified by a unique 11-digit processing 
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number. This number consists of the nine digits of the product heading in the basket and an additional 
two-digit consecutive number. 

When the reporting units make their selection of transactions, they must observe certain criteria. First of 
all, the formal guidelines must be complied with. 

� Clearly the representative product must correspond to the product heading in the product 
classification. The unit uses the description of the 9-digit code of the product heading in the 
basket to identify a representative product from its product range which then has to be precisely 
specified. 

� In addition, the representative product should have a major and stable sales significance within 
the enterprise; this is to ensure that it is on the market for a longer period and its price 
development corresponds to the general market conditions of this type of product. 

� The price development of the selected representative product should be representative of similar 
versions of the product not included in the price observation: the aim is for the selected 
representative product to represent all products produced in the reporting unit that are classified 
to the same 9-digit GP code. 

Once the reporting unit has opted for a representative product, this is followed by establishing a precise 
description including information on the product definition and the sales conditions. The combination of 
representative product description and sales conditions constitutes the so-called price-determining 
characteristics of the transaction, to which the reported price will apply. 

Dealing with changes in the selections 

The German producer price statistics are based on a Laspeyres index concept (rebased every five years); 
the Laspeyres concept requires a constant sample and set of weights. However, this is not feasible in 
practice as changes take place during the five-year term of a base period so that the originally-defined 
basis of the calculation has to be adjusted. Although the basket of product headings and the associated 
weighting system are not changed during this period ongoing corrections are made as regards the 
composition of the sample of reporting units and the selection of representative products. Although these 
corrections are not in line with the Laspeyres concept they permit a consistently high level of 
representativeness in the index calculations to be achieved. 

Changes may occur for various reasons within the sample of reporting units. Firstly, the loss of a 
complete reporting unit is possible. In this case it is no longer possible to receive price reports. 
Consequently, a replacement is identified using the most recent individual data available in the 
production statistics. Secondly, in an annual review of the samples, individual reporting units are 
deliberately exchanged, especially in markets undergoing rapid structural change so that the new market 
situation can be observed. 

Frequent changes are seen with the transactions as well. Due to market flexibility and as a reaction to 
changing demand, new products may be launched whose significance increases rapidly. New 
technologies and production possibilities also influence this trend. If the market significance of a new 
product (its sales) increases rapidly it should be considered in the index. In the context of the regular price 
survey, the relevance of the selected representative products should be verified by the reporting units on 
an ongoing basis, in accordance with the survey guidelines: the reporting units are expressly requested to 
do this in letters regularly addressed to them. An exchange of the representative products can be either 
enforced when a representative product is no longer available or implemented deliberately. If the old 
representative product is no longer produced or has lost its market significance, replacement becomes 
imperative. In this case, if possible, a replacement should be found in the same reporting unit. Special 
care must be taken here to ensure that the new representative product is classified within the same 9-digit 
code of the product heading in the basket. In contrast to enforced replacements, deliberate replacements 
take place when a new product has gained significance as a follow-up product or a new model and it 
makes sense to carry out an exchange. 
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The stability of the samples varies widely among different types of products. Whilst raw materials in 
particular, as well as semi-finished goods and some finished goods with a low innovation potential, are 
relatively stable, goods characterised by rapid technological progress require more frequent adjustments. 

Recommendations 

Overview of the main IMF recommendations 

The IMF manual on PPIs dedicates chapter 5 to sampling issues in price collection. The chapter contains 
a detailed description of the common problems and of the different sampling strategies one may consider 
in price survey sampling. 

A summary of the IMF recommendations is presented below (see IMF manual on PPIs, Chapter 5, 
section G): 

(i) Determine the survey objectives, uses, coverage, and resources before determining the data to 
be collected, the periodicity of collection, and the type of sampling that will be employed. 

(ii) Identify sources to use to develop a sampling frame for selecting the establishments and 
products for covered sectors and industries. 

(iii) Use probability sampling techniques to the extent possible. 

(iv) To make the sample more efficient, use multiple levels of stratification within the sample 
design. 

(v) The price sample should be based on actual transactions with the characteristics of those 
transactions fully described. 

(vi) Initial recruitment of establishments should be completed by personal visits. 

(vii) Samples of establishments and products must be maintained so the reliability of the PPI 
remains intact. A program of sample maintenance is needed for this purpose, and sample rotation 
also may be desirable. 

Chapter 8 of the IMF manual on PPIs describes in detail the issue of the sample maintenance, namely the 
treatment of the appearance and disappearance of units and products. An extract from this chapter is 
presented below. 

8.38 … In this section some of the more important issues are reiterated. 

� Where nothing much in the quality and range of available goods changes, there is much that is 
advantageous to the use of the matched models methods. It compares like with like from like 
establishments. 

� Statistical metadata systems are needed for quality adjustment issues to help identify the 
industries in which matching provides few problems. This focuses attention on those that are 
problematic by collecting and providing information that will facilitate quality adjustment. It 
also allows for transparency in methods and facilitates retraining. 

� Where there is a very rapid turnover in items, such that serious sample depletion takes place 
quickly, replacements cannot be relied on to replete the sample. Alternative mechanisms, which 
sample from or use the double universe of items in each period, are required. These include 
chained formulations and hedonic indices as discussed in Chapter 7, Section G. 

� Some new goods can be treated as evolutionary and incorporated using non-comparable 
replacements with an associated quality adjustment. The timing of the replacement is critical for 
both the efficacy of the quality adjustment and the representativeness of the index. 

� Instructions to reporting units on the selection of replacement items are important because they 
also have a bearing on the representativeness of the index. The replacement of obsolete items 
with newly introduced items leads to difficulties in undertaking quality adjustments, while their 
replacement with similar items leads to problems of representativeness. 



 

 

2 Sampling 

51Handbook on industrial producer price indices (PPI) 

� Sample rotation is an extreme form of the use of replacements and is one mechanism for 
refreshing the sample and increasing its representativeness. However, a disadvantage is the 
possible bias arising from the implicit assumptions underlying the quality adjustment overlap 
procedure not being met. 

� Revolutionary goods may require the augmentation of the sample to make room for new price 
series and new weighting procedures. The classification of new goods into evolutionary goods 
and revolutionary goods has a bearing on the strategy for their introduction, directed replacement 
(substitution), and sample augmentation. 

8.39 … The rate of change is rapid in many industries. With this in mind, sampling for 
price change estimation is a dynamic rather than static problem. Somehow, the prices of 
new products and in new establishments have to be compared with old ones. It is important 
to realize that whatever methods and procedures are used in a price index to handle these 
dynamic changes, the effects of these procedures will always amount to an explicit or 
implicit estimation approach for this dynamic universe. 

Representation of change in a price index 

8.40 From a sample selection perspective, there are three ways of handling dynamic 
changes in an elementary aggregate universe, where varieties and establishments move in 
and out: 

� by resampling the whole elementary aggregate at certain points in time, 

� by a one-to-one replacement of one variety or establishment for another one, and 

� by adding and deleting single observation points (items in establishments) within an index link. 

Resampling 

8.41 In resampling, the old sample is reconsidered as a whole so as to make it 
representative of the universe in a later period. This does not necessarily mean that all, or 
even most, sampling units have to be changed, only that a fresh look is taken at the 
representativeness of the whole sample and changes undertaken as appropriate. The 
methods used for resampling could be any of those used for the initial sampling. In the case 
of probability sampling, it means that every unit belonging to the universe in the later 
period needs to have a nonzero probability equal to its relative market share of being 
included in the sample. 

8.42 Resampling or sample rotation is traditionally combined with the overlap method 
outlined in Chapter 7, Section D. It is similar to the procedure used when combining two 
links in chained indices. The first period for which the new sample is used is also the last 
period for which the old sample is used. Thereby, price change estimation is always based 
on one sample only—the old sample up to the overlap period and the new sample from the 
overlap period onward, as discussed in further detail below.  

Resampling is the only method that is fully able to maintain the representativeness of the 
sample and, resources permitting, should be undertaken frequently. The necessary 
frequency depends on the rate of change in a particular product group. It relies, however, 
on the assumption that the price differences between the old and new items are appropriate 
estimates of quality differences. At its extreme, resampling amounts to drawing a new 
sample in each period and comparing the average price between the samples, instead of the 
usual procedure of averaging price changes for matched samples. 

Although being the logical end-point from a representativeness point of view, resampling 
each period would aggravate the quality adjustment problem by its implicit quality 
adjustment procedure, and, thus, it is not recommended. 

Replacement 

8.43 A replacement can be defined as an individual successor to a sampled product that 
either disappeared completely from the market or lost market share in the market as a 
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whole or a specific establishment. Criteria for selecting replacements may differ 
considerably. There is first the question of when to replace. Usual practices are to do it 
either when an item disappears completely or when its share of the sales is reduced 
significantly. Another possible, but less-used, rule would be to replace an item when 
another variety within the same group, or representative item definition, has become larger 
with regard to sales, even if the old variety still is sold in significant quantities. 

8.44 Second is the question of how to select the replacement item. If the rule for initial 
selection was most sold or with probability proportionate to (sales) size, then the 
replacement rule could follow the same selection rule. Alternatively, the replacement could 
be that item that is most like the old one. The advantage of the former rule is better 
representativeness. 

The advantage of the most-like rule is, at least superficially, that it might result in a smaller 
quality adjustment problem. 

8.45 It is important to realize that, at least with today’s practices, replacements cannot 
adequately represent new items coming into the market. This is because what triggers a 
replacement is not the appearance of something new but the disappearance or reduced 
importance of something old. If the range of varieties in a certain group is increasing, 
sampling can represent this increase only directly from the set of new varieties, such as in 
the case of resampling. 

Adding and deleting 

8.46 It is possible to add a new observation point into an elementary aggregate within an 
index link. If, for example, a new brand or model of a durable was introduced without 
replacing any particular old model, it would be desirable to add it to the sample starting 
from the time of its introduction. In order to accommodate this new observation into the 
index system, its reference price needs to be imputed. A practical way to do this is to divide 
its price in the month of introduction by the price index of all other items in the elementary 
aggregate from the reference period to the month of introduction. 

In this way, its effect on the index for months up to the introduction month will be neutral. 

8.47 Similarly, an item that disappears could just be deleted from the sample without 
replacement. 

Price change can then be computed over the remaining items. If no further action is taken, 
this means that the price change for the deleted item that was measured up to the month 
prior to deletion will be disregarded from the month of deletion. This may or may not be 
desirable, depending on the circumstances in the particular product group. 
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Chapter 3 Data collection and processing overview 

Introduction 

The previous chapter looked at the subject of including product headings in the basket, selecting units to 
be included in the survey, and specifying representative products to be observed over time as the basis for 
compiling the PPI. This chapter moves on from that preliminary stage and looks at the task of price 
collection and data editing which form the base on which the PPI is compiled. The processing of price 
data, including checking of the results, is presented more thoroughly. 

It is important that collecting prices and processing the data is done well in order to have a good quality 
of price information to calculate reliable results. Depending on the specific circumstances in each country 
and its statistical traditions and customs different approaches are used to assemble the input for the index 
calculation. 

Methods 

Accounting conventions and frequency of data collec tion 

Accounting conventions: reference date versus reference period 

According to the Commission Regulation (EC) No 1503/2006 on definitions of the variables, the index 
should in principle reflect the average price during the reference period. In practice there are several 
different options for collecting a price observation for a given period, including: a specified reference 
date, a free choice of any reference date, an average price for the month supplied by the reporting unit, an 
average price for the month calculated by the statistical office based on price quotes for several dates 
during the period. 

When a specific reference date is determined (typically the 15th of each month or nearest working day) 
reporting units should indicate the prices of their representative products referring to a contract that is 
concluded on that specified date or as near to that date as possible. The advantage of defining a certain 
reference date is its full comparability of the contracts over a longer period of time. Another advantage is 
that price quotes can be provided immediately after the specified date rather than waiting till the end of 
the month as is the case with averages and so the index can be compiled and disseminated earlier. One of 
the main disadvantages of a specified date is that price changes of volatile products that occur between 
different reference dates are not accounted for while calculating the index; another disadvantage is that 
price information may not be available for products that are rarely produced and so either a price on a 
date far away from the target date must be used or the missing price information replaced. For products 
with a significant impact on the national economy that are known to have, at least occasionally, a volatile 
price development, it is important that the index does indeed reflect average prices. 

When no specific date is determined reporting units are often asked to give an average of comparable 
contracts concluded during the month relating to the representative product. The advantage of using 
average prices is that price changes that take place during the reporting month are included into the index. 
One of the disadvantages is that the method the reporting unit chooses to calculate this average price may 
not be known to the statistics office and therefore may differ between reporting units. It may be that unit 
values are calculated, defined as the total value of sales divided by the quantity that was sold, but unit 
values are intrinsically problematic because they do not consider changes over time i) in the quality of the 
representative product or sales conditions nor ii) in the composition of products of different quality (if the 
representative product is broadly defined). 
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Frequency of price observations 

In general, prices are regularly collected from the sample of reporting units. As the producer price indices 
must be compiled with a monthly frequency, the prices should also normally be collected each month. 
For some representative products the prices do not change every month, for example prices for machinery 
may change only once a year. In these cases reporting units know long in advance when the next price 
adjustment will occur. To be released from the bureaucratic burden of providing monthly information the 
reporting unit might be given the opportunity to indicate the period of validity of the latest quoted price; 
the statistical office then collects the next price quote only when the end of the period of validity of the 
price has been reached. Equally some representative products may have stable prices such that a quarterly 
data collection may be adequate. 

Exchange rates 

The development of both domestic and non-domestic producer prices must be expressed in the currency 
of the country concerned. Generally this is straightforward for domestic prices where the prices are 
normally reported by reporting units in the currency in use in the country where they are resident. Prices 
quoted for non-domestic producer prices may reflect transactions made in another currency and this 
requires conversion. It is important which exchange rate is chosen to convert the non-domestic prices. 
The STS methodological manual says that the price index should measure the average price level during 
the reference month. However, in practice the information collected often refers to a particular day in the 
middle of the reference month, chosen as a representative date for the reference month. 

Exchange rates can influence pricing strategies: the appreciation or depreciation of a currency can reduce 
or increase competitiveness and so producers may change prices in response to exchange rate movements. 
Measuring the impact of exchange rates on price changes is analytically interesting and such studies are 
normally conducted by central banks (1). 

Data collection methods 

When deciding on the ways to collect data three main aspects have to be considered. The first is security: 
because sales prices are often sensitive for reasons of competition it is important to find a genuinely 
secure way to transmit data from the reporting unit to the statistical office. The second aspect is cost: 
because prices are generally collected each and every month the collection should be not too cost-
intensive, neither from the perspective of the statistical office nor the reporting unit. The third aspect is 
response burden for reporting units delivering price information over a long period of time: this should be 
kept as low as reasonably possible. 

Each of the ways of data collection presented below requires a well designed questionnaire. When 
designing a questionnaire some aspects have to be thought about carefully. 

� What information do reporting units need in order to provide the required data? 

� How should the questionnaire be designed to make a reporting unit who is unfamiliar with 
statistics understand what is required (for example not only filling in the current price of a 
representative product but also give additional information on the change of quality, the reason 
for price changes, changes in product representativeness)? 

� All contact information of the statistical office as well as the contact person in the reporting unit 
should be placed on the questionnaire in order to deal efficiently with questions on either side. 

� Should reporting units be provided with the prices they delivered the previous month? 

� The questionnaire should be structured such that completion of the questionnaire requires as 
little time as possible. 

� The deadline for returning the completed form, regardless of the method, should be clearly 
visible for reporting units so as to reduce the risk of late answers. 

                                                           
(1) As an example, see Filippo di Mauro, Rasmus Rüffer and Irina Bunda, The changing role of the 
exchange rate in a globalized economy (ECB, September 2008). 
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Paper questionnaire 

Paper questionnaires may be used for collecting data by post or fax. There are two different kinds of 
questionnaires that can be used. 

� The questionnaire is prefilled with the metadata describing the representative product(s) to be 
priced. Only the price(s) of the current month and in some cases of the previous month have to 
be added. Using this version the reporting unit will only get a minimum of paper to handle. 

� A (shuttle) questionnaire is prefilled with the metadata describing the representative product(s) 
to be priced as well as previously provided prices that are available. After processing by the 
statistics office the questionnaire is returned to the reporting unit the following month to add the 
new price information. Proceeding in this way means that reporting units and staff in the 
statistical office have an overview of the previous developments of the prices. 

In either case the reporting unit can be asked to give information on the reason(s) for uncommon price 
developments. When the specification of the representative product itself or of its sales conditions has 
changed the reporting unit should be asked to also change the description in the questionnaire. 

Telephone questionnaire 

A few countries also receive a considerable share of the monthly price quotes by telephone as they offer a 
special telephone data entry system to their reporting units. The description below is based on 
experiences in Sweden and the United Kingdom 

When the data collection is done by phone a more automated method can be used. Touchtone data entry 
(TDE) is a technique using tone signals. When using TDE the reporting unit can report prices using the 
buttons on the phone. The reporting unit calls a phone number (in the United Kingdom this is a freephone 
number) and an answering machine requests the reporting unit to enter a unique identification number 
that was previously provided. When the code is entered the answering machine asks for a price for the 
representative products. The reporting unit has the possibility to report unchanged prices. With TDE a 
control system can be integrated: when prices are extreme or out of the interval of acceptance an audio 
comment is requested. The reporting unit may also be able to correct prices when they are entered 
incorrectly and then they may be contacted by the statistical office to investigate the circumstances. 

Advantages: 

� the method is relatively cheap; 

� manual data entry is not necessary; 

� it is possible to get long and exhaustive comments; 

� micro validation in the first report stage. 

Disadvantages: 

� stimulus to report unchanged prices; 

� Sweden experienced technical problems with several stages in the data process; 

� time consuming for the reporting unit if they have many price observations to report. 

Online (web) questionnaire 

In many countries reporting units have the opportunity to send price information by online reports. Online 
reports may contribute to a reduction of costs and perceived burden for the reporting unit as well as for 
the statistical office. When the reporting units provide their prices online these may be transferred 
automatically for processing (without further data entry). One problem that has to be solved is to ensure 
the confidentiality of data that are sent via the web. 
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When using an online method the reporting units are normally reminded by e-mail rather than post when 
to submit the price quotes; this may be problematic when the e-mail is only addressed directly to the 
contact person in the reporting unit – if the contact person is, for whatever reason, not in the office the 
reminder may not reach anyone to undertake action. 

As with touchtone data entry, a significant advantage of using online questionnaires is the possibility to 
integrate plausibility checks in the data collection stage. 

E-mail questionnaire 

Another form of electronic data collection is e-mail questionnaires. This may simply be an electronic 
version of the paper questionnaire or a specially designed questionnaire. As with the online (web) 
questionnaire, the main advantages are cost and burden reduction for both the reporting unit and the 
statistical office and more automated processing of the data. The disadvantages are also similar to those 
for online questionnaires, namely the risks involved with e-mail reminders and confidentiality of data. 
Furthermore, if the e-mail questionnaire requires the installation of an application on the reporting unit’s 
computer system this might cause information technology (IT) problems with the reporting unit and the 
data may not be received or delivered correctly due to security constraints. 

Other ways of data collection 

Price information on some specific products in the sample may be collected by using other sources such 
as information from exchanges (for example for energy products) or publications of special products. 

Information on the reason of price changes 

There may be many different reasons for the most recent reported price for a representative product to be 
different from the previously reported one. For example this may reflect: 

� a change in the cost of raw materials/intermediate products, of labour, or of other operating 
inputs; 

� a change in taxes or charges, 

� a general price change in that activity, 

� the influence of a change in international/global prices, 

� a change in customer and/or other sales conditions 

� a change in the representative product itself. 

As already noted, changes in the price index must not result from changes in quality – the index should 
represent pure price changes only without quality change. To be able to judge better the development of 
prices of certain products and to initiate quality adjustment if necessary the staff of the statistical office 
processing the data should know about the circumstances of price changes. A jump in prices of a certain 
representative product may be the beginning of a broader development but may also be the result of 
something specific to the reporting unit or an indication that there has been an undocumented quality 
change. For this reason it is very helpful for the statistical office to receive information on the reason for a 
change in prices. 

While most countries ask reporting units for information about the reasons for price changes, only a few 
provide the reporting units with a list of potential reasons from which to select. The majority either use an 
open field on the questionnaire for comments or contact the reporting units (by phone) when processing 
the data in case of high price changes. 

Processing of collected prices 

Data collectors 

The contribution of experienced and knowledgeable staff in the statistical office can increase the 
likelihood of reliable indicators being calculated. In many countries each data collector works on a 



 

 

3 Data collection and processing overview 

58Handbook on industrial producer price indices (PPI) 

particular range of products or set of reporting units. By doing so it is possible for that person to build-up 
expertise which helps to make judgments on unusual or strong price developments. 

Data entry 

Price observations have to be entered into a database for further processing. In many countries the data 
from paper questionnaires have to be entered into the database, partly supported by data entry 
programmes which may show useful information already stored in the database to assist the data 
collectors to judge the price developments and which also perform some (semi) automated checks on the 
price series. 

Data reported online are usually imported into the processing database having already been entered online 
and checked for plausibility at the time of data collection. This saves time for the data collectors, although 
these data may still require further plausibility checks. 

Plausibility checks 

There are different ways to check the plausibility of price observations and this partly depends on how the 
collected prices enter the statistical office. The different types of plausibility checks are presented below, 
independently of the data collection method. 

Overview of processing stages 

Errors can occur at any step of data processing. To minimise the impact most countries have developed 
data checking systems: these check the logic of reported prices. Considering the limited number of price 
quotes most countries receive, correction measures have to be taken because: 

� unresolved price errors reduce the reliability of the index; 

� simply filtering out erroneous price quotes and using an extrapolation method reduces the total 
number of price quotes, thereby negatively affecting the accuracy of the index due to the small 
sample size. 

Various methods are used for checking. Few countries rely solely on manual checking of individual price 
quotes and most use computer assisted checking methods which involves using a program that identifies 
potential errors for individual price quotes or within a time series. This may be done while entering prices 
reported on a questionnaire, or while importing the reports from online or e-mail questionnaires, or as a 
batch process. 

There are two kinds of potential errors: errors that must be corrected and potential errors that may be 
corrected or may in fact turn out not to be errors. 

Computer assisted controls on micro data 

Threshold detection 

Detection using thresholds identifies when prices have changed relative to the previous period by more 
than a pre-defined limit (the threshold). Either one threshold can be used for all products or different 
thresholds for different products to reflect differences in price volatility. Real errors that occur below the 
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thresholds are not identified by this method, so the judgement of data collectors can not be replaced by 
automatic checking, but the use of thresholds can facilitate this work. 

The effectiveness of this technique may be compromised by setting the threshold too low, so identifying 
large numbers of possible errors. Research on the production database in the Netherlands shows that, in 
the period from 1 January 2000 to 1 December 2005 around 10 % of all price items (2 500 from 25 000) 
showed changes of 5 % or more. However, of these improbable price changes only about 1 000 were 
actually corrected after reporting units were consulted. Especially for price changes that were only 
slightly above the threshold the ratio between corrected and confirmed price changes was rather low – in 
other words relatively few prices that had been identified as possible errors were actually corrected after 
reporting units had been consulted. A summary of this analysis is provided in the figure below. The 
frequency diagram shows, for the indicated price change intervals (x-axis), the number of price quotes (y-
axis): the grey bar shows the number of price quotes that fell into the indicated interval and were 
subsequently corrected while the black bar indicates those that were identified as possible errors but then 
confirmed as correct (as well as the number of price quotes that were assumed to be correct because they 
were below the threshold – these are shown in the two lowest intervals, below 5 %). 

Number of price quotes analysed by the original price change (mutation) intervals, the 
Netherlands 
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Source: Statistics Netherlands 

Prolonged period of absence of price change 

If the price of a representative product remains the same for a long period it will, sooner or later, become 
necessary to contact the reporting unit in order to verify the information. It is possible that the reporting 
unit forgot to provide information about a price change (or quality change). The period of time a price 
might remain unchanged depends on the nature of the product, the economic cycle and may also vary 
between countries. If for example the price of a certain food product has not changed for a few months it 
is almost certain that there has been some kind of failure reporting the price quotes. On the other hand the 
prices of many other types of products can remain unchanged for a longer period of time, for example 
machinery. 

Most countries check quotes when no price changes have been reported for a long period of time. 
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Absence of price change for certain important produ cts 

Some products exhibit very volatile prices, for example coke and refined petroleum products. They 
usually have different prices every month either lower or higher than before. If there is not any price 
change the reporting unit has to be contacted for confirmation. 

Diverging developments within a reporting unit 

It is not uncommon for reporting units to sell products on the domestic market and also abroad (non-
domestic market). Some coherence in the price development on these two markets can be expected. 
Therefore, very diverging price developments within a reporting unit for the same representative product 
sold on these two markets may provide an indication of a need to contact the reporting unit. The price 
developments may still be correct, but an explanation of the reason for the different pricing strategies may 
help the validation of the data. 

Suspicion of quotes based on unit values (average pr ices) 

The unit value is defined as the quotient of the sales value and the sales quantity. Consequently, this price 
depends on the structure of the sales which may vary over time, resulting in a change in the unit value 
even when prices remain constant. For this reason, reporting of unit values should generally be avoided. 
In some countries the submission of unit values is agreed with reporting units under certain conditions. It 
is important in this regard for identical structures of sales to be used in the calculation of the unit values 
in consecutive periods. This means that in a given month a unit value should be compiled that is 
comparable to the unit value of the previous month, for example compiling unit values for both months 
using a common structure. 

Manual controls on micro and macro data 

Alongside computer assisted controls on the micro data, most countries also use manual controls to verify 
if the data are plausible, again using applications developed to increase productivity. 

Cohesive micro checking 

In order to identify (and then remove) errors in price quotes the data for several quotes can be checked in 
combination. For example, if one price quote within a product heading shows a totally different 
development from other price quotes in the same heading it may be necessary to investigate whether the 
atypical price quote is correct or not. Changes in individual price quotes may be outliers in terms of 
magnitude or direction. This type of checking can be best performed when all price quotes for a month 
are available. 

Top/down analysis 

The explanation of this method is based on the experience in the Netherlands. With an in-house 
developed top/down tool (using Microsoft Access) the contribution of each individual product to the 
index development is determined. This tool enables PPI staff within the statistical office to focus quickly 
on questionable prices with the largest impact. Price items that strongly dominate the development of the 
index are checked for their plausibility, irrespective of their size of change. The influence of a price on a 
given aggregate of Prodcom headings is determined by the size of the price change, the weight of the 
reporting unit at the lowest level of aggregation and the aggregate weights. 

If a perfect coverage of all detailed levels could be achieved the calculation of these influences would be 
straightforward. However, when there is (partial) non-response in the dataset, the importance (weight) of 
the price quotes that were collected increases. For instance, if a reporting unit provides only two instead 
of three price quotes for a particular Prodcom heading, each of these two price quotes determines half of 
the price development for the reporting unit, whereas this should be one third each. A similar situation 
occurs for higher aggregate levels, but then also the Prodcom heading weights are taken into account. 
When price quotes in two Prodcom headings are aggregated this is based on their price development and 
the relative weights of the headings. In the example shown below the contribution (based on weight) of 
Prodcom heading 27.44.26.3 to its aggregate level 27.44.26 (in the figure below database codes are 
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shown which were all given 8-digit codes, 0 being used to extend the length of the codes with 7 or less 
digits) is 16 % (7/44) when there are price observations in both neighbouring headings 27.44.26.3 and 
27.44.26.5. However, when there is no price quoted for heading 27.44.26.5, then the influence within 
27.44.26 of the neighbouring heading 27.44.26.3 suddenly grows to 100 % even though this Prodcom 
heading is less important than 27.44.26.5. The grey shaded Prodcom headings indicate elementary levels 
and the numbers above each box indicates their corresponding weight. 

Contribution of Prodcom headings to aggregate levels 

 

Assuming that there will always be some amount of (partial) non-response in a given dataset, this means 
that the influence of some individual price quotes on index development will be larger than expected on 
the basis of the weighting scheme alone. In the top/down analysis tool this has been taken into account 
and the adjusted (or ‘real’) contribution of price items to the index development at each aggregate level 
can be determined. 

In a screen-shot of this tool below the contribution of all units to the index development of Division 19 
(coke and refined petroleum products) is given. The reporting units (listed under bgvID on the right) are 
grouped into price change intervals (shown on the x-axis) while the height (indicated by the y-axis) of 
each bar gives an indication of the relative contribution of each item to the index change. In this example 
some units have a positive price change while others have a negative price change and so some bars are 
displayed upwards and some downwards. Summing the contributions of these price quotes results in the 
index change – in this case -0.93 index points. 

The selected unit (identification (ID) number 22772) corresponding to the yellow bar has a strong 
negative influence on the index change, even though the absolute price change (between 0 % and 5 %) is 
not that large. In contrast, the purple bar on the far right of the graph has a price change of between 10 % 
and 15 %, but has a relatively smaller contribution to the index change. Other available options are, 
among others, analysis of more detailed aggregates (on the tabs), price status, price quote, absolute 
weight, relative weight and observation frequency. 
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Contribution of each price item to the absolute index change 

 

In Spain a similar approach is used, where for PPI time series analysis, a graphical analysis of the impact 
of components on higher aggregates is available. 

Validation by checking the macro data 

Once the indices have been calculated a last check can be implemented into the processing procedure, 
namely to validate the results. Most countries only conduct a manual checking. This requires a competent 
knowledge of the market situation and development and hence has to be carried out by a particularly 
experienced member of staff. For products whose price developments are also examined at other 
economic stages comparisons can be made, for example comparing with the PPI on agricultural products 
or with the consumer price index (CPI) for consumer goods. 

If the analysis of the macro data identifies errors the causes have to be investigated; if necessary micro 
level data may need to be corrected and validated again. 

Methods applied in practice 

Reference date 

The following table summarises the practices concerning the use of prices for an individual date or for a 
whole month. In each country the practices are the same for the PPIs for both the domestic and non-
domestic markets except in the Czech Republic and Germany. 
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Overview of the reference date/period 

PPI for domestic market PPI for non-domestic market
BG 15th 15th
CZ between 1st and 18th of the month whole month
DK 15th 15th
DE 15th whole month
ES 15th 15th
FR whole month whole month
IT whole month whole month
LT 15th 15th
HU whole month whole month
NL whole month whole month
AT 15th 15th
PL whole month (average price) whole month (average price)
SI whole month whole month
FI whole month whole month
SE whole month whole month
UK whole month
TR average of 5th, 15th, 25th

Source: PPI task force 

Pre-notification of price quotes 

Most of the countries listed in the following table allow reporting units to give a pre-notification of price 
quotes, sometimes in predetermined intervals of 3, 6 or 12 months. A longer period should not be 
accepted as sometimes a price might change unexpectedly. 

Acceptance of pre-notification of price quotes 

Yes No
BG X
CZ X
DK X
DE X
ES X
FR X
IT X
LT X
HU X
NL X
AT X
SI X
FI X
SE X
UK X
TR X

Source: PPI task force 

Data collection media 

The following table shows the different data collecting methods used in countries. For each country an 
estimate is made of the proportion of questionnaires that use the specified methods. Following the table 
are several examples of different price collecting forms and interfaces. 
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Data collecting methods (%) 

Paper (fax) Telephone Online reports E-mail Others

BG 55 24 21
CZ
(domestic)

26 24 50

CZ
(non-domestic)

24 74 2

DK 99
1

(internet research)

DE 45 rarely 47 1
6

(for example internet research)

ES 80 20
FR 52 48
IT 46 54
LT 44 5 30 21
HU 32 37 31
NL 60 rarely 40
AT 2 3 90 5
PL 100
SI 100
FI 1 50 49
SE 44 49 7
UK 39 60 1 0.4 (publications)
TR 48 2 50

Source: PPI task force 
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Paper questionnaire used for TDE – example from the United Kingdom 
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3 Data collection and processing overview 

68Handbook on industrial producer price indices (PPI) 

Online questionnaire – example from Germany 

 

 

E-mail questionnaire – example from the Netherlands 
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Recommendations 

IMF recommendations in the IMF manual on PPIs may be found in: 

� chapter 6 for price collection, 

� chapter 9 for data processing and data editing. 

Concerning exchange rates the recommendation of the PPI task force was that the exchange rates should 
be consistent with the price collection practices, using monthly average rates for monthly average prices 
and rates for a particular day if prices reflect a particular day. 
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Chapter 4 Treating unique products and item non-
response 

Introduction 

The aim of the PPI is to measure the average rate of change in the prices of products sold as they leave 
the producer. The compilation of the PPI should therefore be based on clearly specified, representative 
products whose prices are followed over time with due attention to quality change. The collection of data 
is straightforward when a well-defined product exists with stable quality for which transactions can be 
observed each month – under these circumstances the price can be directly used in the index compilation. 
In practice however there are particular problems with data collection which represent discontinuity in the 
index calculation: 

� products which are produced only once (one-off or unique products); 

� no sale of a given product occurs in a period (the absence of a real transaction) or  

� a producer refuses to provide the required price information (item non-response). 

In certain activities it is very difficult for contact persons within reporting units to provide prices for the 
same product over a period of time because much of their work is of a one-off nature. One-off products 
are usually client-specific and would not be produced otherwise. Thus they cannot be compared month by 
month. In general the production time of such unique products may be very long and they may not be 
reproduced for a long time, if ever. One-off products are especially found in: 

� machinery and equipment (for example machinery for special purposes like paper manufacturing 
or mining, quarrying and construction); 

� fabricated metal products, except machinery and equipment (for example machining services or 
forging services); 

� repair and installation services of machinery and equipment (for example repair of heavy 
construction machines); 

� motor vehicles, trailers and semi-trailers (for example bodies for motor vehicles); 

� other transport equipment (for example ships). 

The greatest difficulty with one-off products is to find a detailed specification of a representative product 
which can be priced month by month. Since one-off products may have a significant impact on the output 
of manufacturing it is not reasonable to ignore them in the sample used for the PPI. Therefore the use of 
adequate pricing methods in dealing with unique products is important. 

A further problem with calculating a continuous PPI is item non-response. Sometimes a reporting unit is 
not able to provide the required price information for a specific reference period. Temporarily missing 
data occurs when the price information in a particular month is missing for example because of holiday, 
illness or when no contract was concluded in the monitored month (in other words in the absence of a real 
transaction); the temporarily missing price information has to be estimated by an appropriate method. 
Permanently missing data occurs when the production of a representative product ceases (for whatever 
reason); prices are extrapolated (as for temporarily missing data) until a replacement of the representative 
product or the unit can be found. 

From a practical point of view the issues concerning one-off products, the absence of real transactions 
and item non-response have the same effect: the price of a certain product cannot be observed month by 
month. This chapter discusses alternative pricing methods (instead of direct pricing) and extrapolation for 
the missing price information to ensure the index continuity. 
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One-off products 

Methods 

There are a number of pricing methods available to solve the problem of one-off products. The selection 
of the appropriate pricing method depends on the product and activity. 

Model pricing 

In cooperation with the reporting unit an appropriate model (consisting of components which are 
representative of the unit’s output) will be arranged. The model can be hypothetical or based on a real 
transaction made in the recent past. The use of a real transaction made in the past is in some cases more 
convenient to implement because of the reliance on real data from the recent past. An accurate 
specification of the product and transaction is defined, so that all price-determining characteristics are 
taken into account. It is essential that the model is specified in sufficient detail that the contact person 
within the reporting unit can report prices for that defined model and that no variation from the model 
occurs over time. The estimated price should not only reflect the production costs (including overheads) 
but also the gross profit margin. This estimated price will be treated as a real transaction price. For each 
period the contact person within the reporting unit will need to recalculate each component of the model, 
so that actual production costs and actual market conditions which determine the current profit margin are 
taken into account. 

In practice however it is sometimes difficult to evaluate how well the assumptions to be made reflect 
reality and in some cases the effort (time) required to provide data for a model can be very high for the 
reporting unit. 

Sub-component pricing 

This method is characterised by the use of a number of observed prices of important constant sub-
components (key elements) of a unique product. The price entered into the price index is the (weighted or 
unweighted) sum of prices of the sub-components, which are re-priced in each subsequent period. The 
use of this approach presumes that the sub-components should be separately identifiable, their qualities 
and impact on final performance of the product should be quantifiable, and prices should be available in 
different periods. This method differs from model pricing where the price is largely based on estimates 
rather than built up from sub-components for which true transaction prices are available. Care should be 
taken to ensure the representativeness of the sub-components over time. 

Contract pricing 

If there is a regular customer (the exact repetition of product occurs for the same customer) over months, 
the price of this contract can be used, because in this case the price relates to a genuine transaction price. 
Price changes result from renegotiation, from adjustment (escalation) with an index (like labour and 
material inputs) or from a clause that states that the producer is allowed to pass on certain cost changes. If 
this method is used more than one contract should be selected in order to cover different customer types. 

Unit value 

The contact person within the reporting unit provides unit values (the total sales value of a month divided 
by the total number of units sold in a month) covering similar transactions for a product or a 
homogeneous range of products for each period. Unit values can be volatile because they are affected by 
any change in product quality or by an occasional large order. Such fluctuations reflect changes in 
customer mix or other sales conditions rather than genuine changes in prices. 

Standard version pricing 

If a standard version (without tailor-made adaptations) of a one-off product exists the price of the 
standard version can be used, if the surveyed price also reflects the changes in market conditions. 
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Percentage price change 

In this case the contact person within the reporting unit is asked to provide a percentage price change for 
a homogenous product in each month. The application of this method depends on the condition that the 
observed product is sufficiently homogeneous over time and that the price changes include the market 
conditions. 

Pricing based on working time 

� Hourly charge-out rates. The use of hourly charge-out rates gives an approximation to the trends 
of the price of the product itself. The rate covers only one specific type of constant mix of labour 
and reflects what the customer actually pays (not a list price rate). 

� Combination of sub-components and hourly charge-out rates. The appropriate price, which is 
entered into the price index, is the weighted sum of prices of sub-components and hourly charge-
out rates which are combined within the reporting unit. A specific formula agreed with the 
contact person within a reporting unit is used to calculate the price each month. 

Difficulties that arise when using hourly charge-out rates are that they exclude any price movements in 
the raw materials involved and do not reflect productivity changes over time. 

Quality adjustment 

If product specifications are replaced by new ones, quality adjustment can be used to adapt the price 
changes over time. Most of the quality adjustment methods will then try to determine how much of the 
price change is due to changes in the specification of quality and how much is due to changes in the price. 
The hedonic model is a specific quality adjustment method which allows the unique model to be valued 
from its characteristic set. The quality adjustment method is not exclusively used as a pricing method for 
one-off products, for more details on this topic see chapter on quality adjustment. 

In most cases of unique products the application of quality adjustment methods is very burdensome since 
the products change on an ongoing basis and are often of a very complex nature. 

Note: the use of hedonic models for one-off products is often not practical as hedonic models normally 
require a lot of price and product observations which are rarely available for one-off products. 

Use of international prices 

If international prices are representative for the domestic production of two countries (the country using 
the figures and the source country) and for cross-border trade flows, then this approach can be used for 
handling one-off products. Moreover it is important that the markets must be competitive, the data 
properly stratified and weighted and a suitable method applied to adjust for exchange rate movements. 
This method may be especially relevant for import transactions, not exclusively for one-off products but 
also for irregular imports. The contact between the countries concerned should remain very close in order 
to exchange experience. 

Input pricing 

As an approximation for the output price, this approach uses changes in the cost of the major direct inputs 
over time. The output price is estimated by a function, which consists of: 

� the cost of direct inputs, for example materials, major components, labour and energy; 

� the cost of indirect inputs and overheads, for example depreciation and administrative expenses; 

� productivity in combining the inputs; 

� profit margins. 

It is important that the selected inputs constitute a large proportion of all inputs and should be updated 
regularly to ensure representativeness over time. The prevailing (current) profit margins should be taken 
into account. 
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Difficulties with methods 

A substantial difficulty with the application of the methods mentioned above is to convince the contact 
persons within reporting units of the value of the pricing method; most of these methods are burdensome 
not only at the beginning of the data collection but also in subsequent months. In many cases the contact 
persons within reporting units have to specify a notional product for which a price is then derived each 
period and this can cause a considerable work load. In order to reduce this problem, a close contact 
between the statistical office’s field officers and the contact persons should be established from the 
beginning of the data collection. In certain cases (depending on the frequency of changes in market 
conditions of the unique product) it may be useful to arrange a quarterly rather than monthly reporting of 
prices. Visiting the producer can also be helpful. 

Methods applied in practice 

Since one-off products have an important impact on the output of manufacturing they should not be 
ignored when sampling. Several EU Member States, for example the Czech Republic, Germany, the 
Netherlands, Austria and the United Kingdom, currently apply methods whereby prices are collected for 
each period on a specific combination of key elements (model pricing) or where large products are 
decomposed into a series of more key elements (sub-component pricing). Several prices of unique 
products such as machinery for paper manufacturing within NACE Division 28 (manufacture of 
machinery and equipment) or turned metal parts for machinery and mechanical appliances in NACE 
Division 25 (manufacture of fabricated metal products) are surveyed using these two techniques. Model 
pricing and sub-component pricing are a very time consuming method for the reporting unit and the 
statistical office. The response burden for reporting units is very high. An alternative method which is 
sometimes used for machinery and fabricated metal products is standard version pricing (applied in the 
Czech Republic, Germany, Spain and Finland). 

The working time based method is applied in most EU Member States, for example Denmark, Finland 
and the United Kingdom, to survey the prices for industrial services (like repair and installation of 
machinery and equipment and mining support services). The price development of raw materials does not 
play an important role for some services. 

In Bulgaria, Lithuania and Austria contract pricing is often applied for wearing apparel, textiles or 
distribution and supply service of natural gas. In order to cover different customer types more than one 
contract is selected. 

If a range of one-off products is homogeneous (from one month to the next) the unit value is used in 
Bulgaria, Lithuania, the Netherlands and the United Kingdom, for example for wearing apparel, mining 
and quarrying products and printing and recording services. 

For unique products, like paper mills, big cruise ships and sporting boats, which are extremely difficult to 
specify for some countries, the method of percentage price change or input prices is used for calculating 
the price index, for example in Finland. 

A summary of pricing methods applied for one-off products in 16 European countries is shown below. 
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Pricing methods for one-off products 

NACE 

Rev. 2 

Division

Model 

pricing

Sub-

component 

pricing

Contract 

pricing

Unit 

value

Standard 

version 

pricing

Percentage 

price 

change

Working-

time based 

methods

Quality 

adjustment

Internatio-

nal prices

Input 

pricing

08 UK
09 DK DK DK, HU
10 BG, LT
13 AT AT AT DE

14 HU HU
BG, LT, 

UK
BG DE LT

15 HU HU
16 CZ CZ
17 HU
18 FI HU HU LT HU
19 NL
24 NL NL

25
NL, AT, 

SE
AT BG CZ, AT FI

26 BG, AT FI FI

27 AT AT
AT, 
CZ

28

BG, 
CZ, 
DE, 

NL, AT, 
SE, 

UK, TR

BG, DE, 
HU, AT, 

SE
NL, UK

BG, 
NL, 
AT

DE, NL, 
AT, FI

UK TR FI

29 FI AT FI
30 AT, UK UK TR FI FI, UK FI
32 AT

33
BG, 

DK, SE
DK BG

BG, DK, 
LT, HU, 
AT, FI

35 LT, AT
38 LT

Not 
activity 
specific

FR FR
CZ, FR, 
SE, TR

FR
ES, FR, 

TR
CZ, FR, SI CZ, SE

CZ, DE, 
ES, FR, 

SE
SE CZ, SE

Source: PPI task force 

An overview of examples of pricing methods that are applied for one-off products in eight EU Member 
States is shown below. 
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Examples of pricing methods for one-off products 

Model pricing Sub-component pricing Contract pricing Unit value

BG

fire station; refrigerated display 

case; installation of multiphase 

electrometers on electrical panel

hydraulic distributor; hydraulic 

cylinder

various food products (salads, 

nuts)

men’s trousers of wool; ladies’ 

dresses of synthetic fabric lining 

with short sleeves; hydraulic lift 

transporter; repair of petrol 

station instruments and 

equipment; repair of heavy 

construction machinery

DK industrial services industrial services

DE machinery machinery

NL

AT

embroidery of textiles (pieces, 

strips or motifs); test benches for 

cars; metal forging services; 

rail/tramway passenger coaches; 

illuminated signs, name-plates 

etc.; derricks; cranes; machines 

for working wire

accumulator chargers; turned 

metal parts for machinery and 

mechanical appliances; 

hydrodynamic speed variators, 

torque converters

yarn; silencers and exhaust 

pipes; parts thereof; distribution 

and supply services of natural 

gas by supra-regional gas supply 

enterprises

rubber thread and cord, textile 

covered; electric radiators, 

convection heaters and heaters 

or fires with built in fans; 

alternators; machinery or paper 

and paperboard production; parts 

of steam turbines and other 

vapour turbines

FI

bodies for motor vehicles; trailers 

and semi-trailers; binding and 

related services

big cruise ships; machinery for 

paper and paperboard 

production

SE
ammunition; machinery and 

equipment
industrial services

UK
other transport equipment; 

machinery and equipment

other transport equipment; 

machinery and equipment
mining and quarrying products

 

Standard version pricing
Percentage price 

change
Working-time based methods Input pricing

BG

Maintenance of hoist equipment 

in nuclear power station; repair of 

processing machinery; repair of 

bulldozers; repair of steam 

generators

DK industrial services

DE mach inery clothing; textiles

NL metal casting

AT

articles of iron or steel; parts for 

hydraulic turbines and water 

wheels

parts of frames and mountings 

for spectacles

other industria l goods, services 

and output in the field of 

manufacturing of machinery and 

equipment; repair and 

maintenance of professional 

television and radio transmitters

FI

bodies for motor vehicles; trailers 

and semi-trailers; irrad iation, 

medical and  electrotherapeutic 

equipment; machinery for mining , 

quarrying and construction

sailing boats

ships; air and spacecraft and 

related machinery; instruments 

and appliances fo r measuring, 

testing and navigation

paper mills; big cruise ships

SE industrial services

UK
other transport equipment; 

machinery and equipment

 

Source: PPI task force 
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Practical example for one-off products 

Manufacture of tools; use of material and labour input prices in a model, example from Statistics 
Sweden 

For price information on the production of unique products it may be preferable to measure a model price 
every month. The example below is from a unit classified to NACE Rev. 2 Class 25.73 (manufacturing of 
tools) which produces exchangeable tools for steel manufacturing. By monitoring the reported prices 
from the unit over a period of time it was obvious that they were not comparable from month to month. 
After contacting the unit it was also clear that it was impossible to select a representative to measure over 
time: each tool was unique and was not comparable with another tool. With the contact person in the 
reporting unit it was concluded that it was possible to take a part of the unit’s price setting model and use 
it as an estimate of a hypothetical but typical and representative product produced by the unit. As a 
consequence the contact person within the reporting unit provides prices for materials and labour in a 
model. 

Weight structure and price data 

The producer price of the hypothetic tool is estimated by a model using input prices. The input is divided 
into two main groups, namely materials and labour. Among these inputs are important elements for the 
production and price setting of tools. The distribution between material prices and labour prices is 
approximately one third and two thirds respectively of the total model price. 

A simplified table of this model is shown below. 

Material Price/kg Weight (kg) (constant) Price

Steel type A 75 800 60 000
Steel type B 25 200 5 000
Standard components 45 000
Hardening 5 000
Shipping 4 000

Labour Price/hour
Duration (hours) 

(constant)
 

Construction 500 150 75 000
Simulation 500 25 12 500
Preparation 500 20 10 000
Measurement 700 25 17 500
Assembly 400 200 80 000
Sum/estimated price for an average tool 314 000

 

The quantities (weight of steel and working hours), are constant over time, but the prices of the inputs 
could change from month to month. The non-steel inputs (hardening, shipping and standard components) 
are ideally constant over time for comparable tools. If they are changed this normally happens on a yearly 
basis. 

The monthly prices for the different steel qualities come from the unit’s supplier and represent the 
monthly changes of the market prices of different steel qualities. The prices of different labour inputs are 
often changed on a yearly basis. 

The prices for material and labour are summarised and this provides an estimated price for a typical tool 
from the producer. 

Conclusion 

It should be pointed out that this is not an A-method (according to the Handbook on price and volume 
measures in national accounts) but it may be considered to be the best method feasible in practice for 
these kinds of unique products. The advantages and disadvantages of the described model are listed 
below. 
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Advantages 

� Possibility to measure prices for unique products. 

� The contact person/reporting unit feels responsibility for the price report they have developed in 
the initiation process. 

� The statistical office gets information about the price setting philosophy in the specific activity. 

Disadvantages 

� Time consuming, especially in the initiating phase. 

� It can be hard to find contact persons within reporting units with knowledge and understanding 
of all the factors in price setting for the specific production. 

� It is an estimation of a real transaction. Real transactions are often set after negotiations and the 
latter are not included in the model. 

� For a PPI, prices should be measured not costs as is used in the model approach. 

� In real transactions the margins are set to a specific customer. In the model margins are not 
completely included for a specific customer. 

Recommendations 

Recommendations by IMF 

The IMF manual on PPIs recommends the following pricing methods for one-off products, if applied 
under the right circumstances. 

� Model pricing. 

� Repeat recent real sale: the contact persons within reporting units are asked to supply the price of 
a recent sale and to provide a hypothetical price for this exact same representative product for 
the subsequent months. A replacement is needed, if the order for this specific representative 
product is not repeated again after a reasonable time (for example six to eight months). 

� Standard version pricing (in the PPI manual it is called specification pricing). 

� Sub-component pricing. 

� Contract pricing. 

� Input pricing: this method is unlikely to be satisfactory over the long run, since it assumes that 
all factors remain constant. In particular, the approach does not always consider the profit 
margin and may not capture substitution toward more productive inputs. 

All pricing methods for one-off products are prone to error, where the market conditions are changing 
greatly or where the contact persons within reporting units change. The following issues need to be taken 
into account, to minimise the potential for error. 

� Contact persons within reporting units who deliver model prices should be subject to an annual 
interview. The representativeness of the model should be reviewed and the prices supplied 
should be checked to ensure that the prices reflect the market conditions. 

� In case the contact person within a reporting unit changes, the new contact person should be 
visited personally and the meaning of model pricing should be explained. The workload for 
model pricing will be imposed on the contact person. To re-price a specific model on an ongoing 
basis is a major task for the contact person (most contact persons will be reluctant to do so). 
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Recommendations by Eurostat 

In the Handbook on price and volume measures in national accounts (2001) the following pricing 
methods for unique products are specified: 

� model pricing, 

� sub-component pricing (in the Handbook on price and volume measures in national accounts 
referred to as specification pricing), 

� international prices, 

� quality adjustment methods, 

� unit value method. 

According to the relevant Commission Decision the pricing methods in the handbook can be divided into 
three groups: 

A methods: are the most appropriate methods, that approximate the ideal as closely as possible; 

B methods: are methods which can be used, if an A method cannot be applied; B methods give 
an acceptable approximation; 

C methods: are methods which shall not be used, because they could generate too great bias. 

The A/B/C classification sets out in what direction improvements can be made. The criteria for 
distinguishing between A, B and C methods are absolute criteria which means that they do not depend 
upon the present availability of data. Thus it becomes clear where the biggest problems exist in terms of 
missing data. The classification of methods can diverge from product to product. 

The general principles for large equipment according to the Handbook on price and volume measures in 
national accounts are the following. 

� Methods which are based only on model pricing or sub-component pricing, can be stated as A 
methods, in case the specified model is regularly updated and representative (this is mainly 
achieved through regular updating, but also a proper range of models across regions is required) 
as well as actual prices are used. If one of the three key criteria is not fulfilled the pricing method 
becomes a B method. However model pricing and sub-component pricing are resource-intensive 
pricing methods. 

� Methods which rely on international prices can be regarded as B methods if the prices can be 
considered representative of the country’s domestic production and cross-border trade flows. 

� Methods which are exclusively based on input prices (without consideration of profit margins) 
are C methods. The unit value method is also a C method if the prices do not rely on 
homogeneous products. 

� Methods which are using quality adjustments could be an A or B method, depending on the 
suitability of the products/activity, for example special purpose machinery or trains. 
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National accounts recommendations for major products (if the conditions are fulfilled for 
the respective pricing method): 

One-off product Recommended pricing method according  to Eurostat 

Trains Model pricing and appropriate quality adjustment method, for example option 
prices (A methods)

Special purpose machinery Model pricing and sub-component pricing (A methods);
appropriate quality adjustment method (B method)

Oil rigs
Sub-component pricing (A method, if adjustments for quality are applied to the 
components);
international prices (B method)

Ships Model pricing (A method)
Aeroplanes Model pricing and sub-component pricing (A methods)

Defence goods
Sub-component pricing (A method, if adjustments for quality are applied to the 
components);
international prices (B method)

Note: The STS Regulation does not require PPIs for the manufacture of weapons and ammunition, ships 
and boats, air and spacecraft or military fighting vehicles (among others). 

Temporarily missing price information 

Methods 

In case of temporarily missing price data the following methods can be used. 

Expert approximation 

An expert within the reporting unit is asked to give an estimate of a price which can be realistically 
achieved on the market. This method is clearly rather subjective and the results cannot be objectively 
verified. Nevertheless, if expert knowledge is available it may be a good method to estimate the missing 
price. 

Forward the last surveyed price 

Repeating the most recent available price can be appropriate if no new contract was concluded in the 
latest period or if prices relate to long term contracts. The probability that the price has remained 
unchanged in such cases is very high. 

Extrapolation using the average price development of all remaining products in the elementary 
aggregate 

The price change (between the previous month (t-1) and the month (t) for which the price quote is 
missing) of a representative product for which the latest price quote is missing can be estimated from the 
average price change of a homogenous group of similar representative products (all remaining 
representative products within an elementary aggregate). This method assumes that the other 
representative products of the same elementary aggregate show similar price developments in a 
competitive situation. The calculated price change can then be used to estimate the missing price in the 
latest period. 

Extrapolation using the price development of a single comparable representative product from a 
related reporting unit 

This approach uses the price change (between t-1 and t) of a single similar representative product from a 
related reporting unit and applies this to estimate the missing price in the latest period. 

Extrapolation using the price development of a subset of products of the elementary aggregate 

This method estimates the missing price using the average price change (between t-1 and t) of a particular 
subset of representative products within a single elementary aggregate. A special case of this method is 
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when the particular subset of representative products consists of the other representative products of the 
same reporting unit. This method can be applied when only some of the representative products of the 
elementary aggregate are homogeneous and therefore show similar price development. 

Extrapolation using the average price development on different levels 

The price change (between t-1 and t) of the representative product for which the price quote at time t is 
missing is estimated by the average price change of a higher (rather than elementary) aggregate, for 
example at the 6-digit level of a product list or classification. This approach may be appropriate when the 
representative product for which the price quote is missing is the only one within the elementary 
aggregate or has a particularly large value of sold production within the elementary aggregate. Otherwise 
the method should not be applied, since at higher levels the products are generally less homogeneous. 

Principles and methods for dealing with missing prices in the compilation of price indices are also 
outlined in ‘Price imputation and other techniques for dealing with missing observations, seasonality and 
quality change in price indices’ (Armknecht and Maitland-Smith, June 1999) and ‘Imputation and price 
indexes: theory and evidence from the international price program’ (Feenstra and Diewert, April 2001), 
which evaluate the alternatives in their studies by the ability to minimise the erratic movement in the 
price index and still incorporate all available information. This is in contrast to the goal of advanced 
statistical imputation methods (2) where the replacement variable should have a statistical distribution that 
closely approximates the distribution of the missing variable. Statistical imputation methods need a large 
scale data base for estimating the missing price data and are difficult to implement, hence these methods 
are not used in practice for the PPI (in the countries participating in the PPI task force). 

Methods applied in practice 

Generally, countries face the issue of missing prices each month. The application of the appropriate 
imputation method depends on the price development over recent periods. For products with 
homogeneous price-determining characteristics in an elementary aggregate (for example iron, other 
metals, petroleum) and for representative products with volatile prices (for example oil and gas) countries 
generally apply an extrapolation using the average price development of all remaining representative 
products in the elementary aggregate. If the price changes within the elementary aggregate of the missing 
price quite are dynamic the imputation is based on the price developments of a similar representative 
product of the same (or a similar) reporting unit or on an extrapolation using the price development of a 
subset of comparable representative products of similar reporting units. 

Forwarding the last surveyed price is often used in European countries for products whose prices usually 
remain unchanged for several months (for example machinery or seasonal products like wearing apparel 
in case of summer or winter collections when prices are not available for a few months). This method 
may also be used in case of the liquidation of a reporting unit if there is no appropriate replacement 
representative product or no similar representative products within the elementary aggregate which could 
be used to apply the extrapolation using average price development of the remaining representative 
products. 

If the contact persons within reporting units have excellent knowledge of market conditions of the 
missing price some countries, for example Bulgaria and Lithuania, apply the method of expert 
approximation for temporarily missing price data. 

Extrapolation using the average price development at a higher aggregation level is sometimes used in 
Spain and Lithuania if the missing price concerns a representative product that is the only one in the 
elementary aggregate or if the missing price is for a representative product with a large share of 
production value in the elementary aggregate. 

An overview of the frequency of application of various methods for treating temporarily missing price 
information is presented below for a selection of countries. 

                                                           
(2) See Little and Rubin; Data editing with artificial neural networks (Braten, Arne, December 1997); 
Traditional and new methods for imputation (Laaksonen, Seppo, December 2002). 
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Application of methods for temporarily missing price information 

Expert 
approximation

Forward last 
surveyed price

Extrapolation 
using all 

remaining 
representative 
products in the 

elementary 
aggregate

Extrapolation 
using a single 
representative 
product from a 

related producer

Extrapolation 
using a subset 

of  
representative 
products in the 

elementary 
aggregate

Average price 
development at 
a higher level

BG sometimes sometimes often often rarely rarely
CZ rarely often sometimes sometimes often often
DK often often

DE rarely often often
sometimes
(domestic)

rarely

ES rarely sometimes often sometimes
FR sometimes often rarely
LT sometimes often often sometimes
HU often
NL sometimes often often sometimes
AT rarely sometimes often
SI rarely sometimes sometimes
FI often often rarely rarely rarely
SE rarely often sometimes often rarely rarely
UK rarely often
TR rarely sometimes often often

 

Source: PPI task force 

Example for temporarily missing price information 

An example for extrapolation using the average price development of all remaining representative 
products in the elementary aggregate is provided below. 

Example calculation for a temporarily missing price 

Price 
change 

between t-
1 and t (%)

Price
(t)

Price 
relative / 
index (t)

RepProd 1 40.0 50.0 53.5 125.0 133.8 7.0 53.5 133.8
RepProd 2 55.0 70.0 71.5 127.3 130.0 2.1 71.5 130.0
RepProd 3 67.0 80.0 ? 119.4 ? 2.9 82.3 122.8
RepProd 4 65.0 87.0 90.0 133.8 138.5 3.4 90.0 138.5
RepProd 5 87.0 100.0 100.0 114.9 114.9 0.0 100.0 114.9
RepProd 6 82.0 95.0 97.0 115.9 118.3 2.1 97.0 118.3

123.2 126.8 2.9

122.5 2.9 126.1

Including imputed data

Subset which includes all representative products of 
the elementary aggregate except number 3 (=S )

Elementary aggregate (=EA )

Represent-
ative 

product i of 
the 

elementary 
aggregate

Reference 
price for 

year
t0=100

Price 
(t-1)

Price
(t)

Price 
relative / 

index
(t-1)

Price 
relative / 

index
(t)

 

The first stage is to calculate the average price change of all remaining (therefore available) 
representative products in the elementary aggregate between t-1 and t. This is done by compiling an index 
(using geometric mean) for the subset of all representative products within the elementary aggregate apart 
from the missing one for both periods (t-1 and t) and then calculating the change in this index. 
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where: 

S = subset of representative products of the elementary aggregate (EA) other than the product with a 
missing price, 
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The second stage is to estimate the missing price (for the representative product 3) in period t: 
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3RepProd  = price of representative product 3 in period t-1 

 

The final stage is to perform the regular index calculation for the elementary aggregate in period t, using 
price relatives based on observed and estimated prices: the index calculation is done as a geometric 
average of the price relatives of the individual representative products. 
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where: 

)(tl
iRepProd  = price index (relative) of product i in period t 

Recommendations 

The IMF recommendations for temporarily missing prices are: 

� Omit the product for which the price is missing: like is compared with like, but this approach 
reduces the sample. Omitting an observation from the calculation of an elementary index 
changes the implicit weights attached to the other prices in the aggregate. 

� Carry forward the last observed price: this method is acceptable only for a very restricted 
number of periods and should be avoided whenever this is possible. This method is simple to 
apply but if the representative product remains without a new observed price for some periods 
the resulting index tends to zero change. In addition, there is a compensating step-change in the 
index when the price of the missing product is available again. In general, carry forward the last 
surveyed price is not an adequate method for temporarily missing price information unless there 
are reasons to believe that the price remained unchanged. 

� Impute the missing price by the average price change for the representative products that are 
available in the elementary aggregate: This method can be used, if the prices of representative 
products in the elementary aggregate can be expected to move in the same direction. The 
imputation is numerically equivalent to omitting the representative product with missing price 
information for the immediate period. 
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� Impute the missing price by the price change for a particular comparable representative product 
from a similar reporting unit: depending on the homogeneity of the elementary aggregate, it may 
be preferable to use only a subset of representative products from the elementary aggregate or a 
single comparable product from a similar type of reporting unit to estimate the missing price 
information. 

Reference documents 

Price imputation and other techniques for dealing with missing observations, seasonality and quality 
change in price indices. Armknecht, Paul A. and Maitland-Smith, Fenella, June 1999. 

Data editing with artificial neural networks. Braten, Arne, December 1997. 

Imputation and price indexes: theory and evidence from the international price program. Feenstra, Robert 
C. and Diewert, W. Erwin, April 2001. 

Traditional and new methods for imputation. Journal of statistics in transition. Laaksonen, Seppo, 
December 2002. 

Pricing large equipment, a study for producer price indices. Zandkarimi, Nadia, 2005. 
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Chapter 5 Pricing industrial services 

Introduction 

The compilation of price indices should be based on clearly specified, representative products whose 
prices are followed over time with due attention to quality change. The effectiveness of pricing to 
constant quality depends on the extent to which all the price-determining characteristics of the 
representative product (and more broadly the transaction) can be identified and specified and then 
monitored over time. In the case of industrial services, it is more difficult to follow the above mentioned 
criteria for price collection for the following reasons. 

� Services are often unique as they are typically produced and delivered in contact with the 
customer - there is a more frequent occurrence of unique products for services than for goods. A 
unique service is one that is only provided once to the specifications of an individual customer 
and prices cannot be observed monthly. 

� The identification of relevant characteristics for services is more complex than for goods. 

� Controlling for quality changes is more difficult for services than for goods. 

The PPI survey covers mining and quarrying, manufacturing, electricity, gas, steam and air conditioning 
supply and water supply. According to NACE Rev. 2 a major part of industrial services are concentrated 
in ‘repair and installation of machinery and equipment’ (Division 33) while another services-producing 
activity is ‘printing and reproduction of recorded media’ (Division 18). More broadly, industrial services 
can be summarised in the following four categories. 

Repair and maintenance 

Repair and maintenance includes repair of fabricated metal products, repair and maintenance services of 
machinery, engines, turbines, vehicle and cycle engines, lifting and handling equipment, electronic, 
optical and electronic equipment, ships, boats, aircraft, railway and tramway locomotives and rolling 
stock and so on. According to NACE Rev. 2 these services are classified in ‘repair of fabricated metal 
products, machinery and equipment’ (Group 33.1). 

Assembly and installation 

Assembly and installation includes installation services of steam generators, office machinery, engines, 
turbines, pumps, compressors, lifting and handling equipment, non-domestic cooling and ventilation 
equipment, special purpose machinery, professional electronic equipment, electric motors, generators and 
transformers and so on. According to NACE Rev. 2 these services are classified in ‘installation of 
industrial machinery and equipment’ (Group 33.2). 

Contract processing (outsourcing) 

Contract processing is used in cases in which a unit (the principal) contracts another unit (the contractor) 
to carry out parts of a production process or even the full production process. The principal does not 
physically transform the goods but often owns the physical inputs to the transformation process, the 
copyright to the design of the goods, bears the commercial responsibility and risk for the goods produced 
and exerts significant control over the production process. The contractors do not own nor sell the 
produced products, but sell their service and receive payments for that (effectively covering the 
processing costs and their profit margin). 

According to NACE Rev. 2 a principal that owns the material inputs and has economic ownership of the 
production, as well as a contractor that actually carries out the manufacturing process and provides 
manufacturing services are both classified to manufacturing (Section C). Therefore, their turnover is 
included in the turnover of the relevant manufacturing activity and these units (principals and contractors) 
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should be covered by the scope of the PPI and might be included in the PPI surveys – principals would be 
surveyed concerning the price of the goods and contractors for the price of the manufacturing service. 

Other industrial services 

Other industrial services include printing services and services related to printing, reproduction services 
of recorded media of sound recording, video recording, reproduction services of software, casting of 
metals, forging of metals and treatment of metals. 

Methods 

Because services are often unique, for example they are often performed once for a particular customer 
and then never again, the standard price measurement methods cannot be used very often. Decisions on 
pricing methods depend on particular circumstances, and different price measurement methods are used. 

An important part of the work is to visit the reporting unit in order to identify the services. It involves 
identifying those service characteristics that are price-relevant and distinguishing between apparently 
similar services. During the visit an understanding needs to be reached concerning the services provided, 
how the service can be measured, what the price-determining characteristics are and what contracts are 
signed. 

The different price measurement methods are described below: 

Direct use of prices of non-unique, repeated servic es 

Transaction prices 

This method concerns the standard case of well-specified, repeated services. Two conditions are 
characteristic of a transaction price: 

� the service must be relatively homogeneous and sold regularly to different customers; 

� the price must be the actual sales price. 

In this method, producers are asked to select some of their services that are representative of their total 
output. The prices of these services are followed over time, as well as all price-determining characteristics 
in order to control for quality changes. Sometimes list prices are used, which relate to standard price lists 
established by a reporting unit for the services they sell. The list prices should only be used if there are 
good reasons to believe that they reflect the development of real transaction prices. This is not the case 
when discounts vary over time in response to changing market conditions. 

Contract pricing 

Contract pricing is used if there are long-term contracts for repeated services in many survey periods. The 
conditions are characteristic of a contract price are: 

� there must be a long term contract for a regular service for one and the same customer; 

� the price must be the real sales price. 

Application of this method requires a particular pricing mechanism, namely that the producer and the 
client establish one contract that covers the repeated delivery of the service during a long period, either a 
predefined period (for instance one year) or an open ended period. For this pricing method it is necessary 
that the contract lasts a sufficiently long period and that the provision of the service is repeated at least 
once per survey period. In this pricing method, the major price movements occur when the contract 
expires and is replaced by a new one – when contracts are reviewed (usually once a year) prices are 
changed or quality adjustments made. 

It is necessary to analyse the contract and to take into account all details which concern prices. Contract 
types are grouped into two broad categories: fixed price or cost reimbursement. 
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Fixed-price contracts 

Fixed-price types of contracts provide for a firm price, or, in appropriate cases, an adjustable price. Fixed-
price contracts providing for an adjustable price may include a ceiling price, a target price (including 
target cost), or both. Usually the ceiling price or target price is subject to adjustment under predetermined 
circumstances. 

Cost-reimbursement contracts 

Cost-reimbursement type of contracts provide for payment of allowable incurred costs, to the extent 
prescribed in the contract. The contracts establish an estimate of total cost for the purpose of making 
funds available and establishing a ceiling that the contractor may not exceed (except at own risk) without 
the approval of the principal. 

Other contracts 

There are also time-and-materials and labour-hour contracts where the payments include the materials 
(including components) and labour or only the labour costs. 

Difficulties 

One problem experienced is that sometimes services are provided on the base of long-term contracts with 
pre-payments rather than payments on an ongoing basis. Services are provided continuously and prices 
should be allocated to the whole period but because of the pre-payments and the long-term contract there 
is no possibility to say whether the price for the delivery of the service is the same throughout the period 
or whether it varies. 

Unit value 

In this method, the first stage is to try to identify homogeneous services. A broadly defined service may 
be divided into more detailed services for which more precise specifications can be produced. In practice, 
the homogeneity requirement may not be fully met. If the specification of the services is too detailed it 
becomes impossible for the reporting units to find similar services every month. Nevertheless, unit values 
may provide the best option, even for complex services. 

Services might change over time and the homogeneity lost. Changes in the composition of different 
services can lead to changes in the unit value index that are wrongly interpreted as price changes. Thus, 
the division into detailed services needs to be checked frequently and updated if necessary to avoid an 
index bias. 

Model pricing 

In this method, a reasonably typical service (or services) is selected and fully specified in terms of all the 
price-determining characteristics. The reporting unit is then asked each month to re-quote, on a 
competitive basis, for that particular service, even though there may not be an actual order for it. The 
service need not have been performed at the time when data is collected - it is sufficient for the reporting 
unit to be able to make an estimate of the price. 

When estimating a price, the following factors should be considered: 

� labour costs (staff by skill/experience level and number of hours)�; 

� overhead costs; 

� gross profit margin (the representative margin that would apply in the current competitive 
climate). 

The hardest aspect is to ensure that a realistic profit margin is included in the total price reflecting the 
current market conditions. If competition is strong, then the profit margins that can be attained may be 
small. On the other hand, if there is strong customer demand, it may be possible to increase profit 
margins. 
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In calculating the price that should be reported to the statistical office reporting units should try to avoid 
considering the exercise as purely academic or statistical. Rather, they should treat the statistical office as 
though it was a real customer putting in an actual order each month. In this way, reporting units should 
follow their normal costing and pricing practices and reflect price changes attributable not only to 
changes in costs of materials, labour and overheads (such as rent and energy costs), but also to profit 
margin variations that reflect prevailing market conditions. 

It should be borne in mind that the objective of model pricing is to obtain an indicator of short-term price 
changes prevailing in the market. It is not necessary to require precise figures for the price level of a 
highly complex commercial contract which may take hours for the reporting unit to calculate and check. 
Thus, it may be acceptable to simplify the model somewhat provided it remains sufficiently precise to 
ensure consistency of pricing over time. 

The problem with this method is that it is very difficult and time consuming, both for the reporting unit 
and for the statistical office. Another problem is that some uncertainty arises in the price indices because 
of the subjective nature of the pricing method. 

Pricing based on working time 

Pricing based on working time differs from other pricing methods in the sense that the price of the service 
finally provided is not identified but prices of time spent in service provision are used instead. Services 
are assumed to correspond directly or predominantly to different types of chargeable hours, actually 
worked for a client. 

Pricing based on working time is applied for services where hourly rates are typically used as a pricing 
mechanism. The resulting measure in this method is the price development of working time spent in 
service provision rather than the price development of the service itself. 

The target measure is directly the price of chargeable working time. Thus, the method is in principle 
straightforward. Availability of price data varies, however, in practice and therefore the method has 
several variants. 

Hourly charge-out rates 

The hourly charge-out rate method represents the simplest case where transaction prices are available by 
labour categories. Reporting units provide average hourly rates charged subdivided by type of labour that 
can be taken directly from ongoing projects or newly concluded contracts, or – more subjectively – they 
can reflect the reporting unit’s estimate of the general market situation. The overall price change is a 
weighted average of changes of charged hourly rates in different labour categories. 

Hourly list rates 

Transaction prices of working hours are not always available. However, many producers compile a list of 
hourly rates for different staff levels; some producers may have individual rates per person that are 
typically drawn up once per year. If these hourly list rates serve as a reference rather than as the charging 
rates actually transacted adjustments based on the difference between attained (real) and implied (list) 
income should be made. 

Wage rates 

Sometimes no charge-out rate data are available because the invoicing is based on a system other than the 
direct use of hourly rates. Instead, data on hourly wage rates might be used as a starting point in these 
cases. Reporting units are asked to provide data on wages for a number of types of professionals and 
additionally the number of hours worked for clients by each type. 
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Productivity issues with working time 

The problem in the methods based on working time is that no change in productivity is reflected in the 
price measures. Productivity improvements should be measured and integrated in the price changes. The 
pricing method where pricing is based on working time has, in principle, a potential productivity bias, but 
in some cases such time based methods may be the only solution. 

Methods applied in practice 

Price surveys are based on NACE Rev. 2 (generally since 2009) and the most important part of industrial 
services are concentrated in NACE Rev. 2 Division 33. The table below shows the percentage share of 
this division within total industry, based on turnover. 

Percentage share (weights) of NACE Division 33 (repair and installation of machinery 
and equipment) in total industry, 2005 

EU-27 EA-17 EU-27 EA-17
Repair and installation of machinery and equipment 2.2 2.1 2.4 1.9

Domestic turnover Non-domestic turnover

Several countries participating in the PPI task force provided information on the main areas where they 
include industrial services for the PPI and an indication of the importance of these services – the 
information is summarised in the table below. 
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A summary of the countries answers on prices of industrial services 

Relevant 
NACE Rev. 2 activities

Share of manufacturing 
turnover (%)

Repair and maintenance
BG Group 33.1 1.86
CZ 2
DK 2.14
LT 2.11
HU 0.3
NL < 1
AT 1.03
PL ? 1.3
FI  ? 0.8
SE 2.1
Assembly and installation
BG Group 33.2 0.16
CZ 1.4
DK 0.23
LT 0.05
HU 0.26
NL < 1
AT 0.86
PL ? 0.4
FI ? 0.5
SE 0.7
Contract processing
BG Division 14, Group 15.2
LT Divisions 12 and 14
AT Group 13.3
FI Division 24, Group 29.1
SE Classes 17.11(2), 24.44, 25.61, 33.12 and 33.13
Other
BG Division 18 0.81
DK Division 09 0.09
FR Division 18
LT Divisions 18 and 38 and Class 35.12 1.46
AT Division 18 2.01

SE
Classes and Groups 10.85, 18.11, 18.12(2),  22.11, 
24.51, 24.53, 25.5, 25.61, 25.62, 33.2, 38.1 and 38.2

4.1

It is difficult to calculate 
contract processing share in 
manufacturing turnover due to 
the mixed production in 
different contracts.

 

Recommendations 

The IMF manual on PPIs, the IMF manual on export and import price indices as well as the Eurostat STS 
methodological manual do not provide any specific recommendations on the treatment of prices of 
industrial services. In the IMF manual on PPIs it is stated that the rules for the price survey are equally 
valid for goods and for services: ‘The general purpose of an index of producer prices is to measure 
changes in the prices of goods and services produced by businesses’ or ‘The purpose of an index number 
may be explained by comparing the values of producer’s revenues from the production of goods and 
services in two time periods’. 
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Chapter 6 Transfer prices 

Introduction 

Transfer prices refer to artificially high or low prices on transactions between related legal units (for 
example, companies) which are different from the normal market prices for similar products: normal 
market prices are sometimes called arms’ length prices. Transfer prices are generally applied by 
international enterprise groups to redistribute profits to their affiliates in countries where they will be least 
taxed. 

Methods 

The treatment of transfer prices in PPI should be seen in the broader context of their treatment in other, 
related economic statistics. 

Other economic statistics 

In external trade statistics there has a long standing recommendation that where prices reported to 
customs are obviously not normal market prices they should be replaced by market prices. However, it is 
not clear how often this replacement is made in practice. 

In the methodology for structural business statistics transfer pricing is not explicitly mentioned, but the 
SBS data is extensively based on accounting data so would usually register the price recorded in the 
company accounts, which is likely to be the price actually paid. Recently the question arose too for the 
inward FATS data, more particularly regarding the inclusion of intra-group trade in total turnover. 
Eurostat’s view is that it should be included, even though it might not correspond to the real value of the 
goods or services. The flows have to be taken into account and it would be virtually impossible to correct 
these flows to their real values. 

In national accounts which are an integrated system, adjusting the value of any goods and services 
transaction involves repercussions for the other party to the transaction as well as in the financial account 
and possibly the income account. SNA 2008 recognises that in practice this is rarely possible. 

An EU task force on the measurement of gross national income concluded that in general users could 
benefit more from a separate identification of intra-group imports and exports of goods and services 
(which may be affected by transfer pricing) than from intensified efforts to make imputations of market 
prices. It might be difficult to compile data on intra-group imports and exports of goods and services in 
practice, but the availability of such data could be useful for analytical purposes. 

Transfer prices in PPI 

In existing documents on the PPI there are few clear references to the treatment of transfer prices. The 
STS Commission Regulation on definitions (1503/2006) explicitly states for the import price index: 
"Intra-company transfers should be taken into account as long as these transfers are based on prices which 
are market based or market influenced or if market prices are insignificant". However for the output 
prices variable (PPI) there is no such statement; this seems inconsistent and may well be due to the PPI 
definition having been drafted many years earlier and not having been (sufficiently) updated. 

It should be remembered that the PPIs serves two main purposes – as indicators of price change and 
deflators of current price values. As indicators of price change, indicators with and without the artificial 
transfer prices would both be interesting: this is acknowledged in the IMF manual on PPIs (see the extract 
below). 
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As deflators, the PPI should reflect transfer prices in the same way as output data (for example turnover 
or production value) does so that the volumes are correctly estimated. It may be assumed that the extent 
of transfer pricing between resident enterprises would be small, therefore the transfer prices would affect 
mostly the non-domestic PPI and non-domestic output measures. As such, the issue centres on how 
export (and import) prices are recorded. 

Recommendations 

PPI task force recommendations 

The PPI task force recommends the inclusion of transfer prices in the PPI. 

Excerpt from the IMF manual on PPIs 

‘B.4. Intracompany transfer prices 

3.34 Intracompany transfer prices are of increasing importance as globalisation progresses, as discussed 
in Section A.5. Intracompany transfer prices are defined as the value assigned on a per unit or per 
shipment basis to goods shipped from one establishment of an enterprise to another. Ownership of the 
good does not change hands, so the value assigned to the shipment is not a market price. Where there is a 
vertically integrated enterprise, these shipments cross industry lines and account for revenue within that 
product line. Therefore, they are reflective of output-generating activity in the domestic economy. 

3.35 One of the primary goals of the PPI is to help determine the magnitude and direction of price 
movement on both a macro- and microeconomic level. Price movements at earlier stages of processing or 
within intermediate demand are often of the greatest interest to policymakers concerned with price 
inflation. For such a use, any index containing nonmarket prices not paralleling market price movement is 
of dubious value. Intracompany transfer prices may well distort price analysis of market trends in the 
domestic economy. 

3.36 It is generally recognized that the statistical agency must research the basis for setting intracompany 
transfer prices to determine how closely they proxy market prices. Often, vertically integrated companies 
establish separate profit maximizing centres (PMCs) and allow the use of market measures to determine 
the performance of each unit. In such instances, intracompany transfer prices generally meet the test as 
good market price proxies. 

3.37 Where tax considerations are important in price setting, intracompany transfer prices are generally 
poor proxies. Internationally traded goods might have valuations set to minimize import tariffs and 
corporate taxes. The statistical agency may decide to exclude such intracompany transfer prices from the 
index when they are judged to be accounting entries with no relation to market prices or values sensitive 
to taxation. On the other hand, to the extent that such activity is a significant portion of an industry’s 
output, it is important to get the best proxy prices available because they will be needed to derive the 
industry PPI for use as a deflator in compiling GDP. In the case of exported goods, these may be the only 
prices available, and they will reflect the actual export values.’ 
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Chapter 7 Quality change 

Introduction 

The producer price index is intended to reflect pure price change over time and to do so by measuring 
prices for a constant quality. It is not a simple objective to achieve because the characteristics of products 
being sold in the market place and the conditions of their sale change over time. If there has been a 
change in either the representative product’s specification or the sales conditions, the resulting observed 
price change (the price difference between the transactions before and after the change) may include a 
combination of a pure price change and a change in quality. It is essential that a change in the quality of 
the product should not lead to a change in the index since the index should only reflect the pure price 
change. As a price index must reflect pure price change, adjustments must be made for changes in the 
characteristics (or changes in quality) or sales conditions of individual goods and services. These 
adjustments are called quality adjustments. 

The reported or observed price change (∆p) can be sub-divided into two elements, that is a real (pure) 
price change (∆pp) and a quality change (∆pq), and can be portrayed by the following formula. 

∆p = ∆pp + ∆pq 

Where 

∆p = observed/reported price change between two periods 

∆pp = real price change between two periods with comparable price-determining characteristics 

∆pq = apparent price change caused by a quality change between two periods 

The IMF manual on PPIs (paragraphs 1.213 – 1.216) notes that for the ‘purposes of the PPI output indices 
(and output indices in general), a quality change must be evaluated from the producer’s perspective with 
regard to the revenue received. The evaluation of the quality change is essentially an estimate of the per-
unit change in revenue that a producer will receive for the new characteristics possessed by the new 
quality using the same production technology. This amount is not a price change because it represents the 
monetary value of the change in the value of production that is involved to produce the new quality. The 
value can either be estimated on the basis of the value to the user of the new quality, or the production 
costs from the producer’. 

In the earlier chapter on price-determining characteristics it was already noted that, when selecting the 
representative products that will be observed, the products should be produced continuously over time to 
the same level of quality, as well as having a high degree of representativeness. The aim therefore is to 
identify products for which, where possible, no changes to the product specifications are anticipated in 
the future. 

In reality, markets are dynamic and continuously undergo structural changes for a variety of reasons. 
Products change or disappear from the market and completely new products are introduced. Selling 
conditions change and there are changes in the population of enterprises (such as insolvencies, start-ups, 
mergers and demergers) which may lead to different products entering the market. 

These continuous quality changes must be identified and taken into account when calculating the index. 
Reporting units must note changes in the product specifications or sales conditions when reporting prices. 
Equally, when substantial price changes are observed, the reasons for the change should be investigated 
with the reporting units. Depending on the nature of the change, various procedures and possibilities to 
adjust for the quality change can be applied. 

Within the statistical office a decision should be taken, case by case, which quality adjustment procedure 
to implement. The objective for the staff of the statistical office is to determine the pure price change 
(∆pp) between the old and new representative products. 



 

 

7 Quality change 

95Handbook on industrial producer price indices (PPI) 

Methods 

Overview of possible quality adjustment procedures 

Generally, when a quality adjustment is made it is applied to either the previous month’s price or the base 
period’s price for the new product representative, as will be demonstrated later. The estimated previous 
month’s price is generally not necessarily observed directly, but represents the price which the new 
product representative would have achieved in the previous period. When comparing this estimated price 
of the new product representative with the observed price of the old product representative, the difference 
between the two can be regarded as the value of the different characteristics. A new estimated base price 
can also be calculated using the assumption that between the base period and the previous period the new 
product representative had undergone the same price changes as the old product representative. 

The comparable previous month’s price can be calculated in various ways, depending on the quality 
correction method used. The most common methods are described below: which of these are appropriate 
in each individual case depends largely on the additional information available and assumptions about the 
quality change. Furthermore, the market conditions exert a major influence on the choice of quality 
adjustment method. If a new product is launched as a replacement for one which has been removed from 
the market the observed price change is, in most cases, a combination of quality change and pure price 
change. 

Procedures if the old and new representative products exist in the market at the same time: 

� unadjusted price comparison (or direct price comparison or comparable replacement), 

� chaining (or link-to-show-no-price-change), 

� overlap pricing, 

� option prices. 

Procedures if the new and old representative products do not exist in the market at the same time: 

� expert estimation, 

� matched model approach, 

� hedonic approach. 

Procedures of quality adjustment 

Unadjusted price comparison 

This method is also known as direct price comparison or comparable replacement. 

This procedure assumes that there is no quality change between the old product representative and its 
replacement, the new product representative. This procedure allocates the entire observed price change to 
pure price change (∆p = ∆pp) by presuming that no quality change has occurred (∆pq=0). The new 
product representative is treated as a complete replacement of the old product representative and the 
calculation of the price index is performed without adjustment. 
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Example of unadjusted price comparison 

 
Date of observation 

t – 2 t – 1  t t + 1 

Product m (old) 10 10 ∆pq = 0 — — 

Product m (new) - (10)  11 12 

   ∆pp  = 1  

Index 110.0 110.0  121.0 132.0 

The calculation for the product representative m is the following: 1
)()(

−−=∆ t
oldm

t
newmp PPp  

Where: 

∆pp = pure price change 

t
)new(mP

= price of new product representative in the current month 

1t
)old(mP − = price of old product representative in the previous month 

This method is applicable if there is: 

� negligible difference in quality; 

� no additional information available. 

When using this method the observed price difference between the old and new representative products is 
due to pure price change, not quality change. 

A direct price comparison is appropriate if the comparable previous month’s price cannot be directly 
ascertained and if the new product representative differs only in ways which have no influence, or only a 
very slight influence, on the product quality. 

One example of this may be clothing where an item is manufactured for a new season with the same 
quality as was produced for the representative product of the previous season, but where that 
representative is no longer available. 

However, caution needs to be taken with any automatic use of this method as it will miss any 
development of products in the marketplace. Especially in case of technical development this method 
would not be an appropriate choice. 

Chaining 

This method is also known as link-to-show-no-price-change. 

In chaining it is presumed that the difference between the prices of the old product representative and the 
new one is caused exclusively by a change in the product quality. The entire price difference between two 
periods is assigned to a quality change (∆pq) and as a consequence there is no pure price change. This 
quality change ∆pq must not have an impact on the producer price index and therefore ∆pp is defined as 0. 
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Example of chaining 

 
Date of observation 

t – 2 t - 1  t t + 1 

Product m (old) 10 10 
∆pq = 30 

— — 

Product m (new) - (40) 40 50 

   ∆pp  = 0  

Index 110.0 110.0  110.0 137.5 

This method is only applicable if: 

� the quality differs by a large amount; and 

� no alternative information is available to apply another quality correction procedure. 

When using this method: the whole price difference between the old and new representative products is 
due to quality, and there is no pure price change. 

The method of chaining should only be used if there is a considerable quality difference between the old 
and new representative products, and no additional information is available for the application of another 
quality correction procedure. Applying the chaining quality adjustment procedure will bias the index to 
show no price change over time (in other words a downwards bias when prices are increasing and an 
upwards bias when prices are falling). 

Overlap pricing 

In the method of overlap pricing, the old and new representative products overlap in the market, meaning 
that there is a price for both representative products in a period. As such, the price difference observed in 
the market can be assumed to be the quality difference. A comparable previous month’s price can 
therefore be directly observed. 

The advantage of this method lies in the fact that the price difference can be subdivided by simple 
calculation into the elements of the quality change and pure price change. An attempt should therefore 
always be made to overlap the price reports in the event of a change in the quality. Frequently this may 
require further contact with the reporting unit as generally only the current price for the representative 
product being observed is reported. 



 

 

7 Quality change 

98Handbook on industrial producer price indices (PPI) 

Example of overlap pricing 

 
Date of observation 

t – 2 t – 1 t t + 1 

Product m (old) 10 10 
∆pq = 9 

— — 

Product m (new) 18 19 20 21 

        ∆pp = 1  

Index 110.0 110.0 (110.0) 115.8 121.6 

The calculation of ∆pp for the product representative m is the following: 1t
)new(m

t
)new(mp PPp −−=∆  

∆pp= real price change 

t
)new(mP

= price of new product representative in the current month 

1t
)new(mP − = price of new product representative in the previous month 

The calculation of ∆pq is the following: 1t
)old(m

1t
)new(mq PPp −− −=∆  

∆pq= quality change between old and new representative products 

1t
)new(mP − = price of new product representative in the previous month 

1t
)old(mP − = price of old product representative in the previous month 

One aspect of this method that should be considered is the position in the product life-cycle of the two 
representative products. It is common for producers to operate a special price policy when introducing or 
removing a product and so the price mechanisms of representative products that replace one another are 
not identical. If the reporting unit is not involved in determining the best time to change from the old 
product representative to the new one this issue may not be appropriately taken into account when using 
the overlap pricing method. If this issue is neglected, then there is a risk that too little or too much of the 
observed price change in the overlapping period may be attributed to differences in quality. If for instance 
the old product representative has a particularly low price in period t-1 (in order to run-down stocks on 
introduction of the new product representative), ∆pq will be valued too high, and hence the pure price 
change ∆pp between t-1 and t will be valued too low. In contrast, if there is a special price campaign 
accompanying the introduction of the new product representative, the quality change ∆pq is valued too 
low and so a higher pure price change is recorded between period t-1 and period t. Ideally, the transition 
from the old product representative to the new one should take place at a time when both products are in a 
stable market position. As mentioned above, in order to achieve this it is normally necessary to involve 
the reporting unit in the decision-making process. 

This method is applicable if: 

� the old and new representative products are available in an overlapping period of time. 

This method should not be used to replace a product representative sold at a ‘clearance’ price with a new 
product representative at full price. 
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When using this method: the observed price difference between representative products available in the 
market at the same time is accepted as the quality difference. Pure price change is measured by the price 
change of the representative products in each period. 

Option prices 

The use of option prices is contingent on the possibility to describe precisely the quality of the 
characteristics that change between the old and new representative products. The price of these changed 
characteristics need to be valued. In the event that the new product representative includes additional 
equipment items, these items are individually valued with their corresponding prices, which in turn are 
used to calculate the amount of quality difference between the old and new representative products in 
period t-1. For the new product representative, the previous month’s price can be estimated with product 
characteristics that are qualitatively-comparable in both periods (t-1 and t); this can then be directly 
compared with the observed price in period t of the new product representative and thus provides a 
measure of the pure price change. 

Example for option prices 

 
Date of observation 

t – 2 t - 1  t t + 1 

Product m (old) 10 10 ∆pq = 20 - - 

Product m (new) - (30)  40 50 

   ∆pp = 10   

Index 110.0 110.0  146.7 183.3 

This method is applicable if: 

� the old and new representative products differ in terms of definable characteristics for which 
prices can be observed, for example if a new product representative is available that is the same 
as the old product representative but with additional equipment. 

The consequence of using this method is that the value of additional equipment is measured as a quality 
change, while the rest of the observed change is attributed to a price change. 

In practice, the option price method is applied particularly for technical products, for example for quality 
adjustment of motor vehicles. In motor vehicle manufacturing, a model is frequently updated through the 
introduction of a replacement model which may have additional features or functions as standard which 
must be valued separately in order to make the necessary quality adjustment; examples are the addition of 
side airbags or ABS braking as standard. These additions to the standard equipment of the replacement 
model must be assigned a price, either by adding a fixed amount (linear change) or by multiplication 
(percentage change). The value of the addition is different depending on whether it is from the producer’s 
or consumer’s point of view, though often it is given its market value due to the difficulty to measure the 
actual per-unit cost of the quality change. 

A difficulty for the option prices method is to assign a value to the additional characteristics. In the case 
of motor vehicle manufacturing, for instance, it may be possible to value equipment that was offered as 
an optional extra for the original model. If this is done then it is assumed that the additional price is the 
same regardless of whether the equipment constitutes standard equipment or an optional extra. In this 
context it should be noted that the standard installation of equipment may cause the average cost (per item 
of the equipment) to fall, so that the cost of the equipment as standard cannot be compared with the cost 
as an optional extra. For this reason it is common for only a part of the additional cost (50 % in many 
cases) to be assigned as a change in quality. 
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The use of this method requires a great degree of technical understanding on the part of the staff in the 
statistical office and intensive contact with the reporting units is indispensable. 

Expert estimation 

A further possibility of quality adjustment can take place with the aid of expert assessments. The basis for 
this procedure is formed by the subjective assessment and evaluation of price changes by an expert or 
group of experts which can subdivide the difference in the observed prices of the old and new 
representative products into a quality component and a pure price component. This is contingent on the 
persons concerned having both market and product knowledge in order to be able to determine the pure 
price change. 

With this method, the adjustment of the price is completely dependent on the qualifications, experience 
and judgement of a person or group of persons, often within the reporting unit. For this reason, it is 
recommended that the procedure should only be used in narrowly delimitated situations. Experts from 
reporting units generally attribute a price increase in their own products to improved quality 
characteristics. Above all, it is important that the market segment concerned is normally not subject to 
surprising fluctuations which these experts are unable to take into account. This method is contingent on 
the staff in the statistical office being able to understand the assessments of the experts. Because of the 
great degree of subjectivity and dependence on particular experts this method should only be used if no 
other possibilities exist to calculate the pure price change. 

Example of expert estimation 

 
Date of observation 

t – 2 t – 1  t t + 1 

Product m (old) 10 10 ∆pq = 30 - - 

Product m (new) - (40)  40 50 

   ∆pp  = 0  

Index 110.0 110.0  110.0 137.5 

This method is applicable if: 

� an expert with market and product knowledge is available; 

� no other procedure is applicable. 

This method relies on a subjective assessment of how much of the observed price change is due to quality 
change. 

Matched model - approach 

If the old product representative is replaced by one with different quality and it is not possible to observe 
both products in the same period, a matched model approach may be used. In order to calculate the pure 
price change of the new product representative, the price developments of other, similar representative 
products are used. Depending on the type of product and the number of price observations in the 
elementary aggregate, these may be similar representative products within the same detailed level of the 
product classification or from a higher aggregate. It is presumed that the average percentage change of the 
selected other representative products can serve as a reference for the price change of the new 
representative product. This presupposes an ideal market in which all producers experience similar price 
changes. 
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Example of matched model approach 

 
Date of Observation 

t – 2 t – 1  t t + 1 

Product m (old) 10 10 ∆pq = 10 - - 

Product m (new) - (20)  22 23 

   ∆pp = 2  

Elementary index 
(product m) 

105.0 105.0 + 10.0 % 115.5 120.7 

Product n 29 30  33 33 

Product o 40 40  44 45 

:      

Product w 21 20  22 21 

Index (products n to w) 105.0 104.5 + 10.0 % 115.0 114.2 

The calculation of ∆pp is the following: 

t
k

1t
kt

)new(m
t

)new(mp
I

I
PPp

−
×−=∆

 

∆pp= real price change 

t
)new(mP

= price of new product representative in the current month 

1t
kI
− = index of comparable representative products in the previous month 

t
kI

= index of comparable representative products in the current month  

This method is applicable if: 

� adequate numbers of price observations of the same kind of representative products are 
available. 

The consequence of using this method is that an average price change is applied to the product 
representative whose characteristics have changed. 

When using the matched model care must be taken that the representative products being used to 
calculate the average price change are not subject to any exceptional price fluctuations, for example if a 
reporting unit operated a special price policy in one or other of the periods. In this way, if any individual 
representative products (among those selected as ‘similar’) experienced price developments that were 
untypical this would also influence the calculation of the estimated price change of the new representative 
product. As such, the method should only to be applied if a sufficient number of price series for similar 
representative products are available and have a largely homogeneous price development. Depending on 
the general price development observed for similar representative products, ten price series (at least) are 
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appropriate as a basis to ascertain the average percentage price change. If only a small number of price 
series are available the matched model method should not be used for quality adjustment; alternatively 
the price change of a higher aggregate would have to be used. 

As with the overlap pricing method, the product life cycle of the old and new representative products 
must be considered. This method should not be used in the case of a representative product sold at a 
clearance price being replaced by a new representative product sold at full price. 

Hedonic approach 

Many of the quality adjustment procedures described above have a high degree of subjectivity and are 
based on different assumptions. The hedonic method decomposes the observed price of a product into its 
price-determining characteristics with the aid of a mathematical procedure. A key requirement is that the 
characteristics that influence the price can be identified and measured (valued). A regression model can 
then be used to estimate the price as a function of the price-determining characteristics and so it is 
possible to calculate the pure price change to be recorded in individual periods. 

In order to measure the pure price change between two periods when there is differing quality, estimated 
(predicted) prices for the product can be calculated from the regression model. The comparison of the 
observed price of one representative product with the calculated price in another period forms the basis 
for the calculation of the price development. 

Hedonic approaches provide two mathematical methods to calculate the predicted prices. 

� Firstly, imputation can be applied. Here, the price P is calculated by means of a regression 
model, in which the regression coefficients represent the marginal effect on price of the 
individual characteristics. These coefficients can be used to estimate the value of a change in the 
characteristics by comparing the predicted prices. 

� It is also possible to use a time dummy approach in calculating the regression model. In this 
way, the index value for a certain period is ascertained. With this procedure, a regression model 
is built up which depicts not the price but the price change as a function of the price-determining 
characteristics and time. The individual regression coefficients for the price-determining 
characteristics depict the monetary value of the quality change of the individual characteristics; 
the regression coefficient for time depicts the assessment of the real price change. 

Hedonic methods are applied particularly in the cases of types of products which are subject to rapid 
technological change and with which a reporting unit will therefore have difficulty to report prices for a 
standard representative product over several periods. The price-determining characteristics must be 
quantifiable, in other words it must be possible to measure them. The price functions are only estimated 
values and require constant supervision and improvement. This requires large amounts of high-quality 
data and makes major demands on staff of the statistical office. 

Hedonic methods appear to be objective due to the mathematical portrayal and calculation of the prices 
and of the indices. However a great number of assumptions and compromises have to be made in order to 
calculate the price function and this method may not be regarded as an optimum solution for each case of 
quality adjustment. A large number of observations and calculations are needed in order to reach an 
authoritative function and the effort and cost involved in hedonic techniques is considerable. 

Furthermore the individual price-determining characteristics have to be selected and so these are 
subjective evaluations of which product characteristics exert an influence on pricing. Equally, the precise 
sub-division of the characteristics for their evaluation has to be implemented individually. 
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Methods applied in practice 

Summary table of country practices 

The methods for quality adjustment described above are used by European countries to a varying extent. 
The table below gives an overview showing which methods are used in a selection of countries 
(participating in the PPI task force), and in some cases indicating whether these are used for particular 
activities/products or different markets. 

Quality adjustment methods: frequency of use in practice 

Method Rarely Sometimes Often Very often
CZ (domestic) BG (10, 14, 22.2) CZ (11, 27)
DE SI (+/- 2%) LT (14)
ES
FR
NL
FI
SE

DE BG
ES CZ
PL non-domestic: (14)
SI domestic: (all)

DK
NL

DK CZ (domestic) BG
NL FR DE
PL LT HU
SI FI

DK CZ BG
DE (28) NL ES
FI (mobile phones)
ES BG BG (10)
FR (22.22) CZ
LT (26-30) DE (29)
FI NL (29)

SI (29)
DE BG
ES CZ (26)

NL
PL
SI
FI

Quantity adjustment LT (10)
Imputation CZ (domestic)
Hedonic DE (26.11, 26.12, 26.2)

FR (26.20.11, 26.20.13, 26.20.14)
FI (laptops, desktop computers)
UK (30)

Option prices

Expert estimation LT (13, 14, 16) UK

CZ (domestic: 28, 29)

Overlap pricing ES

Matched model 
approach

FR

Direct price 
comparison

Chaining FI

 

Source: PPI task force 

A (modified) matched models method – monthly chaini ng and resampling in 
mobile phones, Finland 

General features of matching 

Index calculation is generally based on binary comparisons, which requires matching the observations or 
models in two different time periods. As is widely understood, matching keeps the quality constant: a 
representative product’s physical features as well as its sales conditions are held fixed by comparing 
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similar pairs in time – only the moment of time and the price change. However, in a dynamic economy 
matching often fails. Therefore the drawback of matching is that the sample may deteriorate and it may 
lose its representativeness over time. 

The basic difficulty collecting prices for mobile phones is the following. For whatever reason the precise 
same model of phone can not be found in a particular time period (t) as was seen in the base period (time 
period 0) – typically this period relates to a specific year, or the previous month or December of the 
previous year. Some models disappear from the market and the quality of models changes and so the 
original sample size of price observations fall and matching fails. In the case of mobile phones there may 
be a temptation to keep a model as long as it stays on market, perhaps with minimal sales; while this 
requires less frequent quality adjustment techniques (which are burdensome) this approach may lead to 
incorrect results. 

Issues related to monthly chaining and resampling 

For some products with a rapid technological development statistical offices use a modification of the 
matched model method called monthly chaining and resampling (MCR). In this method the sample is 
formed every month, so the sample reflects the structure of the real market in each time period. As an 
advantage of this solution, the monthly price changes are calculated on the basis of a constantly updated 
sample and set of weights. In addition, superlative index formulas are often used. The monthly price 
changes are chained to form an index figure series. But as in a traditional version, only those sampled 
models that can be found on the market in two consecutive time periods are used in calculations. 

Whether the resampling should be done monthly or less frequently is a matter of data sources, the type of 
product in question and the cost of resampling. 

A lot of information is needed and monthly data on the quantities or value produced/sold may be hard to 
obtain, and so this is an obvious challenge related to this method. As in a traditional matched models 
approach, only models that are present in two consecutive time periods are used in calculations. As such, 
it is assumed that the prices of new models and those that have disappeared are developing on average in 
the same way as the prices of models that stay on the market. In this case the underlying assumption is 
that the market is perfectly competitive and so no producer has market power, and additionally, pricing 
strategies remain unchanged. 

Of course, the method may be used in different ways. For example only a sub-group of models may be 
used as a reference group instead of all models and so the average price change is calculated with the help 
of the models belonging to this sub-group. 

Things to consider when using monthly chaining and resampling 

There are some limitations to the use of the MCR method and the depth and impact of these restrictions 
depends on the nature of the product. In the MCR solution models that have disappeared are not taken 
into account and new models are only taken into account after they have stayed on the market for two 
consecutive time periods; this is a potential source of error, particularly if there is reason to believe that 
price changes occur simultaneously with the removal/introduction of models. Only models that can be 
found in both periods affect the results. It may be argued that in this solution the quality change problem 
is ignored as on no occasion is any explicit quality adjustment needed. The problem related to models that 
have disappeared depends on the calculation method: if price change is calculated using average prices 
then models that disappear are problematic. 

The MCR method assumes that the price of new models (and models that have been removed from the 
market) develop in the same way as the average price development of the models that have stayed on the 
market. It should be emphasised that this might not be a totally harmless assumption and that the concern 
is that the information (on prices and quantities) related to new models and those that have disappeared is 
not used – their price change may differ from existing models. The assumption about perfectly 
competitive markets may be implausible (or at least remains to be verified). The accuracy and possible 
errors that may arise from using the MCR method should be carefully studied. Bias may be upward or 
downward depending on the case. 
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Pricing strategies and price cycles for old and new models may be different. For example, a new model 
with a fresh price/quality-combination may be launched to the market with an exceptional price in order 
to capture extra market share. Furthermore this may stimulate changes in the prices for existing projects 
that react to the market entry. It might be expected that, when a new mobile phone with a higher price and 
improved quality is introduced, old models may need to become cheaper to maintain their attractiveness 
and market share. This may lead to an overestimation of price decline through the MCR method. 
Furthermore there is the issue of valuing the pure price change of a new (or old) model at the exact time 
that it emerges (or disappears). Sometimes it is argued that new models’ sales are minor at first, and then 
they gradually grow as price declines. This is a plausible assumption. However, the Finnish experience in 
mobile phones does not fully confirm that as sales of new models may immediately be huge. 

A general presentation of this issue can be made using the example of a new model being introduced 
which is more advanced technically and therefore its quality has improved. Two situations can be 
envisaged with respect to its price – it may be i) above the average price of all the other models or ii) 
below the average price (this second case may be further sub divided). In both cases it is assumed that the 
price of other mobile phone models are falling (as is generally the case). The hedonic function of time 
and quality variables defines the regression surface of, for example, logarithmic price. The possible 
‘movements’ in time of these surfaces can be imagined in a two dimensional coordinate system, where 
logarithmic price is on the y-axis and a quality vector on the x-axis. 

� In the first case, if the prices of models that exist on the market stay unchanged, and a new, more 
expensive one emerges, the surface shifts upward. When considering only the old models, the 
surface goes downwards, because their prices were declining. But as the new model shifts the 
surface, as it is a more expensive and better quality phone, eventually the surface should be 
lower down, but not as low as it would have been without the new model. Therefore it may be 
concluded that in this case the matched model method overestimates the pure price change. Of 
course, this depends on the significance of the new observation, as well as the behaviour of any 
previous observations that disappear. 

� In the second case, there are two possibilities. Following the same kind of reasoning as above, it 
may be concluded that i) when a new model’s price is above the declining average price of other 
models, the matched model method is overestimating the pure price change (the surface should 
not fall that much) and ii) when a new model's price is below the average price, the matched 
model method is underestimating the pure price change (the surface is not low enough). 

Sometimes critics of using MCR in mobile phones argue that the price index is declining too fast, because 
the pure price change related to a new model’s introduction period may be totally different from price 
development of old models. The same is true for passenger cars: some pure price change may be attached 
to the moment when a new model is introduced. However, estimating this period’s price change with the 
help of models that existed on the market and that typically have stabile prices may very often lead to no 
pure price change being recorded. 

Whether or not MCR gives a proper estimate of monthly price change depends, among other things, on 
the issues described above. A comprehensive study concerning the differences in results obtained, for 
example with hedonics, classification and unit values and matched models methods, including MCR 
would be interesting. While hedonics uses cross section data and takes advantage of all models available 
at any one time it also has limitations; it is challenging to include in the regression model new models 
with totally new characteristics. An alternative might be to use a classification of phones and calculate 
unit values as this provides the possibility of using the information that is currently lost, such as the prices 
of new models; this would of course introduce the difficulties associated with unit values. 

An example of matched model approach for mobile phones  

The method described below is a monthly chaining and resampling method, where monthly price changes 
are chained to form an index figure series. The monthly data contains average prices and quantities for a 
selection (n) of top selling models, so the sample here has a cut off. The coverage is assumed to be rather 
high, even though not every sold model is present in the data set. Only models with minor sales are 
absent, and in terms of the total quantities sold, the coverage is regarded as good. 



 

 

7 Quality change 

106Handbook on industrial producer price indices (PPI) 

For each pair of consecutive time periods only those models that are present in both periods are used in 
calculations. Information related to new models and those that have disappeared is not taken into account. 
Explicit quality adjustment methods are not implemented. Laspeyres, Paasche and Fischer indices are 
calculated. Then the previous month’s index figure, for example for mobile phones (for the domestic 
market) is chained forward with the price change obtained from Fischer index. The same procedure may 
be carried out for the non-domestic market as well and these subindices combined to produce the total 
producer price index. 

The example below illustrates the method using imaginary data: in reality there are changes in average 
prices and quantities. Because of the fictive nature of the data this example does not serve to illustrate the 
similarities or differences in results that may occur from various possible calculation methods. 

Example data for mobile phones 

Time period
Variable Price Quantity Price Quantity Price Quantity Pric e Quantity
Model 1 90 140 75 120 65 60
Model 1+ 90 130 85 120
Model 2 120 170 100 190 95 135 80 160
Model 3 250 80 220 65 210 70 200 65
Model 4 300 50

0 1 2 3

 

Results given by different index formulas 

Between periods 0 and 1 Between periods 1 and 2 Betwe en periods 2 and 3

Ind_Las0
1  = sum(Pi1Qi0)/sum(Pi0Qi0) = 0.8509 Ind_Las1

2 = 0.9338 Ind_Las2
3 = 0.9140

Ind_Paa0
1 = sum(Pi1Qi1)/sum(Pi0Qi1) = 0.8485 Ind_Paa1

2  = 0.9409 Ind_Paa2
3 = 0.9079

Ind_Fis0
1
 = Ind_Las0

1
*Ind_Paa0

1
)
(1/2)

 = 0.8497 Ind_Fis1
2
 = 0.9373 Ind_Fis2

3
 = 0.9109

 

Index levels based on Fischer index and chaining 

Time period 0 1 2 3
Index 100.00 84.97 79.64 72.55  

In this example there are three different mobile phone models in the market in a time period 0. The model 
selection stays unchanged in time period 1 – only prices and sales quantities change. First Laspeyres, 
Paasche, and Fischer indices are calculated using the prices and quantities of Model 1, Model 2 and 
Model 3. The Fischer index shows a price change between time periods 0 and 1 of 0.8497, which means 
that the prices have declined by 15.03 %. As the index level for mobile phones in time period 0 is 100, it 
follows from the chaining principle that the index for mobile phones in time period 1 is 84.97. 

A change occurs in the market in time period 2. A new, updated version of model 1 is launched and is 
reflected in the example as model 1+; it immediately has a great sales volume. Its predecessor, model 1, 
still exists on the market. The monthly price change is still estimated on the basis of models 1, 2 and 3. 
As can be seen from the second table the prices declined by 6.27 % between time periods 1 and 2. By 
following the chaining technique the index level for time period 2 is 79.64 (=0.9373*84.97). 

More changes take place in time period 3. First of all, Model 1 disappears from the market. Secondly, a 
new model has emerged, for example wit ha new technology – shown as model 4. The monthly price 
change is calculated on the basis of models 1+, 2 and 3, because they have been available on the market 
for two consecutive periods. The price change between periods 2 and 3 is -8.91 % according to the 
Fischer index. Thus the index level for period 3 is 72.55 (=0.9109*79.64). 

With traditional index compilation methods there is a challenge in price monitoring in time period 3. 
Model 1 has disappeared from the market and would have to be replaced. Depending on the sampling 
strategy, model 1+ or model 4 would be selected as the replacement. The use of the overlapping method 
is a possible solution only with model 1+. Naturally other quality adjustment methods hold for both 
models. 
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Some statistical offices have found quality adjustment methods quite difficult to use in products with such 
rapid technological developments like mobile phones. Quality is constantly developing and prices of 
models decline after being introduced to the market. The price of a new model may be higher than a 
previous model’s price was when it was launched. In these circumstances it is a rather challenging task to 
evaluate the pure price change using simple and feasible quality adjustment methods. As a simple, but 
hopefully illustrative example, it can be imagined that model 1 disappears from the market in time period 
2. In this situation model 1 is replaced with model 1+. The last recorded price for model 1 was 75 (having 
started at 90). The price for model 1+ is 90. So there is a relatively large price difference between these 
two models. In addition, some new technical features are included in model 1+. Estimating the pure price 
change between these two models is not a trivial task. A comprehensive study should provide information 
whether or not the MCR method gives ‘exact enough’ results or whether there is a substantial error in a 
particular direction. 

Hedonic approach on the example of computers, Unite d Kingdom 

The identification and valuation of changes in the quality of high-tech products such as computers is one 
of the most challenging issues faced in the production of price indices. Quality improvements are 
frequently observed and the same model is rarely available for longer than a few months. When an item is 
replaced by another item which is deemed to be of different quality, there is a wide array of options 
available to deal with the change in quality, ranging from ignoring any change in quality and making a 
direct comparison, to adjusting the observed price to take account of the change in quality which has 
occurred, including hedonic quality adjustment. 

Hedonic quality adjustment methods have been successfully implemented by a number of national 
statistical offices. The main advantages of this method are that the base price of a new product 
representative is predicted from its individual characteristics and it is effective when there are a large 
number of non-comparable replacements. As a side effect, by indicating which product attributes do not 
impact on the price, hedonic methods may also improve the identification of comparable items. 

This procedure can be used to create hedonic functions for producer or consumer prices with the key 
difference between the application of the methods being the inclusion / exclusion of taxes such as VAT. 

The following section deals with the United Kingdom’s use of hedonic re-pricing for notebook and 
desktop computers. 

Identification of products 

High technology products are often imported into the United Kingdom and the data from United 
Kingdom manufacturers do not form a large enough sample that is required to estimate a sufficient model 
to calculate the hedonic indexes for producer price indices. To obtain a reasonable sample, it is necessary 
to use the same regression sample used for the consumer price index. This assumes that the prices for 
United Kingdom producers of computers are determined by prices set by the global market and imported 
products. Therefore, the value of quality change determined by the regression sample is assumed to be the 
same for United Kingdom manufacturers as is for imported products. 

Manufacturers of high technology products are selected using random selection. This involves selecting 
units from the United Kingdom business register using PPS. When a business is selected, a recruitment 
questionnaire asks the producer to select a representative product that they manufacture in order to quote 
a price for each period. This uses an expert judgement approach assuming that the manufacturer has the 
best understanding of what is the most representative item. When the product is replaced the 
manufacturer is asked to describe the changes in characteristics. 

Constructing a target sample 

For the application of hedonic re-pricing, two samples have to be collected. The first sample is called the 
‘regression sample’ which serves for the calculation of the hedonic regression equation. The second 
sample is called the ‘index sample’ and is used to calculate the price index. These two samples need to be 
collected for each type of product (in this case desktops and notebooks) separately. 
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If it is possible to collect a sufficient regression sample every month then there is no reason to compile a 
separate index sample. In this case, the regression sample can also be used as index sample. In the United 
Kingdom, currently there are insufficient resources to collect the minimum regression sample every 
month. The regression sample is collected quarterly and is applied to a smaller index sample collected 
monthly. 

The regression sample 

The regression sample is needed for the calculation of a systematic relationship between the prices of the 
desktops and notebooks respectively and their particular characteristics. Resulting from this relationship 
the hedonic equation can be established. 

The regression sample can be collected according to the same procedure as the regular index sample: in 
fact the index sample may also be a subsample of the regression sample or it can be independent from the 
regression sample. 

The characteristics relevant to quality are assumed to be the same from a producer and consumer point of 
view. For example, an increase in memory will be a quality improvement for both a consumer and 
producer. A large number of characteristics are collected which are identified from a variety of sources 
including computer experts, computer magazines, computer specifications and other research. 

It is important not to consider variables that reflect fashion, for example the colour of a notebook. 

The following characteristics may serve as orientation for desktops: 

� brand (e.g. Dell, LG, none, …); 

� processor type (e.g. Intel Pentium xx, AMD xx, …); 

� processor speed (in GHz); 

� hard-disk drive capacity, abbreviated: HDD (in GB); 

� working memory, abbreviated: RAM (in GB); 

� operating system (Windows (version), Linux, none, …); 

� other software (Microsoft Office, …); 

� type of drive (CD-rewriter, DVD player/rewriter, …); 

� graphical card; 

� … 

The above mentioned characteristics only serve as orientation. More variables may be important, such as 
soundcards or TV cards which may be included in the desktop computer. 

For notebooks, the size, type of the display and weight are some of the most price-determining 
characteristics. Therefore, the following characteristics may serve as orientation for notebooks: 

� type of display (SVGA, VGA, …); 

� size of the display; 

� brand (e.g. Dell, LG, none, …); 

� processor type (e.g. Intel Pentium xx, AMD xx, …); 

� processor speed (in GHz); 

� hard-disk drive capacity, abbreviated: HDD (in GB); 

� working memory, abbreviated: RAM (in GB); 

� operating system (Windows (version), Linux, none, …); 

� other software (Microsoft Office, …); 
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� type of drive (CD-rewriter, DVD player/rewriter, …); 

� graphical card. 

Given the rapid technological change of computers, new features are included with certain regularity. 
This is not so frequent that it would be necessary to select a new set of relevant characteristics every 
month, but the staff of the statistical office should be aware of the possibility and review the type of 
characteristics to model at least once a year. 

Whenever a new characteristic (for example a new kind of processor or a new drive) is introduced, a 
judgement should be made whether the new characteristic is important enough to be included. Therefore, 
a continuous market observation is necessary which may include talking with experts and researching (in 
computer magazines or on websites). 

However, new characteristics can only be used to adjust for quality differences if this characteristic is 
collected in both the price reference month and the current month. 

Minimum size of the target sample 

The regression samples should contain 100 to 300 observations for each index, depending on the number 
of characteristics that are used in the regression equation. As a rule of thumb, 15 to 20 observations 
should be collected for each characteristic which is finally included in the regression equation. 

The index sample is considerably smaller but does require at least 20 price observations for each index 
every month to ensure a representative price index. 

Ideally, the data collection should be high quality price and characteristic data obtained directly from the 
producer or retailer. However, generally the data for the regression sample is collected manually which is 
labour intensive and time consuming. The data for the index sample is collected directly from 
manufacturers but requires manual intervention to ensure the full set of price and characteristic data is 
included. The data needs to go through a series of quality control steps: data collection and cleaning steps 
constitute approximately one week’s work. 

Calculating the regression model 

The regression process is carried out by modelling the predicted price (included as the natural log of the 
price) as a function of the characteristics collected. This regression model is carried out using the SAS 
regression procedure. Selection of the variables to include in the final model involves a combination of 
automatic iterative procedures and expert review of the model. The automatic procedure removes 
variables sequentially that only make a small contribution (‘initial backwards stepwise regression’). The 
model is then reviewed (by a statistical officer) to ensure there is no multicolinearity, the residuals are 
reviewed to identify outliers and the direction and size of the coefficients are reviewed to ensure they 
make sense. This function is then implemented in index calculations to determine the base price of items. 

The hedonic regression could look like this: 

ε+⋅+⋅+⋅+

⋅+⋅+⋅+⋅+=

HDDbRAMbspeedprocessorb

DUALprocessorbCELprocessorbbbrandbabrandbbp o

765

4321

_

____ln

In the United Kingdom, the regression model is generally calculated once a quarter and used to adjust for 
quality change each month. If there has been a new characteristic introduced in the index sample but is 
not in the regression sample then additional data are required and a new regression model is calculated. 

This procedure is used to create hedonic functions for either the PPI or the consumer prices index (CPI); 
the only difference is the inclusion / exclusion of taxes on the dependant variable, the natural log of price. 

Calculating the price index 

Each month, price and characteristic information in the index sample are obtained. Where there has been 
no change in characteristics the direct observed price change is recorded. Where there has been a change 
in characteristics from the previous period to the current period, the hedonic model is used to estimate the 
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value of the change which is then applied to the base period price. The application of this is shown below. 

Step 1: Collect regression sample and express price (p) of each item as a function of its characteristics 

( ),...,, 321 cccC =  such that 

ε++⋅+⋅+⋅+= ...ln 332211 cbcbcbbp o  

Step 2: Use the regression model to estimate price as a function of the characteristics 

( ),...,,...)ˆˆˆˆexp(ˆ 321332211 ccchcbcbcbbp o
t
C =+⋅+⋅+⋅+=  

Step 3: Where there has been a change in characteristics in the index sample, use the estimated function 
to predict the price of both the OLD and the NEW qualities 
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Step 4: Use the ratio of the predicted price to determine a period 0 (base period) price for the new quality. 
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Step 5: Use the new base period price to compare to the current period price to give the pure price 
change. 

0
:0

ˆ NEWC

t
NEWCt

p

p
P

−

−=∆
 

Analysis of the final index 

The final index is a combination of the observed price change and the quality adjustments applied by the 
hedonic model. In order to review the index each period the index is also calculated using the bridged 
overlap method for comparison. Comparing the index change between the bridged overlap and the 
hedonic methods allows the compiler to analyse the net effect of the hedonic model quality adjustments 
over the remainder of the sample. Comparisons with the average or direct price index should not be made 
as it includes both price and quality change. 
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Final price index for laptops – comparison of methods 

 

Recommendations 

Eurostat recommendations 

The paragraphs below are extracts from the STS methodological manual. Editors’ note: the style and 
terminology of the extract below has been edited in places to follow the standards applied elsewhere in 
this handbook. 

Quality changes 

Three distinct difficulties can be identified. 

� An observation unit ceases to be active. This situation is to be treated according to changes in the 
business register. 

� A product ceases to be produced and a new product appears on the market. This situation is an 
extreme case of quality change and should be treated the same way as a quality change. 

� The price-determining characteristics of a product change. 

Changes in the product 

A change of product is defined as when product i’ replaces product i, both being representative of the 
same family of products but being sufficiently different to distinguish them one from the other from an 
economic point of view. The price level of products i and i’ is such that they should in theory offer the 
buyer the same service in terms of utility. In practice, a change of product/service becomes known if the 
observation unit (the producer) advises the statistical office of the fact, or if the price seems to change too 
much (or too little) for the activity in question. 

The variation in price between pi
(t-1) and pi’

(t) results from the difference between the two in nature, 
composition, market positioning and so on. A breakdown of the change between pi

(t-1) and pi’
(t) must 

therefore be made, with one component, the ‘quality effect’ measuring the price change attributable to 
changes in the product and a second ‘pure price’ component. Market prices do not always properly reflect 
quality differences. The closer the market for a product is to perfect competition the better the quality 
evaluation from market prices. As such the appropriateness of a particular method depends in part on the 
characteristics of the market for the product. 

The Handbook on price and volume measures in national accounts proposes the following measures for 
accounting for quality changes in price indices. If products i and i’ coexist at the time of replacement in 
period t: 

� overlap (or market) approach - the price difference recorded on the market measures the quality 
effect. In this case, product i alone figures in the computation of the index up to the reference 
period t and product i’ in the computation of the index for reference period t+1 onwards; 

� unadjusted price comparison (or direct price comparison) - the price difference recorded on the 
market measures the pure-price component and it is assumed that there is no quality change 

� automatic linking (or link-to-show-no-price-change) - the products i and i’ are regarded as non-
comparable and the price level is considered to be unchanged; the price difference recorded on 
the market is assumed to measure the quality effect; this gives a similar result to the overlap 
approach but it can also be used whether or not the products i and i’ coexist at the time of 
replacement in period t; 

� option prices - if the difference between products i and i’ is the inclusion of an extra option this 
option can be valued at its price if purchased separately and this used to derive an estimate of the 
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price or the product without the option; care has to be taken with the estimation as separately 
purchased options may however be more or less expensive than bundled options; 

� production costs (or manufacturer) approach – the quality effect is represented by the difference 
in manufacturing costs (production costs) between the two products at time t; this method can be 
improved by not only looking at differences in production costs but also producers’ profit 
margins that should also be reflected in producers’ prices. 

Estimate the price of product/service i at time t or the price of product i’ at time t-1: 

� matched models only (imputation or imputed price change-implicit quality adjustment) - 
estimate the price change of product i (more often than not) from the mean price change of 
similar products between t-1 and t which themselves are unchanged - however these may well 
differ from the price change of the new product; note that this can be done whether or not the 
products i and i’ coexist at the time of replacement in period t; 

� judgmental approach - subjective estimates may be made by the observation unit or an analyst 
with specialist knowledge using an overlap price or production costs method 

� by a hedonic econometric method. It assumes that the price of products of different qualities will 
depend on measurable characteristics. From a large number of observations of market prices and 
characteristics of various models a regression is carried out to investigate which characteristics 
are the determinants of price differences between the models. Either i) implicit prices of each 
characteristic are estimated and applied to predict the price of products offering the same 
characteristics but absent from the market at time t-1 or ii) a price index is directly calculated 
from the regression. This method requires not only special processing and expertise but also a 
substantial volume of data, which can prove difficult to bring together in a recurrent data 
production process. The method is recommended for products whose technological development 
is very rapid, such as computer hardware. 

Non-domestic-price indices - changes in the product/service 

Any product change must be quantified in terms of pure price development. In the case of products 
monitored on the non-domestic market, the additional destination factor can also lead to a change in 
product external to all the other characteristics of the selected product/service. 

When a product i’ replaces product i, both should be representative of the same family of products, and 
thus of the same (group of) destination. A change in price between the two products i and i’ may be due 
to no more than a change in the product’s destination. For this reason, every effort must be made to 
quantify the pure price effect of this change of destination. 

IMF-Recommendations 

The following recommendations are extracted from the revised draft chapter 7 of the IMF manual on 
PPIs. 

‘Methods for making quality adjustments 

7.73 When a product is missing in a month for reasons other than being off-season or off-cycle, the 
replacement may be of a different quality—the price basis may have changed, and one may no longer be 
comparing like with like. A number of approaches exist for dealing with such situations and are well 
documented for the CPI, ... Though the terms differ among authors and statistical agencies, they include 

� Imputation — When no information is available to allow reasonable estimates to be made of the 
effect on price of a quality change. The price change of all products—or of more or less similar 
products—are assumed to be the same as that for the missing product.  

� Overlap — Used when no information is available to allow reasonable estimates to be made of 
the effect on price of a quality change but a replacement product exists in the same period as the 
old product. The price difference between the old product and its replacement in the same 
overlap period is then used as a measure of the quality difference. 



 

 

7 Quality change 

113Handbook on industrial producer price indices (PPI) 

� Direct comparison — If another product is directly comparable, that is, so similar it has more or 
less the same quality characteristics as the missing one, its price replaces the unavailable price. 
Any difference in price level between the new and old is assumed to be because of price changes 
and not quality differences. 

� Explicit quality adjustment — When there is a substantial difference in the quality of the old and 
replacement products, estimates of the effect of quality differences on prices are made to en-able 
quality-adjusted price comparisons. 

7.74 Before outlining and evaluating these methods, one should say something about the extent of the 
problem. This situation arises when the product is unavailable. It is not just a problem when comparable 
products are unavailable, for the judgment as to what is and what is not comparable itself requires an 
estimate of quality differences. Part of the purpose of a statistical meta information system for statistical 
offices […] is to identify and monitor the sectors that are prone to such replacements and determine 
whether the replacements used really are comparable. 

7.75 Quality adjustment methods for prices are generally classified into the implicit or imputed (in-direct) 
methods explained in Section D (the differences in terminology are notorious in this area) and explicit 
(direct) methods explained in Section E. Both decompose the price change between the old product and 
its replacement into quality and pure price changes. However, in the latter, an explicit estimate is made of 
the quality difference, usually on the basis of external information. The pure price effect is identified as a 
remainder. For implicit adjustments, a measurement technique is used to compare the old product with 
the replacement, so that the extent of the quality and pure price change is implicitly determined by the 
assumptions of the method. The accuracy of the method relies on the veracity of the assumptions, not the 
quality of the explicit estimate. In Sections D and E, the following methods are considered in detail: 

Implicit methods: 

� Overlap; 

� Overall-mean/targeted mean imputation; 

� Class-mean imputation; 

� Comparable replacement; 

� Linked to show no price change; and 

� Carry-forward. 

Explicit methods: 

� Expert judgment; 

� Quantity adjustment; 

� Differences in production/option costs; and 

� Hedonic approach. 

Choosing a Quality Adjustment Method 

7.152 Choosing a method for quality-adjusting prices is not straightforward. The analyst must consider 
the technology and market for each commodity [product] and devise appropriate methods. This is not to 
say the methods selected for one industry will be independent of those selected for other industries. 
Expertise built up using one method may encourage its use elsewhere, and intensive use of resources for 
one commodity [product] may lead to less resource-intensive methods in others. The methods adopted for 
individual industries may vary among countries as access to data, relationships with the respondents, 
resources, expertise and features of the production, and market for the product vary. Guidelines on 
choosing a method arise directly from the features of the methods outlined above. A good understanding 
of the methods and their implicit and explicit assumptions is essential when choosing a method. 
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7.153 Consider Figure 7.3, which provides a useful guide to the decision-making process. Assume the 
matched-models method is being used. If the product is matched for repricing – without a change in the 
specification – no quality adjustment is required. This is the simplest of procedures. However, a caveat 
applies. If the product belongs to a high-technology industry where model replacement is rapid, the 
matched sample may become unrepresentative of the universe of transactions. Alternatively, matching 
may be under a chained framework, where prices of products in a period are matched to those in the 
preceding period to form a link. A series of successive links of matched comparisons combined by 
successive multiplication makes up the chained matched index. Alternatively, hedonic indices may be 
used, which require no matching. The use of such methods is discussed in Section G. At the very least, 
attention should be directed to more regular product resampling. Continued long-run matching would 
deplete the sample, and an alternative framework to long-run matching would be required. 

7.154 Consider a change in the quality of a product, and assume a replacement product is available. The 
selection of a comparable product to the same specification and the use of its price as a comparable 
replacement require that none of the price difference is due to quality. They also require confidence that 
all price-determining factors are included on the specification. The replacement product should also be 
representative and account for a reasonable proportion of sales. Caution is required when nearly obsolete 
products at the end of their life cycles are replaced with unusual pricing by similar products that account 
for relatively low sales, or with products that have substantial sales but are at different points in their 
cycle. Strategies for ameliorating such effects are discussed below and in Chapter 8 [of the IMF manual 
on PPIs], including early substitutions before pricing strategies become dissimilar. 

7.155 [The] Figure [below] shows where quality differences can be quantified. Explicit estimates are 
generally considered to be more reliable, but they are also more resource intensive (at least initially). 
Once an appropriate methodology has been developed, explicit estimates can often be easily replicated. 
General guidelines are more difficult here since the choice depends on the host of factors discussed 
above, which are likely to make the estimates more reliable in each situation. Central to all of this is the 
quality of the data on which the estimates are based. If reliable data are unavailable, subjective judgments 
may be used. Product differences are often quite technical and very difficult to specify and quantify. The 
reliability of the method depends on the knowledge of the experts and the variance in opinions. Estimates 
based on objective data are, as a result, preferred. Good production cost estimates, along with good data 
on mark-ups and indirect taxes in industries with stable technologies where differences between the old 
and replacement products are well specified and exhaustive, are reliable by definition. The option cost 
approach is generally preferable when old and new products differ by easily identifiable characteristics 
that have once been separately priced as options. The use of hedonic regressions for partial patching is 
most appropriate where data on price and characteristics are available for a range of models and where 
the characteristics are found to predict and explain price variability well in terms of a priori reasoning and 
econometrics. Use of hedonic regressions is appropriate where the cost of an option or change in 
characteristics cannot be separately identified and has to be gleaned from the prices of products sold with 
different specifications in the market. The estimated regression coefficients are the estimate of the 
contribution to price of a unit change in a characteristic, having controlled for the effects of variations in 
the quantities of other characteristics. 
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Flowchart for Making Decisions on Quality Change 

 

Source: Chart based on work of Fenella Maitland-Smith and Rachel Bevan, OECD; see also a version in Triplett (2002). 

7.156 The estimates are particularly useful for valuing changes in the quality of a product when only a 
given set of characteristics change, and the valuation is required for changes in these characteristics only. 
The results from hedonic regressions may be used to target the salient characteristics for product 
selection. The synergy between the selection of prices according to characteristics defined as price-
determining by the hedonic regression and the subsequent use of hedonics for quality adjustment should 
reap rewards. The method should be applied where there are high ratios of non-comparable replacements 
and where the differences between the old and new products can be well defined by a large number of 
characteristics. 
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7.157 If explicit estimates of quality are unavailable and no replacement products are deemed appropriate, 
then imputations may be used. The use of imputations has much to commend it in terms of resources. It is 
relatively easy to employ, although some verification of the validity of the implicit assumptions might be 
appropriate. It requires no judgment (unless targeted) and is therefore objective. Targeted mean 
imputation is preferred to overall mean imputation as long as the sample size on which the target is based 
is adequate. Class mean imputation is preferred when models at the start of their life cycles are replacing 
those near the end of their life cycles, although the approach requires faith in the adequacy of the explicit 
and comparable replacements being made. 

7.158 Bias from using imputation is directly related to the proportion of missing products and the 
difference between quality-adjusted prices of available matched products and the quality-adjusted prices 
of unavailable ones […]. The nature and extent of the bias depends on whether short-run or long-run 
imputations are being used (the former being preferred) and on market conditions (see Section H). 
Imputation in practical terms produces the same result as deletion of the product, and the inclusion of 
imputed prices may give the illusion of larger sample sizes. Imputation is less likely to give bias for 
products where the proportion of missing prices is low. Table 7.2 [in the IMF manual on PPIs] can be 
used to estimate likely error margins arising from its use, and a judgment can be made as to whether they 
are acceptable. Its use across many industries need not compound the errors since, as noted in the 
discussion of this method, the direction of bias need not be systematic. It is cost-effective for industries 
with large numbers of missing products because of its ease of use. But the underlying assumptions 
required must be carefully considered if widely used. Imputation should by no means be the overall, 
catchall strategy, and statistical agencies are advised against its use as a default device without due 
consideration to the nature of the markets, possibility of targeting the imputation, and the viability of 
estimates from the sample sizes involved if such targeting is employed. 

7.159 If the old and replacement products are available simultaneously and the quality difference cannot 
be quantified, an implicit approach can be used whereby the price difference between the old and 
replacement product in a period in which they both exist is assumed to be due to quality. This overlap 
method, by replacing the old product with a new one, takes the ratio of prices in a period to be a measure 
of their quality difference. It is implicitly used when new samples of products are taken. The assumption 
of relative prices equating to quality differences at the time of the splice is unlikely to hold true if the old 
and replacement products are at different stages in their life cycles and different pricing strategies are 
used at these stages. For example, there may be deep discounting of the old product to clear inventories 
and price skimming of market segments that will purchase new models at relatively high prices. As with 
comparable replacements, early substitutions are advised so that the overlap is at a time when products 
are at similar stages in their life cycles. 

7.160 The use of the linked to show no change method and the carry-forward method is not generally 
advised for making quality adjustment imputations for the reasons discussed unless there is deemed to be 
some validity to the implicit assumptions.’ 

CENEX recommendations 

The following recommendations are taken from the CENEX (3) Handbook on the application of quality 
adjustment methods on cars and computers in the harmonised index of consumer prices (HICP), 
published in September 2009. In principle, the HICP recommendations for cars and computers could also 
apply to PPIs but the difficulty is to distinguish between what is manufacturing and what is assembly and 
trade for the purposes of the PPI. The HICP guidelines and examples below may prove useful also for the 
quality adjustment of the PPI. Editor’s note: the style and terminology of the extract below has been 
edited in places to follow more closely the standards applied elsewhere in this handbook. 

                                                           
(3) Centers and networks of excellence. 
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Cars 

In the case of new cars, minor changes constitute changes in the equipment of an essentially equivalent 
model which can be adjusted explicitly. Major changes in the quality of new cars are too complex for an 
explicit quality adjustment. They refer to complex technological modifications. In these cases an implicit 
method is applied. 

Quality adjustment in the case of minor changes: op tion pricing 

Option pricing should be applied whenever it is possible. 

For the application of option pricing it is important that the considered equipment items were already 
available as options prior to the inclusion into the standard equipment package. A description of the 
calculation of a quality adjusted price when applying option pricing can be found in the first chapter of 
the [CENEX] handbook. The price of the new model is adjusted for 50 % of the value of the changed 
equipment that was observable as an option in the previous period. The 50 % rule is confirmed by the 
HICP standards on cars. 

There are two cases where option pricing should be applied even though no particular option price is 
available. In these cases indirect option prices are calculated. 

� A change in the fuel consumption of a car. 

� A change in the engine power of a car. 

The option prices should ideally stem from the particular manufacturer for the particular primary model 
(from the previous period). If such an option price is not available option price lists of alternative brands 
for similar primary models from the same consumption segments could also be used. 

Quality adjustment in the case of major changes: br idged overlap 

In the case of major changes in quality, no explicit quality adjustment is possible since the replaced and 
the replacement product are in principle not comparable at all. 

If major quality changes occur, bridged overlap shall be applied. The price development of all other 
models of the same consumption segment which were not replaced build the bridge between the replaced 
and the replacement model. In this way the average price development of a set of comparable models is 
used. 

Computers 

The task force on quality adjustment and sampling rated hedonics as an A-method. In addition, 100 % 
option pricing (for desktops), supported judgement as a proxy to 100 % option pricing, and bridged 
overlap (applied under certain conditions) were assessed as B-methods. 

The empirical studies of the CENEX members showed that hedonic re-pricing is more suitable than 
bridged overlap for desktop computers, whereas both methods yield similar results for notebooks. 
Furthermore, the empirical studies showed some difficulties regarding the application of 100 % option 
pricing for both desktops and notebooks. 

Proposal for the quality adjustment: bridged overlap  (notebooks only) 

Matched models can be directly compared. 

If an old model is replaced by a new one bridged overlap shall be applied. The price development of all 
other (matched) notebooks is used as the bridge. 

In order to adjust for the quality change between replaced and replacement model the price development 
of all other observed models is used as bridge (see below). 

Proposal for the quality adjustment: option pricing (desktops only) 

For most products, option pricing is used when a certain feature of a product, like air conditioning in a 
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car, used to be an option but has now become standard. Hence the name ‘option pricing’. For computers, 
it is used in a slightly different way. Here, option pricing is used to adjust for the price differences of a 
certain feature, when a new product (replacement model) has a different variant of that feature than the 
old product (original, replaced model). For example, when the replacement model has a hard disk of 
200 GB and the original model one of 100 GB, option pricing adjusts for the price difference of these 
hard disks. 

The following characteristics are suggested for observation: 

� Processor type (e.g. Celeron, Pentium xx, …) 

� Processor speed (in MHz) 

� Hard disk capacity (in MB/GB) 

� Working memory (in MB/GB) 

� Operating system (Windows (version), Linux, none, …) 

� Other software (Microsoft Office, …) 

� Type of monitor, including size (TFT or not, …) 

� Type of drive (CD-rewriter, DVD player/rewriter, …) 

If a model can be observed in two subsequent periods (matched model) the prices of the previous and the 
current period can be directly compared. 

If a change in one of the characteristics (listed above) occurs option pricing shall be applied. For 
desktops, 100 % option pricing is suggested.  

For option pricing, information is needed on three aspects: 

� to link specific original models with specific replacement models; replacement models are called 
successors in this case; 

� to know the differences between original models and their successors, both qualitatively and 
quantitatively; 

� to know the option prices of these particular differences. 

Given this information, the quality-adjusted price of either the original models or the successors can be 
calculated. For products with a high rate of turnover, like computers, the statistical office generally does 
not known in advance when a model will be replaced. In practice, option prices can then only be collected 
in the period when the successor is introduced. It is possible to adjust the price of the original model as 
well as to adjust the price of the replacement model with regards to the same option prices. 

Therefore: 

 Observed price of the replacement 

+ Option prices of the characteristics in which the original model differs from the replacement 

- Option prices of these characteristics of the replacement 

= Quality adjusted price of the replacement 

 

Drawbacks of 100 % option pricing for desktops 

The empirical study on computers conducted within the scope of the CENEX project did not necessarily 
yield reliable results for option pricing. 
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There are several other problems with option pricing. 

� It is necessary to be able to determine in which respects the original and the replacement differ. 

� A monetary value of the characteristics in which these models differ from each other is required. 
With option pricing an explicit choice is made to collect additional prices to determine these 
values and this places a huge burden on data collection, as information is needed not only on 
prices and characteristics of the models in the sample, but also on the prices of these 
characteristics. 

� The biggest problem with the option pricing method is the lack of certainty that the option prices 
correctly reflect the price differences of these characteristics when sold as part of a computer as 
opposed to bought separately. Moreover, for some characteristics it will not be possible at all to 
collect these separate prices. Especially for original models, the option prices may not be 
available because the particular options are not available anymore. 

� Since information on the reliability of the additional option prices is not available it cannot be 
assumed that option pricing leads to a reliable quality adjustment in the case of computers. In 
this case an implicit quality-adjustment method like the bridged overlap method may result in an 
index that is as good as an index that was quality-adjusted using option pricing. 

Proposal for the quality adjustment: hedonic re-pric ing (desktops and notebooks) 

For the application of hedonic re-pricing it may be necessary to collect two data sets for each family of 
products (in this case desktops and notebooks). That means that there is one regression sample and one 
index sample for desktops, and one regression sample and one index sample for notebooks. If a 
regression is carried out monthly the regression sample and the respective index sample may be identical. 
In order to calculate the hedonic equation a comprehensive database is necessary which is called 
‘regression sample’. The hedonic equation is used to apply quality adjustment in the case of replacement 
situations which can only occur in the index sample. 
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Chapter 8 Index compilation 

Introduction 

The focus of this chapter concerns the chaining technique for the index compilation - an annex provides 
an example on the decomposition of the chained index rate of change. 

Mainly, PPIs are calculated in three stages, depending on their aggregation level. The stepwise 
compilation procedure implies the aggregation of the lower-level indices to obtain the higher levels ones, 
up to the overall index. This technique is consistent in aggregation because it should grant (apart from 
rounding issues) the same result as if the total index had been compiled in one step. The first step in 
compiling indices concerns price relatives. Each price relative is the quotient of the ratio between the 
current monthly price (numerator) and the base price (denominator). In a second step price relatives are 
aggregated to obtain the elementary price index, also known in the PPI context as the elementary product 
index. In the third and final step the elementary product indices are aggregated as weighted averages 
(typically as a Laspeyres-type index) to provide a set of synthetic indices up to the overall index. 

One of the main tasks in dealing with price indices in practice consists in updating the weights. In a broad 
sense, depending on the frequency of updating, PPIs are distinguished between fixed base indices and 
chained indices. Fixed base indices are commonly updated every five years while chained indices are 
typically updated once a year. At the time of writing, most statistical offices use fixed base indices but the 
attention drawn towards chaining techniques is increasing. It is worth noting that from a strictly technical 
point of view, chained indices can be approached by updating the samples (products and reporting units) 
and by updating the weights structure. 

Some topics concerning the practice of chaining PPIs are presented in more detail because, even if most 
countries still calculate a fixed base index, the interest in chain-linking the PPI seems to be increasing. 

Notation 

In the examples products and reporting units are denoted by numbers: 1, 2, … 

Representative products (in other words the products manufactured by the reporting units for which price 
quotes are provided) (4) and aggregates are denoted, respectively, by lower and upper case letters (a, b, c, 
…; A, B, C, …). The highest aggregate or the overall index is denoted by Z. 

Prices, price relatives and indices are denoted by p, P and I. 

Absolute and relative weights are denoted by W and w. 

Indices rates of change and contributions (or index rate of change decomposition) are denoted by D and 
C. 

The time variable is shown as Y and when it is necessary, Y is replaced by the couple (y, m) denoting 
year, and month respectively. 

The following formula 

[9.1] 

A
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where 

                                                           
(4) The term product has several meanings: it refers to a heading or an aggregate identified by a code and 
a description (in a classification); it is also an element for which a price is observed (the representative 
product manufactured by the enterprise). 
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shows that the index (T) at time (y, m) is equal to a weighted mean of sub-indices A, each one multiplied 
by its own relative weight. In the formula [9.1] the symbol w indicates the weights relatives whose sum, 
by construction, is equal to 1. 

Background 

The coverage and classification of PPIs are defined in terms of NACE Rev. 2. The analysis (breakdown) 
includes classes (4-digit level), groups (3-digit level), divisions (2-digit level), sections (1-letter level) and 
the overall index (for industry). Furthermore, indices are also allocated in terms of main industrial 
groupings (MIGs) which are obtained by aggregating NACE groups. In practice, below the NACE class 
level, indices are compiled using product classifications/lists such as the Prodcom list, CN or CPA. 

In principle indices can be formed by aggregation either by activity or by product. However, as the 
product classifications/lists are linked to the activity classification, each elementary price index can be 
regarded as being assigned both to product and activity classifications. Such a characteristic makes it 
possible to compile the overall index whether aggregating by activity or by product and the weights are 
said to be nested because each elementary price index has its own weight in the product and activity 
classification. As the weights structure is nested each aggregation level gives the total sum of weights, in 
other words they sum to 1 (or a multiple thereof). 

Producer price indices are constructed from elements. The identification of the elements derives from the 
appropriate classification. When the Prodcom list or the CN is used the element is a product identified by 
an 8-digit code and its description. When the CPA is used the element is a product identified by a 6-digit 
code and its description. 

Each reporting unit provides a set of price quotations referring to selected representative products. 

Methods 

Calculating price relatives 

Once collected, price quotations (or simply prices) are first converted to ratios or price relatives, by 
dividing each current price by a common denominator or index base. Therefore, a price relative is defined 
as the ratio between the current month’s price and the base price. For product a, the equation [9.2] is the 
price relative associated with the product a observed at time (y, m). 

[9.2] 

100
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The current price is the numerator of the ratio. The base price is the denominator of the ratio and actually 
shows the index base at the time Y = 0. Commonly, such a denominator is defined as a mean of the 12 
monthly prices of the base year (fixed base index), or it is equal to the base monthly price used for the 
annual chain linking (chained index or index with annual link on a monthly base). In this last case, the 
price relative formula is given in [9.3]. 

[9.3] 
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Worked example: calculation of price relative 

The table below shows a set of monthly prices for four years for the representative product a. 
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Monthly prices per year 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
y=0 13.1 13.3 13.3 13.5 13.5 13.7 14.0 14.0 14.0 14.2 14.2 14.5 13.8
y=1 14.8 15.0 15.0 14.5 14.4 14.0 14.1 13.9 13.5 14.4 15.0 16.0 14.6
y=2 16.3 16.3 16.5 16.5 16.5 16.8 17.0 17.0 17.0 17.2 17.2 17.5 16.8
y=3 17.1 17.4 18.0 17.2 17.5 17.5 18.2 18.3 18.1 18.6 18.5 17.9 17.9

 

The last column of the above table is the annual mean. In a fixed base context, price relatives are 
compiled by applying the equation [9.2] where the denominator is equal to the annual mean of the year 
y = 0, as shown in the table below. 

Monthly price relatives – fixed base 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
y=0 95.1 96.6 96.6 98.0 98.0 99.5 101.6 101.6 101.6 103.1 103.1 105.3
y=1 107.4 108.9 108.9 105.3 104.5 101.6 102.4 100.9 98.0 104.5 108.9 116.2
y=2 118.3 118.3 119.8 119.8 119.8 122.0 123.4 123.4 123.4 124.9 124.9 127.0
y=3 124.1 126.3 130.7 124.9 127.0 127.0 132.1 132.8 131.4 135.0 134.3 129.9

 

For instance, in May (m=5) of y=2 the formula [9.2] is: 

( ) 8.119100
8.13

5.165,2 =×=aP
 

 

When indices are annually linked on a monthly base, price relatives are compiled by applying the 
equation [9.3], as shown in the table below. 

Monthly price relatives – chained 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
y=0 90.3 91.7 91.7 93.1 93.1 94.5 96.6 96.6 96.6 97.9 97.9 100.0
y=1 102.1 103.4 103.4 100.0 99.3 96.6 97.2 95.9 93.1 99.3 103.4 110.3
y=2 101.9 101.9 103.1 103.1 103.1 105.0 106.3 106.3 106.3 107.5 107.5 109.4
y=3 97.7 99.4 102.9 98.3 100.0 100.0 104.0 104.6 103.4 106.3 105.7 102.3

 

For instance, in May (m=5) of y=2 the result is the following: 

1.103100
0.16

5.165,2 =×=aP  

Elementary price index calculation 

The elementary price index can be compiled in several ways, depending on how the information on 
reporting units and representative products is actually managed. Mainly, two methods can be 
distinguished: the weighted and the unweighted mean of price relatives. In price index literature, the 
unweighted arithmetic and geometric mean are respectively known as Carli and Jevons indices. The 
formulas below concern these two indices for the fixed base (shown in formulas [9.4] and [9.5]), and the 
chained index (shown in formulas [9.6] and [9.7]) where the subscript A points out the elementary 
product index, while the sum runs on i = (1, …, n) price relatives P. 
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A comparison of the formulas presents two approaches: the unweighted (stochastic) approach and the 
weighted (economic) approach. Each of these approaches has its own internal coherency and founder: 
Edgeworth for the stochastic approach and Keynes for the economic approach. From a practical point of 
view, preference in the statistical offices seems to be that, if low-level weighting data are not available, 
the choice is the Jevons index (using the geometric mean); otherwise, there is a preference for the 
weighted arithmetic mean (a summary of methods is presented later). 

Worked example: calculation of elementary price index 

By assuming that the reporting units 1, 2 and 3 manufacture the items (a, b, c), (d, e) and (f, g) 
respectively, the available price relatives are the following (based on data in the subsequent table). 

1.138100
21

29

...

9.110100
55

61

3,

1,

=×=

=×=

g

a

P

P
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Compiling price relatives I 

Product Reporting unit
Representative 

products
Prices at time 

T= t
Prices at time 

T=t+1
Price relatives at 

time T=t+1
[1] [2] [3] [4] [5] [6]
K 1 a 55 61 110.9
K 1 b 38 36 94.7
K 1 c 186 194 104.3
K 2 d 29 37 127.6
K 2 e 37 32 86.5
K 3 f 165 171 103.6
K 3 g 21 29 138.1

 

The weighted mean of the price relatives can be carried out at the level of the reporting units, in other 
words by weighting each reporting unit with its own production value; equally it can be carried out by 
using the weight of each representative product. The weights systems are shown in the following table. 

� Each reporting unit has its own weight as provided by an appropriate source (for example an 
annual survey of industrial production). These weights are shown in column 3 of the table below 
– these weights sum to 100 % (when counting each reporting unit once). 

� The weights systems within the reporting units are independent (in other words each reporting 
unit has its own weighting system for its representative products). These weights are shown in 
column 5 of the table below – these weights also sum to 100 % within each reporting unit, and 
sum to 300 % because there are three reporting units in the example. 

� When integrating the weights of the reporting units with the weights associated with the 
representative products a set of weights can be produced for each individual representative 
product within the elementary aggregate K. These weights are shown in column 6 of the table 
below – these weights also sum to 100 % within the elementary aggregate K. 

It should be noted that in practice the information for the weights of the individual representative 
products is rarely available. 

Compiling price relatives II 

Product Reporting unit
Reporting units’ 

weight
Representative 

products

Representative 
products’ weights 
within reporting 

unit

Representative 
products’ weights 
within the product 

K
[1] [2] [3] [4] [5] [6]
K 1 45 a 60 27.0
K 1 45 b 30 13.5
K 1 45 c 10 4.5
K 2 35 d 55 19.2
K 2 35 e 45 15.8
K 3 20 f 80 16.0
K 3 20 g 20 4.0

 

Using the price relatives and the weights shown in the two previous tables, the elementary price index 
(for product K) can be compiled in different ways – these are shown in the following table. The aim of 
this example is to show that when the elementary price index is calculated as a weighted mean of price 
quotations, the same results are achieved when weighting based on the reporting unit’s production value 
or based on the value for the individual representative products. In other words, the results are the same 
because the weights systems used within the reporting units (column 5 above) can be integrated with the 
weights of the individual reporting units (column 3 above). 
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Compiling the elementary price index 

Product [1] K
Price relatives aggregation by unweighted geometric mean [2] 108.1
Price relatives aggregation by unweighted arithmetic mean [3] 109.4
I - Price relatives aggregation by weighted arithmetic mean per reporting unit [4] 107.1
II - Price relatives aggregation by weighted arithmetic mean per reporting unit [5] 108.2
Price relatives aggregation by direct weighted arithmetic mean [6] 107.7
Price relatives aggregation by indirect arithmetic mean [7] 107.7

 

In the rows [2] and [3] of the table above the elementary price index is compiled using simple 
(unweighted) geometric and arithmetic means respectively. 

( ) 1.1081.138...3.1047.949.110 7
1

=××××=KI
 

( ) 4.1091.138...3.1047.949.110
7

1 =++++×=KI
 

If the weights of the representative products are not known, another way to derive the elementary price 
index is to compile a weighted arithmetic mean of price relatives using just the weights of the reporting 
units as shown in rows [4] and [5] above. Again, this can be done synthesising the price relatives using a 
geometric mean or an arithmetic mean (as shown below) using weights of the reporting units only. 

 

( ) ( ) ( )[ ] 1.10720.06.11935.01.10545.01.103 =×+×+×=KI  

where 

( )
( )
( ) 2

1

2
1

3
1

1.1386.1036.119

5.866.1271.105

3.1047.949.1101.103

×=

×=

××=  

 

( ) ( ) ( )[ ] 2.10820.09.12035.01.10745.03.103 =×+×+×=KI  

where 

( )

( )

( )1.1386.103
2

1
9.120

5.866.127
2

1
1.107

3.1047.949.110
3

1
3.103

+=

+=

++=
 

 

If a full set of weights are available, namely weights for reporting units and weights for representative 
products within the reporting units, the elementary price index can be calculated as a weighted arithmetic 
mean of price relatives. This can be done using a direct or an indirect method – the results are the same 
and are shown in rows [6] and [7] of the table above. The direct method is a weighted mean of indices for 
the reporting units where the index for each reporting unit is calculated as a weighted mean of each 
representative product within the corresponding reporting unit. 
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( ) ( ) ( )[ ]
( ) ( )[ ]
( ) ( )[ ] 7.10720.02.01.1388.06.103

35.045.05.8655.06.127

45.01.03.1043.07.946.09.110

=××+×+
××+×+

××+×+×=
K

I  

 

The same result can be achieved using the weights of each representative product with its relative. 

( ) ( ) ( )[ ]
( ) ( )[ ]
( ) ( )[ ] 7.10704.01.13816.06.103

158.05.86192.06.127

045.03.104135.07.9427.09.110

=×+×+
×+×+

×+×+×=
K

I  

 

The chained elementary price index 

For chained indices, an elementary aggregate may change in composition without disturbing the index. 
This situation also occurs also when a comparison is made between two sets of adjacent fixed base 
indices, but when indices are chained annually this occurs more frequently. In particular, this issue can be 
relevant when calculating the twelve-month index rate of change. 

As an example, aggregate A is made up of three products (1, 2 and 3) at times Y=t and Y=t+1. The table 
below illustrates how i) their weights change; ii) and how the availability of representative products 
change, in other words the items b, e and h cease to be available between Y=t and Y=t+1 while the new 
items d, h, i, j and m are introduced by time Y=t+1. 
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Elementary price index composition 

Product
Repre-

sentative 
product

Weight … Jun Dec Product
Repre-

sentative 
product

Weight … Jun

[ 1 ] [ 2 ] [ 3 ] [ 4 ] [ 5 ] [  6 ] [ 7 ] [ 8 ] [ 9 ] [ 10 ] [ 11 ] [ 12 ] [ 13 ]
1 Prices
1.01 1 a - … 16.8 17.5 1 a - … 17.5
1.02 1 b - … 56.0 59.0 1 - - … -
1.03 1 c - … 15.0 16.0 1 c - … 16.8
1.04 1 - - … - - 1 d - … 22.8
1.05 2 e - … 3.8 4.5 2 - - … -
1.06 2 f - … 14.0 15.0 2 f - … 15.5
1.07 2 g - … 7.0 7.7 2 g - … 7.9
1.08 2 - - … - - 2 h - … 29.9
1.09 2 - - … - - 2 i - … 139.8
1.10 2 - - … - - 2 j - … 1091.6
1.11 3 k - … 14.0 15.0 3 - - … -
1.12 3 l - … 5.0 6.0 3 l - … 6.5
1.13 3 - - … - - 3 m - … 47.1
2 Price relatives (December Y-1 =100)
2.01 1 a - … 105.0 109.4 1 a - … 100.0
2.02 1 b - … 103.7 109.3 1 - - … -
2.03 1 c - … 111.1 118.5 1 c - … 105.0
2.04 1 - - … - - 1 d - … 107.5
2.05 2 e - … 115.2 136.4 2 - - … -
2.06 2 f - … 107.7 115.4 2 f - … 103.3
2.07 2 g - … 116.7 128.3 2 g - … 102.6
2.08 2 - - … - - 2 h - … 93.4
2.09 2 - - … - - 2 i - … 113.8
2.10 2 - - … - - 2 j - … 101.1
2.11 3 k - … 107.7 115.4 3 - - … -
2.12 3 l - … 108.7 130.4 3 l - … 108.3
2.13 3 - - … - - 3 m - … 100.6
3 Elementary price index – calculation base
3.1 1 0.6 … 106.6 112.3 1 0.3 … 104.1
3.2 2 0.1 … 113.1 126.4 2 0.6 … 102.6
3.3 3 0.3 … 108.2 122.7 3 0.1 … 104.4
4 Elementary price index – reference base
4.1 1 - … 154.0 162.3 1 - … 169.0
4.2 2 - … 183.4 205.0 2 - … 166.6
4.3 3 - … 142.2 161.3 3 - … 169.5
5 Laspeyres indices – calculation base
5.1 A 1.0 … 107.7 116.8 A 1.0 … 103.3
6 Laspeyres indices – reference base
6.1 A … 168.0 182.2 A … 188.1

Y = t Y = Y + 1

 

The formula below shows the index rate of change of A between June (Y) and June (Y+1). 

 

12100
0.168

0.1681.188 ≅×−=AD
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In fact this variation embodies the different weights composition within A of the products (1, 2 and 3) at 
time Y=t (0.6, 0.1 and 0.3) and at Y=t+1 (0.3, 0.6 and 0.1). Furthermore, the level of the index is 
determined by different sets of representative products: at time Y=t, there are eight price relatives (each 
referring to one representative product) that contribute to calculate the three products, while at time 
Y=t+1 the number of price relatives has grown to ten. As such the sets of price relatives at Y=t and 
Y=Y+1 are different (as noted above because of representative products leaving and entering the market) 
and so are not exactly comparable. 

Higher-level indices 

Generally the Laspeyres type index is used by statistical offices for higher-level indices. This uses a 
weighted arithmetic mean. Weights refer to the structure at the beginning of the time series, but in 
practice these are updated periodically and the time series using different weights chained. The following 
table presents an index composed of four elementary aggregates (A1 to B2) two higher aggregates (A and 
B) as well as an overall index. 
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Nested Laspeyres indices 

Repre-
senta-
tive 
product

Base 
price

Current 
price

Price 
relative

Elem-
entary 
aggre-
gate

Elem-
entary 
aggre-
gate 

weight

Elem-
entary 
price 
index

Higher 
level 

aggre-
gate

Higher 
level 

weight

Laspeyres 
aggre-gate 

indices

Laspeyres 
overall 
index

1 1.81 1.75 96.8
2 2.20 2.08 94.8
3 276.16 320.00 115.9
4 368.52 394.90 107.2
5 224.89 225.00 100.1
6 3.46 3.85 111.1
7 2.04 2.30 112.7
8 2.13 2.40 112.8

A1 695.0 106.1
1 6.78 5.40 79.7
2 3.21 3.34 104.0
3 2.56 2.35 91.8
4 2.21 2.72 123.1
5 2.14 2.58 120.5
6 3.21 3.51 109.2
7 2.34 2.13 90.9
8 3.54 3.77 106.7
9 2.54 2.97 116.9
10 1.25 1.51 120.8
11 2.44 2.34 95.9
12 3.37 3.74 111.1

A2 3672.0 105.0
A 4367 105.2

1 0.72 1.05 146.1
2 1.22 1.58 129.2
3 1.90 2.46 129.5
4 1.08 1.44 133.9
5 1.76 1.79 101.8
6 1.55 1.78 114.8
7 1.33 1.94 146.0
8 1.52 1.55 101.8
9 1.62 1.65 101.8

B1 689.0 121.5
1 1.54 1.70 110.5
2 1.50 1.65 110.3
3 2.09 2.40 114.9
4 1.87 2.18 116.3
5 1.93 2.20 114.1
6 1.59 2.20 138.1
7 1.60 1.79 111.8

B2 63.0 115.7
B 752 121.0

107.5

 

The weights are nested because their sum at the elementary level (Products A1 to B2, shown in the 
formula below using k for the elementary aggregates) is equal to their sum at the aggregate level (A and 
B). 

5119636893672695
4

1

=+++=∑
=k

kW  

and 

51197524367
,

, =+=∑
BA

BAW  
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In terms of weights relatives 

1
5119

63

5119

689

5119

3672

5119

6954

1

=+++=∑
=k

kw  

and 

1
5119

752

5119

4367

,
, =+=∑

BA
BAw  

Fixed base and chain indices 

Depending on the frequency of updating weights, fixed base and chained indices may be distinguished. It 
is worth noting that various updating procedures can be considered. This emerges in particular when 
dealing with indices updated once a year. Strictly speaking, when re-weighting involves drawing a new 
sample of products and a new list of reporting units a chained index is the result. This kind of index is 
characterised by an annual update of products (at the elementary aggregate level), reporting units and the 
representative products. A less ambitious alternative is to limit the annual update to the weights, without 
introducing/removing new/old products (at the elementary aggregate level), reporting units and 
representative products. In this way the indices are always annually chained; for purposes of presentation 
the reference base (set to = 100) needs to be updated as though it were a fixed base. 

As said at the beginning of this chapter, the aggregation structure for a PPI is often established by 
combining activity and product classifications/lists – for example NACE or ISIC for activities and 
Prodcom or CPA for products. In this way, the entire set of products covered by the PPI can be divided 
between higher and lower level indices. Among the first group can be identified the activity aggregates, 
normally from the 4-digit level of NACE (classes) up to the overall index. These indices are calculated by 
the Laspeyres formula. Indices for the intermediate levels (between the 4-digit level and the elementary 
aggregate level which is often around the 8-digit level) might not be calculated. The final result is that the 
overall output price index (in other words the highest level of aggregation) is a weighted average of 
activity and product price indices calculated on the basis of a nested classification. 

Updating samples within chain linking 

The basic elements of the PPI survey are products (at the elementary aggregate level), reporting units and 
representative products. Theoretically the selection of products and representative products should be 
unchanged while the index base lasts, as reporting units can be substituted. 

In a broad sense, a price index is based on the idea of measuring the price dynamics of a selection of 
items. Such dynamics can be observed by referring to a fixed basket of items over a certain period of 
time. In this way it is in principle possible to measure the pure price index dynamic because the items are 
kept as fixed as possible so that price variations are not affected by flows (changes) in the items. 

As regards the representative products, quality changes occur when products are no longer available on 
the market or their price-determining characteristics change. 

In practice reporting units change, for example through the creation of new units, or mergers. Such 
changes require appropriate measures to ensure the sample remains representative. 

Usually, the base of an index number lasts five years (fixed base index) or one year (annually chained 
index). What is worth noting is that the re-basing procedure, carried out every five years or once a year, 
involves simultaneously updating the selection and weights of products (at the elementary aggregate 
level), the list of reporting units and the set of representative products. The practices in the statistical 
offices show that there are intermediate situations between a fixed base and a chained index. This is the 
reason why if the index base is fixed every five years, the survey practice can also involve an annual 
updating of the product weights. 
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Chain-linking 

In general, an index is said to be annually chained if its weights system is annually updated. Technically, 
chain-linking of the PPI is annually carried out on a monthly base. Commonly, December of the previous 
year is the month chosen as the link of the chain. In December of the year Y-1 the new calculation base 
for the year Y is set up. Such a work implies the updating of the selection of products (at the elementary 
aggregate level), the list of reporting units and the set of representative products. The update of the list of 
reporting units is a practical matter for data collection but does not have a direct effect in compiling 
indices. 

The set of products and representative products priced in December Y-1 comprises two sub-sets: the old 
set inherited from the previous (in fact current year Y-1) calculation base; the new set that will contribute 
to the index calculation base in the future (year Y). Generally the two subsets do not have to be disjoint 
(mutually exclusive), as in practice only part of the sample is renewed annually and so there is an overlap. 
Once updated (and data has been collected) the new series of price relatives will be calculated. This 
means that, starting from January in year Y, the denominator of the ratios will be given by the price 
quotation at time December of year Y-1 (such a denominator, for the items entered in the new calculation 
base is equal to 100). 

The new basket of products has a new weights system. Weights are always provided for elementary 
aggregates and where possible also for more detailed levels within elementary aggregates. The 
aggregation of elementary price indices is the first step in the index calculation procedure where weights 
are mandatory for all product categories (5). 

At the beginning of this chapter a general notation was introduced, and for the chain index formulas it is 
necessary to add just the symbol B, for identifying the reference base, and to introduce a subscript for 
distinguishing calculation and reference base indices. 

First of all, the above formula [9.1] is still valid but needs to be partially updated in its original notation. 
Therefore, given the aggregate A, its calculation and reference base formulas will be respectively: 
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The subscript (y-1,12) shows the calculation base, in other words the month of December of the previous 
year (in the example discussed above). The formula [9.9] shows that the index with a particular reference 
base (B) can be compiled from an index with the calculation base (y-1,12) by multiplying that index with 
previously chained (calculation base) indices, each of them referring to its own calculation base. The 
formula [9.9] has its equivalent in the following 
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Worked example of chaining 

The starting position is a set of monthly indices in their calculation base (y-1,12) for a certain period of 
time, starting at time B=0. These are shown in the following table. 

                                                           
(5) Indeed, although is not a common practice used by the statistical offices, price relatives can also be 
defined by using an appropriate weights system. 
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Important note: Y=0 is the first year in this time series, and so the index for the months during the year 
Y=0 are expressed not in relation to December of the previous year (-1,12) for which no value is 
available, but in relation to the average for the year Y=0. 

Calculation of base indices 

Years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Y = 0 … … … … 98.9 … … … … … … 100.2
Y = 1 … … … … 100.8 … … … … … … 101.5
Y = 2 … … … … 100.6 … … … … … … 101.9
Y = 3 … … … … 100.2 … … … … … … 101.0
Y = 4 100.1 99.8 99.9 100.3 100.4 100.7 100.5 100.3 99.9 100.1 100.5 100.7

 

The corresponding set of indices in the reference base B can be calculated by applying the formula [9.9]. 
For instance, at the time (Y=4, m=5), the reference base index – for the aggregate A – is: 
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Using the equivalent formula [9.10] gives 
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By applying the same formula the results in the following table are produced. 

Reference base indices Y = 0 

Years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Y = 0 … … … … 98.9 … … … … … … 100.2
Y = 1 … … … … 101.0 … … … … … … 101.7
Y = 2 … … … … 102.3 … … … … … … 103.6
Y = 3 … … … … 103.8 … … … … … … 104.7
Y = 4 104.8 104.5 104.6 105.0 105.1 105.4 105.2 105.0 104.6 104.8 105.2 105.4

 

Worked example of rescaling 

The data in the above example can be reused to present another topic related to chaining which is the 
rescaling of the reference base. The reference base is a way of presenting as a time series several indices 
that would otherwise not be comparable, for example when the calculation base is updated annually. 
Changing the reference base simply consists in a rescaling practice and can be done at any time. 

If it is decided to change the reference base so that B = Y = 4. Starting from indices with B = Y = 0, the 
rescaling coefficient is simply the arithmetic mean of the 12 monthly indices in the year of the new 
reference base. Therefore the rescaling coefficient is: 

05.1100
12

1

,4
012

14
0

≈÷∑
= ===

m

m
B

I
B

I
 



 

  

8 Index compilation 

135Handbook on industrial producer price indices (PPI) 

The monthly indices within the new reference base are found as follows 
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The same time series as presented before (with B = Y = 0) can now be presented with the new reference 
base (B = Y = 4) and this is shown in the following table. 

Reference base indices Y = 4 

Years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Y = 0 … … … … 94.2 … … … … … … 95.4
Y = 1 … … … … 96.2 … … … … … … 96.9
Y = 2 … … … … 97.4 … … … … … … 98.7
Y = 3 … … … … 98.9 … … … … … … 99.6
Y = 4 99.8 99.5 99.6 100.0 100.1 100.4 100.2 100.0 99.6 99.8 100.2 100.4

 

It holds that, during the year Y = 4, the simple arithmetic mean of the monthly indices is equal to 100, as 
it was in the year Y = 0 for the previous reference base, so that 

∑
= ===∑

= =
12

1

,0
012

1
100

12

1

,4
412

1

m

m
B

I
m

m
B

I
 

Finally, it should be noted that the rescaling does not affect either the month-to-month index rate of 
change or the 12-month index rate of change. The results shown below confirm that the rescaling does 
not produce any effect on the month-to-month and the 12-month indices rate of change paths, other than 
issues related to rounding (which can be avoided by rescaling indices presented with more decimal 
places). 

Reference base index comparison after re-scaling 

Month/Year

Reference base
Y = 0

Reference base
Y = 4

Reference base
Y = 0

Reference base
Y = 4

Jan 0.2 0.2 May Y = 1 2.1 2.1
Feb -0.3 -0.3 May Y = 2 1.2 1.3
Mar 0.1 0.1 May Y = 3 1.5 1.5
Apr 0.4 0.4 May Y = 4 1.2 1.3
May 0.1 0.1
Jun 0.3 0.3 Dec Y = 1 1.6 1.5
Jul -0.2 -0.2 Dec Y = 1 1.9 1.9
Aug -0.2 -0.2 Dec Y = 1 0.9 1
Sep -0.4 -0.4 Dec Y = 1 0.8 0.8
Oct 0.2 0.2
Nov 0.4 0.4
Dec 0.2 0.2

Month-to-month index 
rate of change

Twelve-month index
rate of change

Month
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The chained index rate of change decomposition 

As already explained, PPI are constructed using a nested classification. Therefore the overall index is 
always the result of the aggregation of components. Chain-linking firstly implies that indices are 
compiled in terms of their calculation base; then, to allow the time series comparison, indices are re-
calculated and disseminated in terms of a reference base. However, the latter base is not additive. A major 
problem in dealing with chained indices is the interpretation of the decomposition of their rate of change, 
in other words, how to measure the contribution of each lower level aggregate k in determining the 
overall index rate of change. 

The method suggested by Ribe (6) provides an interesting way to approach this subject. In the Annex, 
following the work of Ribe, the decomposition of the 12-month rate of change is examined and an 
example provided. 

In summary, such a decomposition consists of measuring the additive contribution of each component to 
the overall index rate of change. Using the 12-month rate of change, its formula for the overall index is 
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while for any k component (or lower level aggregate), it can be written as  
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The core of the method is that by summing over k (in other words all the components) equations [9.13], 
the result is not equal to [9.12]: 

[9.14] 
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However, a suitable representation in terms of indices compiled in the calculation base provides the 
additive decomposition of the overall index rate of change. In other words, the summation over k of the 
components contributions is equal to the overall index 12-month rate of change. In formulas, this means 
that  

[9.15] 
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Methods applied in practice 

Calculation of elementary price indices 

A survey of the 17 countries participating in the PPI task force indicated that the most widely used 
methods for aggregating price relatives are the unweighted geometric mean and the weighted arithmetic 
mean; a simple arithmetic mean was also used in some countries while none of the countries use a 
weighted geometric average. 

                                                           
(6) Ribe, M., Effects of subcomponents on chained price indices like the HICP and the MUICP, 1999. 
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Elementary price index formula 

Simple arithmetic mean Simple geometric mean Weighted  arithmetic mean
BG x
CZ x
DK x
DE x
ES x
FR x
IT x
LT x
HU x
NL x
AT x
PL x
SI x
FI x
SE x
UK x
TR x

 

Source: PPI task force 

Calculation of higher level indices 

The Laspeyres type index is the most widely used formula for calculating the PPI; in fact a survey of 
participants in the PPI task force showed that the higher level indices are always calculated by the 
Laspeyres type index formula with the exception of Poland where a Paasche type index is compiled. 
Differences in the PPI calculation procedures depend on i) the lower index digit-level and its weights 
source; ii) the higher indices digit-level and their weight source; iii) the frequency of the weights updating 
procedure; iv) and the kind of index, fixed base or chained. 

Concerning the product indices, the most widely used source for weights is the Prodcom survey although 
national accounts data are also used; some countries also have weights presented using the CPA (source 
unknown). The table below shows that the lower level indices are often calculated using a national 
version of the Prodcom list, for example at a 9 or 10-digit level. The variable provided by the Prodcom 
survey is the value of the production sold (for the domestic PPI it should be limited to sales on the 
domestic market). 

Lowest level of index detail (PPI on the domestic market) 

Lowest index level (digits) Source of weights
BG 8 Prodcom
CZ 6 CPA
DK 6 National accounts
DE 9 Prodcom
ES 8 Prodcom
FR 4 National accounts (CPA)
IT 8 Prodcom
LT 10 Prodcom
HU 8 Prodcom
NL 6 Prodcom
AT 10 Prodcom
PL 7 CPA
SI 8 Prodcom
FI 6 National accounts
SE 8 Prodcom
UK 6 CPA
TR 10 Prodcom

 

Source: PPI task force 
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The most common practice for defining higher level indices is to provide activity based aggregates at the 
4-digit level and higher. From this level upwards the weights normally concern the value of turnover from 
structural business statistics (SBS) or from national accounts, and in some cases Prodcom data is also 
used at these higher levels. 

Higher level indices and source of weights (PPI on the domestic market) 

DL WS
BG 3 SBS
CZ 4 SBS
DK 4 National accounts
DE 4 SBS
ES 4 SBS
FR 4 National accounts (CPA)
IT 4 National accounts
LT 4 Prodcom
HU 4 Prodcom
NL 4 National accounts
AT 4 National accounts
PL 4 SBS
SI 4 SBS
FI 4 National accounts
SE 4 Prodcom
UK 4 Prodcom
TR 4 National accounts

 

Source: PPI task force 

Updating frequency 

The table below shows the frequency of updating samples and weights. When dealing with the frequency 
of updating the selection of reporting units this concerns a major exercise to select a new sample; there 
may be an additional, continuous maintenance of the list of reporting units (for example to take account 
of units merging or dying). Two types of indices are used, namely fixed base and chained – concerning 
country practices neither dominates. As can be seen there is a direct relation between the frequency of 
updating the weights and the use of chaining. In a similar manner there is a close relation between the 
frequency of updating the selection of reporting units and the weights/chaining. 
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Frequency of updating selections and weights (in years); use of chaining or fixed base 
indices 

Products Reporting units Weights Fixed base Chained
BG 5 5 5 x
CZ 1 1 5 x
DK 5 5 5 x
DE 5 5 5 x
ES 5 5 5 x
FR 5 5 5 x
IT 1 1 1 x
LT 1 1 1 x
HU 1 1 1 x
NL 5 5 5 x
AT 1 1 1 x
PL 1 1 5 x
SI 1 1 1 x
FI 5 5 5 x
SE 1 1 1 x
UK 1 5 5 x
TR 1 1 1 x

Frequency of updating selection:

 

Source: PPI task force 

Conclusions 

There are different methods for updating the elements (products/weights, reporting units and 
representative products) of a PPI. Even in a fixed base index, reporting units are currently substituted and 
the set of representative products is continuously maintained. Furthermore, weights may also be updated 
with a higher frequency compared with that of the rebasing operations. 

Chain-linking requires more work to update the basket of products and its weights system, as well as the 
set of representative products. In some ways it can be considered that the quality of chained indices is 
higher than fixed base indices because samples are more representative as they are more frequently 
updated. On the other hand, chain-linking is more expensive. 

At present, most statistical offices still compile the PPI as fixed base indices. The situation is not static as 
some countries already produce chain indices while others are preparing the introduction of these 
practices: the trend suggests that chaining techniques are at least a good practice for compiling the PPI. 
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Annex – Chaining and the additive decomposition of overall index 
rates of change 

Presentation of the deconstruction 

Assuming that the overall index is given by the aggregation of k components, its calculation base formula 
is 

[A.1] 
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In [A.1] 
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 is the weight of the component k, so that 
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; the superscript (y, m) 

indicates the current time (year, month), while the subscript (y, 0) shows the calculation base: (y, 0) 
stands for the month 0 in the year y. 

As seen, the 12-month rate of change of the overall index and for any of its components can be written 
respectively as 
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The above formulas concern the reference base. Although the corresponding formulas for the calculation 
base have no meaning in themselves, their definition aims to allow the decomposition of the index rate of 
change. Therefore, by construction, the 12-month index rate of change for the overall index and any 
components should be the following: 
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In other words, a suitable representation in terms of indices compiled in the calculation base provides the 
additive decomposition of the overall index rate of change. In fact, while the sum over k in formula [A.3] 
does not give the same value as in formula [A.2], by using the calculation base indices it is possible to get 
an additive decomposition of the 12-month index rate of change. This concept, in formula, can be written 
as  

[A.6] 
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where the additive components are shown by C. In the above formula,  
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The equation [A.7] helps to separate two effects on the 12- month index rate of change, those due to the 
current year and those to the previous one. In formula [A.8] the first element shows the current year effect 
and the second one indicates the contribution to the index rate of change inherited from the past: 

 

[A.8] 

+






 −×
−
−

−
−

×=−

4444444 34444444 21
effectyearcurrent

my
ky

I
my

y
I

y
y

I

ky
wmy

kmy
C 100,

;0,,1
0,1

12,1
0,1

;0,
,

;,1

 

 
 

4444444 34444444 21
effectyearprevious

my
ky

Iy
ky

I
my

y
I

ky
w








 −
−−−

−×
−
−

−+ ,1
;0,1

12,1
;0,1,1

0,1

;0,1

 

 

 
)(,

;,1
)(,

;,1
βα my

kmy
Cmy

kmy
C −+−=

 



 

  

8 Index compilation 

142Handbook on industrial producer price indices (PPI) 

Worked example 

The example presents an overall index (Z) made up of four components (or lower level aggregates), 
labelled A to D. In the first table below are the indices and weights during (y-1). 

Calculation base indices for the year y-1 

Weights Jan Feb Mar Apr May Jun … Dec
A 0.3 106.7 106.9 107.5 107.7 107.6 108.4 107.7
B 0.2 107.6 107.9 107.8 108.1 108.2 108.8 110.1
C 0.4 110.5 111.4 111.6 112.3 112.7 113.8 110.3
D 0.2 129.8 131.6 134.5 135.2 143.1 146.6 118.7
Z 1.0 112.3 113.1 113.9 114.3 115.9 117.2 111.0

 

Of course, for any component, the time series indices (in the calculation base) re-start once a year. So for 
the indices for year y – shown in the table below – the column of December (y-1) shows indices that are 
all equal to 100 as that is the calculation base. 

Calculation base indices for the year y 

Weights Dec y-1 Jan Feb Mar Apr May Jun …
A 0.3 100.0 99.9 99.8 99.9 99.7 99.6 99.4
B 0.2 100.0 100.0 99.7 99.6 99.4 99.2 99.0
C 0.3 100.0 98.3 97.5 96.5 96.3 96.2 96.2
D 0.2 100.0 99.6 99.1 96.9 97.5 98.8 102.2
Z 1.0 99.3 98.8 98.1 98.1 98.2 98.7

 

In this example the year (y-1) coincides with the time ‘zero’ (the reference base), so that the calculation 
base and the reference base for the year y-1 are equal by construction. Using y-1 as the reference base, the 
calculation base indices for the year y (in the table above) can be transformed to be presented with y-1 as 
the reference base as shown in the next table. For any component k, the reference base is constructed by 
multiplying each calculation base index with the linking coefficient (also shown in the table below). This 
is given for year y by dividing the calculation base index (December y-1) by 100. For instance, for k = C 
and m = March, the reference base index in year y is given by 
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Reference base indices  

y
Weights l ink Jan Feb Mar Apr May Jun …

A 0.3 1.1 107.6 107.5 107.6 107.4 107.3 107.1
B 0.2 1.1 110.1 109.8 109.7 109.4 109.2 109.0
C 0.3 1.1 108.4 107.5 106.4 106.2 106.1 106.1
D 0.2 1.2 118.2 117.6 115.0 115.7 117.3 121.3
Z 1.0 1.1 110.2 109.7 108.9 108.9 109.0 109.6

 

By applying the formulas [A.3] and [A.2] the 12-month index rate of change is calculated for the 
components A to D and for the total Z. These results are shown in the table below. For instance: 

i) the result for the component k = D in June (in other words m = 6) derives from the following equation 
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ii) the result for total Z in April (in other words m=4) is 

7.41001
3.114

9.108
1

4,1

4,
1, −=×







 −=−
−

=−
y
BI

y
BIyy

B
D

 

12-month index rate of change 

y
Weights Jan Feb Mar Apr May Jun …

A 0.3 0.8 0.6 0.1 -0.3 -0.3 -1.2
B 0.2 2.3 1.8 1.8 1.2 0.9 0.2
C 0.3 -1.9 -3.5 -4.7 -5.4 -5.9 -6.8
D 0.2 -8.9 -10.6 -14.5 -14.4 -18.0 -17.3
Z 1.0 -1.9 -3.0 -4.4 -4.7 -6.0 -6.5

 

Finally the index rate of change decomposition can be analysed. In the table below, the decomposition for 
the component indices is calculated by applying the formula [A.8] and the overall index rate of change 
using the formula [A.4]. For example, taking the component k=A in February (m=2): 
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Similarly, the total Z in May (m=5) is equal to 
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12-month index rate of change (column) decomposition 

y
Weights Jan Feb Mar Apr May Jun …

A 0.3 0.2 0.2 0.0 -0.1 -0.1 -0.4
B 0.2 0.4 0.3 0.3 0.2 0.1 0.0
C 0.3 -0.6 -1.2 -1.6 -1.9 -2.0 -2.3
D 0.2 -1.8 -2.2 -3.0 -3.0 -4.0 -3.9
Z 1.0 -1.8 -3.0 -4.4 -4.7 -6.0 -6.5

 

The contributions of the components (column decomposition) can be aggregated using the formula [A.6]. 
If this is done for example for March in year y the rate of change for the total index (Z) is confirmed. 
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A further feature of this approach is the row-decomposition of the index rate of change whereby this is 
separated into two (additive) parts, one measuring how much of the index rate of change is due to the 
current year (α) and the other measuring how much is inherited from the previous one (ß). The results are 
shown in the following table. For example, using the component B, in February (m=2) of year y the 
contribution can be decomposed as follows. 
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2658.03146.00488.0 =+−=  

12-month index rate of change (row) decomposition 

α ß α ß α ß α ß α ß α ß
A -0.0303 0.2710 -0.0601 0.2153 -0.0298 0.0534 -0.0892 0.0000 -0.1173 0.0263 -0.1740 -0.1818
B 0.0000 0.3601 -0.0488 0.3146 -0.0646 0.3266 -0.0966 0.2830 -0.1270 0.2652 -0.1570 0.1794
C -0.5868 -0.0631 -0.8569 -0.3446 -1.1912 -0.4044 -1.2549 -0.6200 -1.2710 -0.7338 -1.2569 -1.0582
D -0.0707 -1.7748 -0.1579 -2.0480 -0.5400 -2.4907 -0.4340 -2.5920 -0.2054 -3.7801 0.3724 -4.2744
Z -0.6919 -1.1576 -1.1777 -1.8568 -1.8516 -2.5461 -1.8451 -2.8871 -1.7239 -4.2278 -1.2312 -5.2901

May JunJan Feb Mar Apr
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Chapter 9 Revisions 

Introduction 

The PPI is one of the STS indicators which is least affected by revisions. The 2011 Report from the 
Commission to the European Parliament and the Council concerning Short-Term Statistics has a special 
section dedicated to the revision of the STS indicators. The average absolute revision for the domestic 
PPI for the EU as a whole was 0.1 % for data covering the period from June 2007 to December 2010. 

A study carried out in 2006/2007 (the PEEIs in focus summary for the domestic producer price index) 
found that 12 Member States do not revise their domestic PPI at all and half of the 14 Member States that 
do revise this index do so only once. 

Recommendations 

The members of the short-term statistics working group agreed on a series of recommendations relating to 
short-term statistics. The last review of these recommendations was made at the working group meeting 
in December 2008. Among other aspects, these recommendations concern a common information policy 
on STS data revisions. Concerning revisions these recommendations could be summarised as follows: 

� the PPIs can be revised; 

� in case of important revisions, Eurostat must be informed about the reasons of the revisions and 
be given the possibility to also inform its users. 
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Geographical aggregates and country codes 

EU European Union 

EU-27 European Union of 27 Member States 

EA-17 Euro area of 17 countries 

Member States (in protocol order) 

BE Belgium 
BG Bulgaria 
CZ the Czech Republic 
DK Denmark 
DE Germany 
EE Estonia 
IE Ireland 
EL Greece 
ES Spain 
FR France 
IT Italy 
CY Cyprus 
LV Latvia 
LT Lithuania 
LU Luxembourg 
HU Hungary 
MT Malta 
NL Netherlands 
AT Austria 
PL Poland 
PT Portugal 
RO Romania 
SI Slovenia 
SK Slovakia 
FI Finland 
SE Sweden 
UK United Kingdom 

Non-member countries (in alphabetical order) 

HR Croatia 
NO Norway 
CH Switzerland 
TR Turkey 
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Other abbreviations and acronyms 

A/B/C classification of pricing methods 
ABS anti-lock braking system 
BGN Bulgarian lev 
BPM IMF’s balance of payments and international investment position manual 
CD compact disc 
CENEX centres and networks of excellence 
CN combined nomenclature 
CPA statistical classification of products by activity 
CPC central product classification 
CPI consumer price index 
CZ-CPA Czech Republic version of CPA 
DKK Danish krone 
DVD digital versatile disc 
EA elementary aggregate 
EC European Community 
EEC European Economic Community 
FOB free on board 
GB gigabyte 
GDP gross domestic product 
GHz gigahertz 
GP German product classification (Güterverzeichnis für Produktionsstatistiken) 
HCSO Hungarian Central Statistical Office 
HDD hard-disk drive 
HICP harmonised index of consumer prices 
HS harmonised commodity description and coding system 
ID Identification 
IMF International Monetary Fund 
ISIC international standard industrial classification of all economic activities 
ISTAT Italian statistics office 
IT information technology 
KAU kind of activity unit 
LTL Lithuanian litas 
LVL Latvian lats 
MB megabyte 
MCR monthly chaining and resampling 
MIG main industrial grouping 
MUICP monetary union index of consumer prices 
NACE statistical classification of economic activities in the European Community 
 (NACE stands for Nomenclature générale des activités économiques 
 dans les Communautés européennes) 
NIP Slovenian nomenclature of industrial products 
OECD Organisation for economic cooperation and development 
ONS Office for National Statistics (United Kingdom) 
ÖPRODCOM Austrian version of the Prodcom list 
PEEI principal European economic indicators 
PPI producer price index 
PPS probability proportional to size 
ProdFra French version of the Prodcom list 
R&D research and development 
RAM random access memory 
SBS structural business statistics 
SKK Slovak koruna 
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SNA system of national accounts 
STS short-term statistics 
SVGA super video graphics array 
TDE touchtone data entry 
TFT thin-film transistor 
UN United Nations 
VAT value added tax 
VGA video graphics array 
WZ German activity classification (Klassifikation der Wirtschaftszweige) 

Symbols (used in tables) 

~ approximately 
: not available 



 

  

 Abbreviations 

151Handbook on industrial producer price indices (PPI) 

Classifications (extracts) 

NACE Rev. 1.1 (statistical classification of econom ic activities in the European 
Community) 

A: Agriculture, hunting and forestry 
B: Fishing 
C: Mining and quarrying 
D: Manufacturing 
E: Electricity, gas and water supply 
F: Construction 
G: Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and household goods 
H: Hotels and restaurants 
I: Transport, storage and communication 
J: Financial intermediation 
K: Real estate, renting and business activities 
L: Public administration and defence; compulsory social security 
M: Education 
N: Health and social work 
O: Other community, social and personal service activities 
P: Activities of households 
Q: Extra-territorial organisations and bodies 

A full listing of the NACE Rev. 1.1 classification is accessible on the Eurostat website 
(http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=ACT_OTH_BUILD_TREE&Str
Nom=NACE_1_1&StrLanguageCode=EN). 

NACE Rev. 2 (statistical classification of economic  activities in the European 
Community) 

A: Agriculture, forestry and fishing 
B: Mining and quarrying 
C: Manufacturing 
D: Electricity, gas, steam and air conditioning supply 
E: Water supply; sewerage, waste management and remediation activities 
F: Construction 
G: Wholesale and retail trade; repair of motor vehicles and motorcycles 
H: Transportation and storage 
I: Accommodation and food service activities 
J: Information and communication 
K: Financial and insurance activities 
L: Real estate activities 
M: Professional, scientific and technical activities 
N: Administrative and support service activities 
O: Public administration and defence; compulsory social security 
P: Education 
Q: Human health and social work activities 
R: Arts, entertainment and recreation 
S: Other service activities 
T: Activities of households as employers; undifferentiated goods- and services-producing activities of 
households for own use 
U: Activities of extraterritorial organisations and bodies 

A full listing of the NACE Rev. 2 classification is accessible on the Eurostat website 
(http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=LST_NOM_DTL&StrNom=NA
CE_REV2&StrLanguageCode=EN). 
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http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=LST_NOM_DTL&StrNom=NACE_REV2&StrLanguageCode=EN
http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=LST_NOM_DTL&StrNom=NACE_REV2&StrLanguageCode=EN
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