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Preamble -

Foreword

In 2002, the European Commission set up a listeyf ikfra-annual macro-economic indicators, called
principal European economic indicators (PEEIs). ©héhese indicators is the domestic producer price
index (PPI) also known as the domestic output gridex.

At the short-term statistics working group in Ded®m 2007, Eurostat presented the outcome of an
analysis on the non-domestic PPIs, which in sonsesahowed diverging trends between countries.
Similar divergences were observed, although to allemextent, also for the domestic PPIs. Further
investigations concluded that the different pricevelopments partly arose from methodological
differences from country to country.

In answer to the observed issues, a task forceRds Was organised in order to exchange best peactic
and discuss typical methodological issues relatngPls. The PPI task force met a total of thrersiin
2009 and 2010.

The main outcome of this task force is the presamidbook that: brings together best practices én th
Member States; extended methodological guidelingsactical examples; and international

recommendations concerning the PPIs, in particHlamostat, International Monetary Fund (IMF) and

United Nations (UN) recommendations. The handb@okrganised according to the main discussion
topics as included in the mandate of the task force

This handbook aims to serve as a tool for improvWirgquality 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 methodologicatespéthe industrial PPIs. It extends the guidedin

in the short-term statistics (STS) methodologicahoal building on best practices in the MembereStat
and taking account of recommendations in the PrmdBcice Index Manual of the IMF (hereafter IMF
manual on PPIs).

The handbook contains nine chapters organisediiggarts. Most of the chapters are broadly orgeahi
according to a common structure: introduction, rodth methods applied in practice (based on surveys
of country practices or examples), and recommeonsti

Terminology

The separate chapters in this handbook were igitishfted as a collection of subject-specific papey
several different authors. The initial drafts hdneen edited to produce a more homogeneous structure
and style and to reduce overlapping/repetition. €d@ing has also included the harmonisation of a
number of specific terms — the main ones are liseddw. When the handbook contains verbatim exdract
from other reference materials (such as manua¢setigenerally have not been edited, and so differen
terms may be used.

Selection of key words

Activity 1. Used to indicate any_level of an actity classification such as statistical classificatioof
economic activities in the European Community (NACE used in the same way as the
word industry in the international standard industrial classification of all economic
activities (I1SIC).

2. Used in a general way to refer to the populatiomf units classified to a particular
NACE heading instead of the words branch or sectowhich might be interpreted as
implying the use of a particular type of statistichunit.

Product or product heading  Used to indicate a prodat at any level of a classification such as the dsification of
products by activity (CPA) or a list such as Prodcon.

Product (business Indicates any good or service produced by a unit a producer might identify several
perspective) different products in its product range that all bdong to one single product heading even
in the most detailed of statistical classifications

Reporting unit Technically a reporting unit (that reports 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 siply referred to as reporting units.

Representative products Also known as product reprgentatives or price representatives.

The precise product selected (normally by the repding unit and/or statistical office) for
which prices will be quoted. See also transactions.

Section, Division, Group, Used to indicate a specific level of a classificati in accordance with the naming

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

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

combination of i) a precisely defined representatie product ii) traded under precisely
specified transaction (or sales) conditions.

Handbook on industrial producer price indices (PPI) 6




Special note on (types of) statistical units

In a few places the handbook refers to specifiesypf statistical units, such as the enterpriddrat of
activity unit (KAU). These terms are used in thesse of Council Regulation (EEC) No 696/93 of 15
March 1993 on the statistical units for the obskovaand analysis of the production system in the
Community.

Early drafts of this handbook used a mixture ofm&rsuch as enterprise, establishment, company,
undertaking, firm, business, often seemingly irttargeably.

= Some of these are not true statistical units (sashcompany which is a legal form, like
partnership or sole trader).

= Others are generic terms with no precise statlgdiefinition in EU statistics (firm and business).

= Others were previously used in EU statistics but sioce the 1993 Regulation on types of
statistical units which established a single tygglonotable examples are the term enterprise
which was preferred to undertaking and local KAUahkhis used rather than the establishment.

It should nevertheless be noted that many of thesms may have precise statistical definitions in
national statistics or in other international sttidis, notably the term establishment which is Widesed.

In some cases these terms have distinctly differergnings in different countries, again notablydase
for the establishment.

Except where the precise choice of type of statibtunit is essential this mixture of terms hasrbee
replaced by the editors by referring simply to pineducer or to the reporting unit, without specifyithe
type of statistical unit. Where a verbatim quots baen included, for example from other internation
manuals, the type of statistical unit has not tesgited.

In the case of collecting prices the choice of tgpstatistical unit to report prices may be coesidl to
be relatively unimportant as it is the price of quots (not a stock or flow relating to the statistiunit
itself) that is observed and reported. The choictyme of statistical unit is however important fitre
development of a system of weights when producipig Hn particular for activity-based PPlIs.

Producer price indices in the European Union

Legal base for PPIs

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

= STS legal acts, notably the STS Regulation andntipdementing Commission Regulations, for
example on the definition of the indicators;

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

The Council Regulation 1165/98 concerning shomatestatistics (hereafter referred to as the STS
Regulation) requires the EU Member States to delougput price indices: these are also known as
producer price indices (PPI) and that is the tesmduthroughout this handbook. The indices must be
compiled for industry (according to the requirensenf annex A of the STS Regulation) and other
services (annex D) — note that this handbook facosendustrial PPIs.

Requirements

The STS Regulation establishes which indices arbet@rovided, as well as the level of detail, the
frequency, the type of index and the deadline fowrjoling short-term statistics. The requirementgesel

to some extent on the size of the Member Statendradher 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-tomestic PPls, as well as a total that is
effectively a compilation of these two indices. Téuro area Member States have to provide a further
breakdown of the non-domestic PPI to distinguistwben 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 sizheoEduntry, bigger countries being obliged to daliv
more detailed indices and smaller countries beimnfited a longer period to compile and transmit th
data. The table below shows the classification dfember States into three groups to determine the
level of detail required: the criteria for makingpgps for extended deadlines are similar.

Groupings of Member States

Definition in terms of

G
roup share of EU value added

Group members (base year 2005)

Bulgaria, Estonia, Greece, Cyprus, Latvia, Lithuania, Luxembourg,
Hungary, Malta, Romania, Slovenia and Slovakia

1 % or more in Sections Bto E & Belgium, Czech Republic, Denmark, Ireland, the Netherlands,
less than 4 % in Section C Austria, Poland, Portugal, Finland and Sweden

1} 4 % and more in Section C Germany, Spain, France, Italy and the United Kingdom

| Less than 1 % in Sections B to E

For the extended deadlines, the threshold betwesupg Il and Il is less than 3 % of value added in
Sections B to E rather than 4 % in Section C: tlegeethree Member States falling between these two
thresholds and therefore face the Group Il reauénets for stricter deadlines, namely the Nethesdand
Poland and Sweden.

Summary of requirements

Common requirements

NACE Rev. 2 Sections B to E excluding Classes 07.21 and 24.46,

Scope 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)
Freguency/periodicity monthly

Level of activity detail by country group

Country group  Level of detalil
| Total Industry, MIGs and NACE sections (1-letter)
Il as Group | plus NACE divisions (2-digit level)
as Group Il plus NACE groups and Classes (3 and 4-digit level) within Section C representing
11 (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 | and |1 Country group Il1

1 month, 15 days; 15 days extra for
data at the 3 and 4-digit levels

1 month, 5 days; 15 days extra for
data at the 3 and 4-digit levels

1 month, 5 days; 15 days extra for
data at the 3 and 4-digit levels

Producer prices (total) 1 month, 15 days + 15 days

Domestic and non-domestic producer prices 1 month, 5 days + 15 days

Domestic and non-domestic producer prices 1 month, 5 days + 15 days
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Definitions of indicators

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

Output price (variable 310 in the STS Regulation)

It is the objective of the output price index toasere the monthly development of transaction priafes
economic activities.

The domestic output price index for an economidvagtmeasures the average price development of all
goods and related services resulting from thavi#gtand sold on the domestic market. The non-ddimes
price index shows the average price developmemvérted to local currency) of all goods and related
services resulting from that activity and sold aésof the domestic market. When combined, thege tw
indices show the average price development ofcaltlg and related services resulting from an agtivit

It is essential that all price-determining chargsties of the products are taken into accountluiing
quantity of units sold, transport provided, rebatesrvice conditions, guarantee conditions and
destination. The specification must be such thagulbsequent reference periods, the observationisunit
able uniquely to identify the product and to pr@vitie appropriate price per unit.

The following rules apply for the definition of p&s.

= The appropriate price is the basic price that edetuvalue added tax (VAT) and similar
deductible taxes directly linked to turnover asIvad all duties and taxes on the goods and
services invoiced by the unit, whereas subsidiepraducts received by the producer, if there
are any, should be added.

= If transport costs are included, this should be pfithe product specification,

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

= The output price index should take into accountifjuehanges in products,

= The price collected in period t should refer toeyedbooked during period t (moment of order),
not the moment when the products leave the fagatgs,

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

The index should in principle reflect the averagee during the reference period. In practice the
information actually collected may refer to a pastar day in the middle of the reference period tha
should be determined as a representative figuréhreference period. For products with a sigaific
impact on the national economy that are known teehat least occasionally, a volatile price
development, it is important that the index doekeéad 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 fmiable 310 (output prices) also apply to the iedifor
the distinction between domestic and non-domesitipud prices.

The indices of domestic and non-domestic pricesiiregseparate output price indices to be compiled
according to the destination of the product. Thstidation is determined by the residency of thedthi
party that has ordered or purchased the produ&.dbimestic market is defined as third parties esgid

in the same national territory as the observatioit. Wutput prices for the non-domestic market are
further sub-divided into output prices for produdespatched to euro area countries (312z) andhal o
output prices (312x).

Source: Commission Regulation (EC) No 1503/200886eptember 2006 implementing and amending
Council Regulation (EC) No 1165/98 concerning shenn statistics as regards definitions of variaple
list of variables and frequency of data compilation

Handbook on industrial producer price indices (PPI) 9




Purpose of PPIs

Use and users of PPIs

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

There are three major uses of PPIs.

= As an economic indicator, PPIs capture price movasprior to the wholesale or retail level.
Therefore, they may foreshadow subsequent pricegasafor businesses and consumers. They
can be an early indicator of inflationary pressuiredhe economy. These data are used in
formulating fiscal and monetary policies.

» As a deflator of other economic series, PPIs agsl us adjust other economic time series for
price changes.

= As the basis for indexing prices in contracts (kg or indexation), PPl data are commonly
used in indexing purchase and sales contracts.eTbestracts typically specify amounts of
money to be paid at some point in the future. Iy ha agreed to include an indexation clause
that takes account of changes in prices, for exampselected inputs.

In many countries, there is a big demand for PRdsnfbusiness and trade organisations. In most
countries, these indices have already been inemdst for decades and are part of economic life for
national accountants and businesses. For thesethmsgsieed to be maintained by national statistical
offices at a detailed level. For this reason, mawegium-sized and small countries calculate detdilets
beyond the requirements of the STS Regulationdemto satisfy a national demand.

Activity and product PPIs

Different PPIs may be constructed to serve diffepemposes; therefore, the decision to compilertaire
type of PPl must be taken according to what thenmee of that indicator is going to be. As an
illustration, PPIs constructed with the main pugpa$ deflating STS indicators may be different from
PPIs constructed to deflate national accounts a@tdis, or to serve as indicators of price change in
various markets.

The main distinction that can be made is betwediviebased PPIs and product-based PPIs. The
essential difference between these is the typeeajhvis used to aggregate detailed price informatitm
higher level indices. In both cases prices are mbsefor particular products (more precisely for
representative products); a time series of thisepinformation can then be produced relative topttee

at a particular moment in time (such as the begmoir end of the series, or some other fixed pant
this is called a relative. The relatives for maiffedent products can then be combined using weigtut

a detailed level these weights are normally proggights, but at a certain level of aggregatiopiftglly
4-digit level) it is possible to use either actyvitr product weights.

The STS Regulation requires PPIs presented bro&em thy activity and based on the KAU. Generally,
when the observation unit (for the weights) is #&U, the differences between product-based and
activity-based PPIs may be expected to be quitdl.sma

Furthermore, there may be differences between &dtipiled for deflation purposes and PPIs compiled
for indexing prices in contracts. The former maybased on the basic price concept (assuming tkat th
indicator to be deflated is also valued at basiceg) in other words excluding non deductible tgpies
subsidies on the products, while the latter woudmally be valued at the purchaser price.

Handbook on industrial producer price indices (PPI) 10
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Price-determining characteristics I-

Chapter 1 Price-determining characteristics

Introduction

PPIs are intended to measure a pure price chahgeprbducts (goods and related services resuitinrg f
an activity) whose prices are collected and congpamesuccessive time periods should be identical in
respect of their technical (physical) and econofir&nsaction) characteristics. To ensure consigténc
the final index, the price observations should caragdike with like for each period. A price obsdiga

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 priceleation.

The aim of this chapter is to analyse the posspleroaches to detail price-determining charactesist
and to ascertain the best practices used in thebdeStates.

Methods

Description of the methods

An analysis of the breadth of the product spedificais provided by the United Nations manual on
producers’ price indices for industrial goods, Néerk, 1979.

‘The first question that arises is whether the itgpecification should be drawn up in great detail o
prepared on a relatively broad basis. There arargdges and disadvantages in both approache® If th
specifications are highly detailed — e.g., “merfigts, non-sport, with collar, long sleeved, plahite,

all cotton, non-shrink, non-crush” — the statidtioffice may have better control of the process tral
collected prices may be sufficiently homogenousttsat actual prices can be published. However,
extremely detailed specifications may result inficlifities in collecting price observations, sindet
product may not be made by some producers or maperonade month after month. Furthermore, for
some producers a very narrowly specified produgt b incidental to its production of the eight-digi
commodity group, and unrepresentative.

A broadly specified commodity on the other handnigre flexible and permits some adaptation to the
circumstances of individual respondents. Then tapparrangements must be made with each enterprise
so that subspecifications within the specificati@me determined. One respondent, for example, may
report for low-priced shirts their prices while aamufacturer of a high-priced line reports for them.
Obviously the statistical office has a more conmgikel task of controlling the operation, becaussust
ascertain that reporting units continue to prieeitientical items moth after month. A further drawk is

that it is not feasible to publish the actual agergrice in such situations, since the prices ctdbkcover

a range of specifications within a commaodity code.

In general, however, the advantages of broad spatifns will usually outweigh the disadvantages] a
it is probably the superior course for commodif@swhich it is not intended to publish averagecps. It
introduces greater flexibility in the programmeolpably creates greater representativeness of ezport
prices and is likely to increase the number of lesabservations.’

Handbook on industrial producer price indices (PPI) 12




Price-determining characteristics I-

Technical characteristics (physical product specification)

All the relevant technical characteristics (physjm@duct specification) of the product are to bevided
describing the product, in other words all the infation necessary to identify the selected prodself.

The description of products should specify (whegvpligable) brand name, type / model, design, size /
dimensions / weight / power / capacity, other téc&ininformation, parts / attachments included} sdér
raw materials, special features, composition, neethd production, specific intended use / range of
application, quality category / grade of the pradand so on. For example, if a producer chargee mo
for a red widget than a white one, colour is on¢hefprice-determining variables; if all widgete aold

for the same price regardless of colour, coloundsa price-determining variable. In the case ahise
processed goods or raw materials — for example fiowwoal — the main characteristics can be desdrib
quite briefly; for more complex products — for exgenmotor vehicles or machine tools — a more dedail
description of technical characteristics is needeat. instance, in the case of a washing machine the
information required for a precise specificationymaclude make, model number, capacity, whether
automatic, whether top or front loaded, and spaesp

The description of industrial services may containomplete description of the type of service being
performed, a description of what is included in $leevice, a description and listing of componeitgs
which together determine the final net price. Thesveers to the following questions indicate
characteristics that should probably be includetthindescription.

= What characteristics does the reporting unit carsichen setting the price of the service?
= What characteristics of the service would causeptize to change?
Some of the most common types of descriptive caiegdor services may be: component charges (type
of labour and labour cost, type of material andemal cost, miscellaneous features and chargesdad|
in the service, such as preparation, inspectiomanéies, set-up costs), parts or equipment indiged
in the service, location of the service, lengthhaf service, frequency of the service.
Economic characteristics (transaction specification)
Identical economic characteristics (transactiorcsjgation) should include the terms and conditiaris
sale. Several types of characteristics can be derei.
Type of customer
The product was sold:
= on the domestic market
=  to other manufacturers
= to wholesale enterprises
=  to retail enterprises
= inthe 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 mflar customers or one particularly important coso

(for example a particular wholesaler or retailéfra product is sold in different countries eitl@single
country is selected (for example with the highedes value) or a weighted average can be calculated
from prices for different countries.

Handbook on industrial producer price indices (PPI) 13




Price-determining characteristics I-

Contract terms

Various types of contracts may determine the pfaeexample:
= 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 oigleot delivered at one time, but is staggered ave
period of time. Higher prices may be charged foritipie delivery orders covering longer periods,
because suppliers try to cover themselves agaissilge price rises.

Measurement unit and quantity

The price of the product may vary with differenipshent sizes. The reporting unit has to selecintbst
frequent:

» physical quantity (for example kg, m, m2, m3, piguair)

= quantity of sale (for example single units, hundre¢tlousands)

Terms of payment
* inadvance
= 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 fthen reported price. A price including delivery is
preferred only when delivery is an integral parthaf product itself. This is a case only when haftthe
following conditions are met:

= the reporting unit delivers the product itself,

= jtis impossible to separate delivery revenue fpyoduct revenue.

Type of price
= contract price

= average price (of a day or of a month)

Handbook on industrial producer price indices (PPI) 14



Price-determining characteristics I-

= [ist price
= transfer price
= other (reporting unit has to indicate)

An average price reflects more than one transacti@n a consistently defined time period. It hab¢o
calculated by weighted arithmetic average formula.

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

Transfer prices (for products provided by one pérn enterprise (or enterprise group) to anothexy

be the only available market price proxies. Theyudth be used with caution, only after careful aitan

has been paid to market price movements for simpitaducts 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 timesnduthe year: it reflects seasonally-recurring and
generally predictable changes in supply and demand.

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

A trade discount is given to a particular clasbwyjer.

Other economic characteristics (transaction specifi cation)
Various other characteristics may play a role itedwrining prices, for example:
= mode of dispatch (forwarding agent, rail freiglatsie and carry, etc.)
» means of transport (own motor truck, own fuel témikk, etc.)
= type of packaging (bag, box, container, tank, gafiet, etc.)
= currency (for example euro, US dollar, Japanesg yen

For some activities, a specification for a particybroduct may not be appropriate. For example,esom
activities produce goods or services on a madederabasis and the same product is not produced in
successive periods: these may be referred to apeirproducts. Examples of this could be furniture,
prepared feeds for farm animals, doors and winddrvshese instances, a generic specification may be
more appropriate or a specification for a standeather than specific) product.

Methods applied in practice

An inquiry on price-determining characteristics veast to the 17 countries participating in the ®Bk
force. The completed questionnaires were receinad 16 of them — some results are presented below.

Broadness of the specification of a representative product

Question. What is your opinion on the broadnesa physical product specification?

should be very detailed / it should be relativelgdul).
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The vast majority of countries indicated that tpedfication should be very detailed in order tmidv
mixed-products and mixed-customers, as well aslimirate the effects of quality changes. It is
necessary to know the specification in order toergke that the product observed remains the same.

Finland noted that in practice it is often quitéfidult to have detailed specifications and recepriee
data regularly, for example in the case of prodtitds vary a lot depending on the customer and vher
the same customer only buys the product once.

Slovenia and Hungary indicated that the extenthickva specification is tight or loose depends tyain
on the nature of the product and which elementsrdene its price. The specification for some praduc
must be very detailed, as this is the only wayrisuee that the price for the same product is report
every month. For example when a producer has miamias products but with different characteristics
which also have an impact on the price, then thecifipation needs to be more detailed. A broad
specification can be used in cases when a prodhasra set of similar products with similar
characteristics, which do not have much impactrigepbut the sale of products depends more onehark
conditions. In such cases the product specificatiay be expressed something like ‘Woman’s skinnfro
silk and cotton, more than 60 % cotton, 1 piece’.

In some cases it is necessary to make compromisepdcifications otherwise there will be a lot of
missing prices. In order to avoid one-off productshe survey relatively broad specifications oé th
products may be accepted (this was indicated bydiad, France and Lithuania). Units which often
renew production may offer small homogenous prodwezdings, such as ‘Men’s cotton long-sleeve
shirt’, ‘Long half-woollen suit trousers for boy$ school age’, ‘Children’s synthetic warm overalithv
lining, zippers and hood, length: 122—-140 cm’ rathan specific products (such as brands or madeals)
this case an average price should be calculateigtfteel arithmetic average) for the price survey.

Conclusion

The extent of the information necessary to iderttify representative product depends on its natoire,
example raw materials may be described quite rigliile more complex products need more detailed
descriptions to include all characteristics thatehan impact on price, without rejecting comprorsise
Procedure for selecting representative products

Question. Do you use two separate questionnairea fwoducer price survey: one for

selection of representative products, their desoripand specification, the other — for
collection of data on prices for the representapiraucts selected?

Some countries (Bulgaria, Denmark, Spain, Franithuania, Hungary, Finland, Sweden and Turkey)
use separate questionnaire for the selection oéseptative products, their description and spsatifin.
The procedure is the following: when representgbinaducts are to be selected for the first timeded
reporting units receive the questionnaires foraig and specifying the representative productsitsJ
are given the lists of the selected product head{sgdes in CPA or Prodcom) and instructions how to
select the representative products. Reporting wargsasked to select the representative produots fr
each product heading for monthly pricing, applyihg following criteria:

= the product selected is as representative as pesgitaccounts for a significant share in the
reporting unit’s product heading;

= jtis quite possible that the selected product stdly on the market in the future as well;

= the price of the selected product can be quoted oegular basis in terms of a given unit and
quality.

Every representative product is precisely specifiedy often in consultation with the statisticéfiae by
telephone or e-mail. In some cases the first tiheg the questionnaires are completed the selected
reporting units are visited by staff of the stataitoffice.
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Conclusions

Different designs can be used to make the questioneasier to complete for certain types of réport
units. For example, different designs could be usedlifferent activities. Furthermore, a questiaina
with a checklist design that provides all the imipot specifications and price-determining charésties
can help reporting units and data collectors ag wi# be able to verify the transaction and pravidny
new specifications or changes to the price basisriay apply when a previous transaction is nodong
available and a replacement is selected.

Question. If you do not use separate questionndoeshe selection of representat
products, their description and specification, @riee-determining characteristics listed
the questionnaire for the collection of data orcesP

In order to select representative products and ribescheir price-determining characteristics the
statistical offices of some Member States (CzechuRkc, Germany, Austria, Poland and Slovenia)
arrange visits to units, communicate with themddgghone or e-mail, or get the information aboumao
product prices and their characteristics from titernet or other media. In such cases price-deténmi
characteristics mostly are listed in the questiierthat is used for the collection of data on @sic

Conclusion

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

Overview of transaction specifications used by coun tries

Question. What transaction specifications do yaPus

Many transaction specifications are considered asy \important, especially type of customer,
measurement unit, size of shipment, terms of dejfjvigpe of price, type of discounts. Contract teym
type of shipment, terms of payment are considerestignas irrelevant.

Type of customer

Most countries indicated that the type of custoim@me of the most important transaction specificet
The vast majority of the countries distinguish odigmestic and non-domestic customers. A total of
seven countries (Czech Republic, Germany, Frand#uania, Poland, Sweden and Turkey) also
distinguish wholesalers, retailers, manufacturexs €0 on. In the Netherlands the distinction is enby
type of activity, for example chemical manufactgtimetal manufacturing, or building. Five countries
(Bulgaria, Czech Republic, Germany, Spain and Simjecarry out two separate surveys, one on
domestic prices and the other on non-domestic qrice
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Type of customer

Types of domestic customer (wholesalers,

Country Domestic or non-domestic customer .
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)
Fl

SE
TR (note, only domestic prices surveyed)

Source: PPI task force

Measurement unit and quantity

It was widely indicated that the measurement umit size of shipment depends on the type of products

Terms of delivery

The statistical offices accept prices with varitersns of delivery, for example delivery up to thestoms
border, delivery to the client, delivery on boahipsif they have non-domestic prices. In some coest
domestic prices may be reported either with or euttdelivery to the client.

Terms of delivery

Delivery up to the Delivery on
Country customs border of the board ship
country (at FOB prices)

Delivery Without delivery
tothe client to the client

BG
Ccz
DK Reporting units choose
DE Some examples are given in the instructions for completing the questionnaire
ES
FR
LT
HU
NL
AT

SI

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

Fl
SE
TR

Source: PPI task force

Type of price

Some countries (Austria and Sweden) collect listgs with an indication of the discount. Turkey
collects prices for three days (around the 5thh126th days of the month) and averages these. If
countries collect current average prices mostly tive an average for a month (ten countries); tmnie
countries (Bulgaria, Lithuania and the Netherlanddjcated that the prices often are averages éaya
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Type of price

Country Cur.rent average Cgrrent average List price Transfer price Other
price of a day price of a month
BG
Ccz
DK Reporting units choose
DE Some examples are given in the instructions for completing the questionnaire
ES
FR (tariff) model prices,
contract prices
IT Did not indicate
LT contract prices
HU (whgn it > contract prices
transaction price)
NL (rarely) tender prices
AT (with |_nd|cat|on of
discount)
PL
S
(if other types of
Fl prices are not
available)

(deducted for stock_ exchange

SE quotations, model
rebates) .
prices

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

Source: PPI task force

Discounts

Discounts are taken into account: these are mestgonal discounts, trade discounts, quantity digep
for an advanced or cash payment. Commonly, dissofort an individual client are ignored; if the
discount is applicable for all clients the pricéeafdeduction of the discount should be providedlaird
noted that using average prices may hide discounts.

Other economic characteristics used as transaction specifications
Some countries use characteristics such as the ofatispatch or means of transport (Germany), tyjpe
packaging (Germany and Austria), kind of currerfégl@énd and Sweden).

Conclusion

When the list of price-determining characterisikc400 detailed there is a risk that it is not ploissto
measure a transaction price, as it is difficuletsure a monthly collection of the prices for teanti®ns
taking place under exactly the same conditions.

Recommendations

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

It is the objective of the [producer] price indexrheasure the monthly development of transactiaepr

of economic activities. It is essential that alicprdetermining characteristics of the productstaken

into account, including quantity of units sold,nsport provided, rebates, service conditions, quaea
conditions and destination. The specification mstsuch that in subsequent reference periods, the
observation unit is able uniquely to identify theguct and to provide the appropriate price pet. uni
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Main IMF recommendations

The IMF manual on PPIs details the main criteriat ttan affect a product’s price. As an example, the
manual provides the PPI collection form from StatssCanada.

[llustration 1: extract from the IMF manual on PPIs

Table 6.1. Criteria That Affect a Product’s Price

Item Criteria/Reason

Product name Company’s name for the product within the specified product group. This
should ideally contain information on the model‘variety of the product.

Serial number For the company’s reference. This allows for changes 1 product name.

Description In addition to the product name, this gives an opportunity for the company to
specify what (if any) enhancements or add-ons are included in the product. For
example, with cars, a number of options are usually available {metallic paint,
sunroof), all of which could affect the price of the product.

Size of transaction The amount of the product sold m the transaction and whether volume dis-
counts apply.

Units of sale Units used in describing the product.

Class of customer Some companies may have different pricing structures for different customers
(for example, retail and trade). A reference number can be used to mamtain
customer confidentiality.

Discounts Many compantes offer trade, volume, competitive, or preferred customer dis-

counts. All applicable discounts should be described.

Payment terms Companies may have different prices for different payment or credit terms.
Carriage terms Whether transport costs are included and what type of transport.
Currency Currency the price will be provided in.
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Chapter 2 Sampling

Introduction

Producer price surveys are complex surveys, whichally involve several selection stages. As threy a
generally costly, producer price surveys are ramthaustive, most often being based on samples
(probabilistic or non-probabilistic).

There are several factors which can influence titeame of a price (sample) survey and should thezef
be considered when designing it. Some important@spo be clarified before designing the sampde ar
for example: the objectives of the survey (mainsusevel of detail, frequency desired), identifioatof
the data to be collected, identification of the glagion and construction of the sampling frame, trel
level of accuracy which most often is closely lidk® the available resources. The level of detdil w
influence the size of the sample: the more detafliedevel required the bigger will be the samjite s

For the EU Member States, several of these factespre-determined by their legal obligations. The
STS Regulation establishes the level of detail, fileguency, the type of index and the deadline.
According to the STS requirements, the producerepiridices supplied by each country to Eurostat can
be different according to the size of the Membeaat&iand whether it is in the euro area or not. The
requirements as regards the level of detail ineresith the size of the country: the smallest Member
States have to supply data for the NACE sectiors raain industrial groups only while the largest

countries must provide data down to the 4-digieleof NACE.

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

The samples should be made representative atwbkedewhich indices are needed:
= euro area, non euro area and domestic for a Me8th&es in the euro area;
= non-domestic and domestic for Member States ntitdreuro area.

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

Methods

When designing the sample, decisions should bentakeut:
= the sampling frame(s);

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

The sampling frame defines the target populatianiverse) from which the sample will be drawn. It
(ideally) lists all the units in the populationioterest, which are the units producing and selfimeducts
on the domestic and/or non-domestic market. Therhsion unit as it is defined by the STS Regutatio
is the KAU.

For the domestic market, the units are normallgcted from the Statistical Business Register. Rer t
non-domestic market, the units may be drawn basddreign trade statistics.

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

Most often, the price information is collected frasamples of observation units and products, selecte
normally in two stages. The order of selection lsarifferent.

One approach involves:
= first selecting the observation units;

» then selecting the products and transactions faribed for each of the observation units already
selected.

An alternative approach involves
= first selecting products;

= then selecting the observation units who produeeptioducts already selected, and identifying
the transactions to be priced.

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

In practice, most of the EU Member States applysbeond approach. The activity-based indices are
normally obtained by combining detailed productdzh®PIs using structural business statistics (2BS)
national accounts weights. The assumption is howéhat the product based and the activity based
indices derived in this way are quite similar asgas the KAU is used as the type of statisticil fan

the weights.

Selection techniques for products and units

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

The advantages of the probabilistic methods are tiiey allow the assessment of the quality of the
survey by means of the sampling errors and theycedhe risk of bias for the calculated indicest Fo
business surveys probabilistic samples are moshafptimised through stratification and/or the aée
the probability proportional to size (PPS) methdBsth methods aim to improve the accuracy of the
statistics estimated from the samples.

Probabilistic techniques

Two main stratification criteria used in businessveys are the economic activity (in particulattié
observation units are selected in the first stagehe category of products (if the products atecied in

the first stage). Size criteria, such as the vafiturnover or employment can also be considered as
stratification criteria and contribute to a furtheptimisation of the samples. The selection of the
observation units and/or products is made withiohestratum. The Neyman allocation is a frequent
technique used in the stratified sampling; thishteégue maximises the precision (or minimises the
sampling error) when the overall sample size isdix

PPS sampling is another method frequently usedigmiass surveys. It implies that the observatidtsun
and/or products are selected with probabilitiepprtional to the size of the population.

The sampling (of the observation units and/or potgjucan also be done by using non-probabilistic
methods, also called purposive or judgemental sagipin these cases, the units to be included én th

samples are selected based on expert opinion. Otiee anain disadvantages of these methods is that
they increase the risk of bias in the indices. Algith non-probabilistic samples sampling errors nat

be calculated which, besides providing informatimn users, could also help improve the sample
allocation.
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Non-probabilistic techniques
However, in practice non-probabilistic methodsfeegquently used in the producer price surveys.

The IMF manual on PPIs recognises that the uskeohbn-probabilistic methods in the price surveys i
normally less risky than for other (business) iatlics (see Chapter 5, 5.22):

‘Price indices are an area of statistics whererigles in not having a probability sample are rekliy
low. The potential diversity of the change in psagharged by various producers of a given commodity
over many time periods is relatively low. Compalnés tto the potential diversity for sales or capital
expenditures of firms making the same product dher same period of time. The largest unit may
become the smallest, and vice versa. Some may &vamndon production of the commodity, and new
firms may enter. In summary, the measurement afepchanges appears to require less rigour with
respect to probability sampling than do other atéatatistical measurement.’

The cut-off method is another strategy which igjfirently used in business statistics. Generallyldpga
it consists in setting a certain threshold, undeéictv all the units (observation units or producsg
excluded from the survey. Above the fixed thresheiids can be selected for inclusion in the surwey
sample basis or an exhaustive (take-all samplé$.bas

As an illustration of the cut-off method, one fregtiapproach in practice is to include in the suyte
largest units until a certain level of turnoverdsched in each activity stratum. First, all urits sorted
in descending order according to the turnover, tenpercentage of each unit to the activity tetal
calculated as well as a cumulative percentageofAhe largest units are selected until a pre-deiteed
threshold in the cumulative percentage is reaclmecg:xample a cumulative percentage of 80 %.

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

By excluding all of the units below the threshdbe fprobability of inclusion in the sample of thasgts
becomes 0, which does not correspond to the ptexipf a probabilistic method. The main criticisfn o
cut-off methods is one which concerns the non-gedistic methods in general, namely the risk ofdeid
estimates.

In spite of the criticism, the cut-off approach mag considered to be useful for practical reasdhs.
cut-off methods normally exclude the smallest unitéch are subject to rapid changes (they can ahang
their activity or disappear faster than big unitghich therefore makes them very difficult to traBkom
this point of view, the inclusion of small units samples may be considered inefficient in termdath
collection costs. The biggest non-response rates@mally recorded for the small units, which nfiegt
overburdened. The statistical problem (bias) i #maall units may have different price developments
compared to big units. It may be considered unjikdlat 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, thet kelection stage normally is to select specific
transactions with each unit — during the regulaadmllection price quotes will be provided for ske
transactions rather than for a broadly defined pcoérom a statistical classification or list.

Contacting selected reporting units

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

A technically good procedure is to visit each réipgr unit which gives the staff of the statisticdfice

the opportunity to explain in person the purpose e importance of the index. At the same time the
statistical office receives basic information o® tfeporting unit. During this bilateral discussite
reporting unit and the statistical office can jbirgelect the representative products that wilbbeerved.
This way of proceeding is used by the Netherland$ Brance as they noticed that using telephone
contacts for this purpose was not practical in neases due to misunderstandings. Both countries aav
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division specialised in introducing units to sthtial surveys in general. Every new reporting usit
contacted by this division and most follow-up \8sitre made by them as well.

However, visiting each reporting unit can be vamget consuming and expensive and an alternative
procedure for introducing reporting units to thevsy is by telephone. Here there is also persomatiact

to answer any specific questions raised by thertegounit concerning the survey. In Germany for
example reporting units are first contacted byquest in writing in order to fulfil the legal obitjon to
provide the reporting unit with all legal informai, and this also includes the questionnaire and
instructions.

Selection of transactions

The selection of a transaction involves identifyangertain representative product from the unittdpct
range that corresponds to the required productihgdicbm the statistical classification and thefiniag
precisely the sales (transaction) conditions ofmctl transaction for this representative prodidte
selected representative product should have admghstable importance regarding turnover suchithat
can be expected that the representative produktemilain on the market for a relatively long tinrheyve

an unchanging quality and be sold at constant salaeditions. The price development of the selected
representative product should be typical (repredimet) of similar products sold by the unit thag¢ awot
selected.

The transaction has to be described in enoughldetguarantee statistical comparability over aetim
period. The description includes the exact spaaific of the selected representative product asal thie
description of the sales conditions such as the typ purchaser, the mode of dispatch, reductions,
packaging, the physical unit, the quantity of pas#hand the payment conditions. All these aspents f
an integrated whole called ‘price-determining chserstics’ (see also chapter 1).

Defining a transaction — a representative prodadtits associated conditions — in this exact wakena
it easier in case of price changes to distinguistwvben i) changes of the representative produsif ivs
its sales conditions (quality change) and ii) aepcinange of the price which is what is of interglséen
calculating the index (see also the chapter coigiguality adjustment).

The result of sampling: the basket, reporting units and transactions
The selected units are the reporting units: forRRé they are normally producers of industrial praid.

The selected products may be referred to as aébaske individual product headings within the kets
are often called basket items. The product headimtjse basket are normally defined at a detaiéeebl
(often 8-digit level of the Prodcom list, or evemare detailed level based on national classifices. At
the stage of index compilation (see chapter 9) dieimiled level of the product list or classificetiis
normally referred to as an elementary aggregate.

Generally, for each item in the basket (thereforesfach elementary aggregate) one or more transacti
are selected for which individual prices (price tsoor notifications) will be collected. Each tracison
concerns a representative product with specifiessabnditions.

Sample maintenance

Another important aspect to be dealt with in paittic in the price sample surveys is the maintenafice
the sample. Because the sample of products andvaltisen 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 fromotsources. One is the ‘PEEI in focus — a summairy f
the domestic producer price index’ produced in 20lYe PEEI in focus provided detailed information
on the methods and sources for the domestic proguam index for 26 EU Member States, Norway,
Switzerland, Croatia and Turkey. The informatiorswallected in 2006 and 2007 and concerned the data
in NACE Rev. 1.1. Please note that the tables Hmen reformatted to be integrated in the present
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handbook. The second source is information provigegarticipants to the PPI task force held in 2009
and 2010.

Sources of the basic data

The table below shows that 23 countries use ex@lysistatistical surveys for compiling the domestic
PPI. In the remaining countries some data (geneekmall proportion) come from other sources, in
several cases for energy products. In nearly alhtrges data collection is monthly, the exceptibeig
Cyprus, the Netherlands, Finland and Switzerlandrevisome data are collected less frequently.
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Overview of sources and frequency

Main sources Frequency
Statistical surveys (80%); PRODCOM survey (10%), VAT
BE turnover (5%), Energy department of Ministry of economical Monthly
affairs (additional sources) 5%
BG Statistical survey carried out by National Statistical Institute Monthly
cz Stati.st.ical ;urvey carried out by the Statistical Office (95%), Monthly
administrative source (5%)
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 Monthly
Ireland
EL Statistical survey Monthly
ES Statistical survey Monthly
FR Statistical survey carried out by the public administration Monthly
IT Statistical survey Monthly
Stat|st|cal'sample survey in manufact.unng and mining; Monthly for mining and manufacturing: two-
CY consumptlon data |r.1 vaIlIJe.and quantity from the single monthly for electricity; monthly for water
electricity company; statistical survey of the 10 water S L
: except for desalination which is quarterly
companies
LV Statistical survey Monthly
LT Statistical survey carried out by Statistics Lithuania Monthly
LU Statistical survey Monthly
Statistical survey carried out by the staff of the Hungarian
HU Central Statisticzl Office g ’ Monthly
18% collected monthly, 59% quarterly, 18%
NL Statistical survey 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 Monthly
Poland
PT Statistical survey Monthly
RO Statistical survey carried out by NIS Monthly
S| Statistical survey (CENE-DOMA/M) carried out by the national Monthly
Statistical Office of the Republic of Slovenia
SK Statistical survey Monthly
All price indices are produced monthly;
Fl  Statistical survey approximately 23% of the prices are
collected monthly (weighted share of 46%)
SE Statistical survey Monthly
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
UK of Trade and Industry (DTI) and the Department for Monthly
Environment, Food and Rural Affairs (DEFRA) supply
agricultural prices; information provided in PEEI in focus mainly
concerns the statistical survey
Statistical survey; in addition a minor amount of data is
NO gathered from other sources, for example from the London Monthly
Metal Exchange and the Bureau for Labour Statistics; energy
data is mainly gathered from Nordpool
Statistical survey carried out by the public administration Monthly, quarter'ly or half-yearly depenglng
CH L . L on price fluctuations of product groups;
(95%), statistical survey carried out by trade organisations (5%) N .
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 t@iroover CPA/NACE Rev. 1.1 Sections C to E with
the indices that they compile, but that there aa@yrexceptions.

19 of the 30 countries reported that the populatiovered units within a particular activity rangéile
11 reported that the population covered units pcoduproducts within a particular product range.

Unit and coverage

>

Unit Product coverage ctivity coverage

within the activity range

specified
Observation units with

within the activity
range specified
Observation units
belonging to
products within the
range specified

Observation units
enterprises

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

CPA Sections C to E except NACE Sections C to E except
BG |Enterprise |Groups12.0, 23.3, 29.6, 35.1, Groups 12.0, 23.3, 29.6,
35.3,37.1, 37.2 35.1,35.3,37.1, 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

BE |Enterprise SectionsCto E

CPA Sections C to E, except
11.2,12,13,14.3, 14.4, 145,

CZ |Enterprise |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

ok |kau CPA Section C to E except NACE Sections C to E except
Group 35.1 Group 35.1
CPA Sections C to E, except NACE Sections C to E: 10.3,
11.2,12, 13, 14.11, 14.13,
10.3,11.2, 12, 13, 14.11, 14.13,
14.3, 15.94, 15.95, 17.52,
DE Local units 14.3,15.94,15.95, 17.52, 18.3, 18.3,20.5, 22.25, 22.32
(8} 20.5, 22.25, 22.32, 23.3,25.12, T T

23.3,25.12, 26.25, 27.33,
26.25, 27.33, 29.6, 33.3, 35.11, 29.6.33.3, 35.11, 35.3,

35.3,35.43, 36.21 35.43, 36.21

EE KAU Sections Cto E
NACE Sections C and D
except Groups 10.1, 10.2,

Enterprise 17.6,18.1,22.1, 22.3, 24.2,
IE and/or local 26.3,27.1, 27.2, 28.3, 28.4,
unit 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 Cto E NACE Sections C to E

NACE Sections C to E except

10.3, 11, 12,13.1, 17.1, 17.2,
10.3,11, 12,131, 17.1, 17.2,
22.23-22.25, 23.3, 26.24,
. |22.23-22.25, 23.3, 26.24, 2625,
ES Local unit 2625, 26.66, 27.21, 27.35,
26.66, 27.21, 27.35, 27.45, 27.5,
28.11, 28.4, 28.5, 29.21, 30.01, 27.45,275, 28.11,28.4,
28.5, 29.21, 30.01, 35.2,

35.2,35.43, 35.5, 36.21, 37,41 35.43, 355, 36.21, 37, 41

CPA Sections C to E except
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Unit and coverage (continued)
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Unit Product coverage Activity coverage 5= 23 g 2z 3
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E£ 7] EC_DEEG—) EU 7]
o EQDESCSEGF o322
2E2L22E5E0282
0808565045 ¢
Varies: the
"‘f""”. . CPA Sections C to E except NACE Sections C to E
criterion is except Groups 10.2, 10.3,
.. |Groups 10.2, 10.3, 11.1, 11.2,
that the unit 11.1,11.2,12.0, 13.1, 13.2,
FR . . 112.0,13.1, 13.2, 18.1, 22.1, 22.3,
is producing 18.1, 22.1, 22.3, 23.3, 29.6,
23.3, 29.6, 33.5, 35.1, 35.3, 36.3,
at least one 37.1.37.2 40.3 33.5,35.1, 35.3, 36.3, 37.1,
selected e 37.2,40.3
product
NACE Sections C to E
IT Enterprise except Groups 12.0, 13.1,
23.3,35.1,35.2,35.3
CY | Enterprise NACE Sections Cto E
NACE Sections Cto E,
LV Enterprise except Groups 12.0, 23.3,
29.6, 35.3, 37.2
Sections C to E except Groups
29.6, 35.1 to 35.3, 36.1 to 36.4,
LT KAU 37.2; no production in Groups
12.0,13.1, 13.2, 23.1, 23.3 and
335
NACE Sections C to E
except 10 to 13, 15.812,
15.813, 18, 19, 23, 29.322,
LU KAV 30, 32, 33.102, 35, 36, 37
which do not exist/are not
considered to be industrial
Legal unit |CPA Sections C to E, except NACE Sections C to E
HU (enterprise),|10.1; 12.0; 13.1; 14.3; 14.4; 14.5; |except 11.1; 12.0; 13.1; 14.3;
& some 15.2; 23.3; 28.3; 33.3; 33.5; 35.1; |14.4; 14.5; 15.2; 22.1; 23.3;
KAU 35.3; 36.3 28.3; 33.5; 35.1; 35.3; 37.2
Enterprise Sections C to E except
NL |& parts of groups 12.0, 22.1, 23.3,
enterprises 29.6, 35.1, 35.3, 37.1, 37.2
Kind of CPA Sections C to E, except .
AT activity unit |12.0, 23.3 NACE Sections C to E
CPA Sections C to E except
PL Enterprise |Groups 12.0, 22.1, 23.3, 29.6, NACE Sections C to E
35.1,35.3,37.1, 37.2
NACE Sections C to E
CPA Sections C to E except except 13.1, 18.3, 20.4, 29.1,
13.1, 18.3, 20.4, 29.1, 29.3 29.4 |29.3 29.4 29.6, 31.1, 31.6,
29.6, 31.1, 31.6, 33.3, 33.5, 34.2, |33.3, 33.5, 34.2, 35.1, 35.3,
PT | Local KAU

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

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)
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NACE Sections C to E except EziEtzigﬂogslg go 2Ez 1
RO Enterprise |Groups 12.0, 22.1, 23.3, 29.6, 233p296 3%0 1 ae
30.0, 35.1, 35.3,37.1, 37.2 37.1.37.2
Sections A to E, except 01, 05, Sections A to E, except 01,
05, 10.1, 10.3, 11, 12, 13,
10.1, 10.3, 11, 12, 13, 14.3, 14.5,
14.3, 14,5, 17.3, 18.3, 20.5,
] 17.3,18.3, 20.5, 22.3, 23.1, 23.3,
Sl Enterprise 22.3,23.1, 23.3, 26.7, 28.3,
26.7, 28.3, 33.3, 33.4, 33.5, 35.2,
35.3, 35.5, 36.3, 37, 40.2, 40.3; 33.3,33.4, 335,352, 35.3,
e e T T 1365, 36.3, 37, 40.2, 40.3;
no production in 16 L
no production in 16
CPA Sections C to E except
SK  Enterorise 10.1,11.2,12.0, 17.3,19.1, 22.3,
P 23.1, 23.3, 33.3, 35.5, 36.3, 37.1,
37.2.
Fl Enterprise NACE Sections C to E
SE Enterprise g;zcnons C to E except Division
Enterprise o tions C and D except 10-13, | NACE Sections C and D
UK |oralist of
. 23.1 except 10-13
local units
NO Enterprise |Sections C to E except 12, 22.1, g;?'ozn;gc ;%IZ e;(gipt;ézé
or local unit {23.3, 29.6, 35.1, 35.3, 41 41' T T e
Sections A and C to E, except 10 Sections A and C to E,
except 10 to 13, 14.3 to 14.5,
to 13, 14.3to0 14.5, 15.2, 17.3,
15.2,17.3,17.6, 18.1, 18.3,
] 17.6, 18.1, 18.3, 20.5, 22.1, 22.3,
CH |Enterprise 20.5, 22.1, 22.3, 23.1, 23.3,
23.1, 23.3, 28.3, 29.6, 30, 35.1,
35.4, 35.5, 36.2 t0 36.5, 37.2 28.3,29.6, 30, 35.1, 35.4,
o e 35.5, 36.2 to 36.5, 37.2, 40.3,
40.3, 41
41
MR Enerprise | SSCUOMS CDaNdE except 10, | S E 00
P 12,13,233,29.6,35.1,35.3,37 0 0 o S TS
CPA Sections C to E except
10.3,11.2,12.0, 15.2, 17.3,
Enterorise 17.6, 18.3, 20.3t0 20.5, 22.3,
TR P 23.3,26.8, 28.3, 28.5, 29.6, NACE Sections C to E
and KAU

31.5, 33.3, 33.5, 34.2, 35.1,
35.3, 35.5, 36.2t0 36.5, 37,
40.3

(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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Sampling m

Size coverage and other exclusions from the national population of interest

As well as determining the national population mgrest in terms of activity or product range, elés
three quarters of countries also limit their sus/&yexclude smaller enterprises.

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

Count of countries with and without size thresholds (1)

All size classes

Employment 8

threshold =20
9 \

Tumover threshold
< EUR 200 thousand
3

Turnover threshold

between EUR 2 and
Employment

threshold = 10 5 m:lglllon
6
Employment
threshold =3 or5
2

(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 sizeegholds used by each country, as well as showing
other exclusions from the national population: e {Czech Republic natural persons are excluded, in
Romania unincorporated enterprises are excludedl,irafrinland 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

Sections C and D: industrial units with annual sales > LTL 0.2 million; smaller industrial enterprises whose
LT 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

Sl 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

Fl 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, dml differences in activity coverage the nationally
defined populations are quite different. The tdidéow shows the size of these populations in absolu
terms (number of enterprises. The table also stibe/soverage rates. Interpretation of these hd®eto
careful. As has been noted above many countriea s&e class threshold, and many also exclude some
activities/products, and it is not certain that twerage rates (which are measured in turnovensfer
take account of both of these differences or justaf them.
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Sampling m

Size of the national population of interest and coverage rates

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

Number of units in the
nationally defined population

> g 5 > g 5

7 £ B i < 7 £ B i <

= ° o ) ) =) = o [@) [)

o] e} (@)} £ [%)] IS (%] © o (@)} IS [%] IS (%]

c (3] — [} (] > c [} — (] (] >

= EQ £ 22 32 = = E4 £ 32 32 =)

g g o = sg8 <@ o g g o = sS8 g5¢g ]

e =) O O3 0B 0 e 3 O 03 03B i
BE 15202 4157 2116 802 3624 77 89.4 93.9 90.4 88.0 91.1 82.2
BG 11575 3882 1876 738 4844 235 99.1 99.2 98.5 97.2 99.0 100.0
CZ 7 699 : : : : : 98 : : : :
DK 2806 1058 853 222 658 15 85.4 88.9 92.0 88.6 99.0 28.8

DE (1) [ 40868 14776 11302 1882 9578 3330 | 102.5 99.6 99.3 99.4 1149 99.8

EE : : : : : : 90 : : : : :
IE 5293 2364 1169 507 2250 0 66.3 72.4 72.9 58.5 56.3 0.0
EL 5595 2640 817 495 2500 89 >90 : : : : :
ES 21675 8244 4901 1554 6896 80 :

FR 23474 : : : : : 99.7

IT : : : : : : : : : : : :
CY 6337 2117 1142 877 2188 13 100 100 100 100 100 100
LV (2) : : : : : : 100 100 100 100 100 100
LT (3) 3517 1349 396 280 1398 94 94 91 98 98 90 99
LU 1002 274 187 1 316 224 98.6 99.3 98.1 54.6 97.4 100.0
HU 8973 3233 2200 462 2818 260 ~80 : : : : :
NL 6 200 : : : : : 80

AT 6871 :

PL 30228

PT : : : : : :

RO 10611 3652 1400 663 4520 376

Sl 2299 1030 464 189 572 44 :

SK (4) 2049 : : : : : 96

Fl © 4848 608 2438 3613 69 :

SE : : : : : : : : : : :

UK (5) [139225 56 760 28825 11885 41545 210 80 100 100 100 100

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 swnag generally not simple surveys of units, but
involve:

= selecting units who will provide the price infor it
= selecting products (from a list such as a Prodcandr a classification such as CPA);

= determining precisely the specification of the esg@ntative products for which observation units
will give a price quote for each product.

The first two of these stages can be done in edhdder, namely i) selecting first the products #meh the
units that produce these products, or ii) selecfirsg the units and then identifying which produthey
produce. The table below provides an overview efdtder in which these first two stages are peréatm
in each country.
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Sampling m

Just under three quarters of the countries selestt the products to be surveyed and then find the
appropriate units, while the remaining countridsdeirst the units to be surveyed and then tloslpcts.

Overview of the order of selection of products and reporting units

Products then observation units selected Observation units
evel at which products/categories selected then products selected

BE
BG
cz
DK
DE
EE
IE
EL
ES
FR
T
[
LV
LT
LU
HU
NL
AT
PL
PT
RO
SI
SK
FI
SE
UK

NO
CH
HR
TR
Source: PEEI in focus (2007)

Selection of units

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

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

Threshold for by sgmple, o
basic Description
take-all strata
method
Prodcom
BE survey PPS No specific strata
threshold
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
BG None PPS 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
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
Enterprises are chosen with a record of stable production and sales activity and large
shares of sold production on the domestic market
Enterprises are selected that produce the selected products, with attention to larger
units and units that export

DE None Purposive

EE None Purposive

CY None 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

LV  Varied Purposive

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

LU None Purposive
. Selection criteria is based on the annual value of sold production of enterprises with
PL  None Purposive
more than 9 employees
Fl None PPS and Strata are 3-digit NACE
purposive

The sample is proportionally allocated to the different markets (domestic, export and
import) according to the number of observations in the current PPl 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.

SE Varied PPS 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 x 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

The strata are based on the level of sales. Three size strata are defined within a

UK None PPS product heading

Local
KAUs with
NO morethan PPS
100
employee
CH None Purposive
Grey coloured rows indicate countries that first select observation units.

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

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

Description
NL  Exhaustive survey within the nationally defined population
SK  Exhaustive survey within the nationally defined population
DK Varies: sufficiently large number of units selected top-down
IE 50% of turnover within each activity
EL  About 70% of turnover within each NACE class
ES Atleast 60% within each 4-digit CPA
ER 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
IT  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
HU Statistics
AT  Atleast 3 (the most important) units within each product heading
PT 80% of the sales value within each product heading
RO At least 60% of the sales value within each activity
Sl A minimum (unspecified) share of turnover within each activity
HR A minimum (unspecified) share of production within each product (heading)
TR At least 80% of the production/sales value within each Group

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

Coverage rates (share of turnover among selected
Number of units in sample units, relative to the nationally defined populatio  n)
(%)
3 3 Eg Zt : % Eg ¢
= » ) S = S 3 = £ 2 ) 52 S 3 =
= £ 85 =) > O > = £ s 8 a2 > O >
s 58 © c 8 2 £& 3 s 58 © c 8 ¢ & 5
o £ o © 8 O S QO o c o £ o © 8 o S o o =
] - (S ) O T O c w ] - (S -] O T O < w
BE (1) 1395 468 183 78 293 2 47 36 41 24 46 70
BG 1907 648 306 136 736 81 81 80 66 73 70 94
cz 1200 619 304 72 329 36 60 : : : : :
DK 748 276 185 66 211 10 64 56 47 54 76 85
DE (2) 7270 3087 1817 429 1322 615 74 72 89 73 60 55
EE 300 : : : : : 57 : : : :
IE 909 486 234 83 318 0 66 72 73 59 56 ~
EL 1250 366 208 52 677 37 >70 >70 >70 >70 >70 >70
ES 8650 3833 1094 737 3101 67 : : : : : :
FR ~3 200 : : : : : 65
IT 3667 1691 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 1266 550 135 66 436 79 90 87 77 81 89 95
NL 4 500 : : : : : 90 : : : : :
AT ~1 400 : : : : : 53
PL 3 260 : : : : : ~70
PT 3217 : : : : : 80 : : : : :
RO 1666 597 251 112 608 98 75 96 81 92 76 51
Sl 309 172 58 20 74 13 : : : : : :
SK 598 292 114 30 182 38 81
Fl 660 273 125 42 196 24 :
SE 3 700 : : : : : : : : : :
UK 4 240 1800 975 285 1345 5 27 31 27 27 30
CH 1 450 : : : : : : : : : :
HR 385
TR 1 455

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 saenpf products, units and the selected represeatativ
products.

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

Domestic market Non-domestic market
obser- obser-
. obser- . . obser- .
price obser- units vations vations/ | price obser- units vations vations /
vations . EUR billion vations . EUR billion
per unit per unit
turnover turnover
BG 8 400 1715 4.9 571.3 1760 410 4.3 258
Ccz 4 800 1200 4 83.4 1770 520 3.4 37.8
DK 2 000 620 3.2 38.7 1200 330 3.6 24.7
DE 9 000 5000 1.8 7.8 5000 3 000 1.7 7.4
ES 28 300 9020 3.1 69.9 15690 4 250 3.7 125.3
IT 9200 3070 3 12 6700 2 070 3.2 27.2
LT 1100 470 2.3 177.6 650 290 2.2 96.5
HU 4 300 1050 4.1 915 2650 790 3.4 60.4
NL 9 000 2680 3.4 61.2 6200 1 950 3.2 44,7
AT 4100 1420 2.9 59.9 3000 1 050 2.9 37.1
Sl 1600 310 5.2 165.1 730 210 35 57.8
Fl 1780 760 2.3 24.9 1000 430 2.3 18.1
SE 1800 910 2 18.3 1330 360 3.7 14.1
UK 6 750 4000 15 10.7 5500 4 700 1.2
Combined domestic and non-domestic market
price dbservations units observations observations /
per unit EUR billion turnover
FR 24 000 4400 5.5 25.8
PL 19 000 3300 5.8 97.5
TR 4 070 1480 3.2

Source: PPI task force

Selection of products

The first table below shows the methods of selggtiroducts in each country: in nearly every couatry
judicious sample or cut-off selection is used tlectethe largest products. The second table shbess t
level of detail at which products are selectedesg¢hare the elementary aggregates. The third sables
the number of selected products.
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Selection of products (grey coloured rows indicate countries that first select products)

Sample frame for product

Description .
selection
BE The largest products are selected within each 4-digit NACE stratum. Prodcom survey
Product headings are sampled from
BG PPS the Prodcom survey; then for ea(?h
group the sample of reporting units
is made
The largest products are selected in each 6-digit CPA; after selection of
CZ observation units a judicious selection of products is agreed with the
observation units.
Statistics Denmark select the product headings (HS 6-digit); after Statistics Denmark select the
DK selection of observation units the observation units select suitable product headings (HS 6-digit) from
products. the Industrial Commodity Statistics

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

DE 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.

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) - The annual Prodcom survey results
a threshold is set for the product to be selected. 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.

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  Ajudicious selection of products is agreed with each observation unit.
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

LT  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 sample is judiciously drawn so that the selected product groups cover

about 80% of turnover

The annual results of the Prodcom
survey are used

EE

CY

The annual Prodcom survey

NL The Prodcom survey

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 OPRODCOMS per CPA 6 digit are selected: the
production value of each selected OPRODCOM covers more than 15%
(threshold) of the production value of the CPA 6 digit.

3. For each selected OPRODCOM at least 3 of the most important units
(with the highest production value) are selected.

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

Sample frame for product

Description .
selection

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

PL  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.

Products are selected in order of importance of sales in order to achieve

PT 70% of total industrial sales. ALITENE (R BTN
RO The largest products in turnover terms are selected in each activi_ty, such
that the selected products represent at least 60% of sold production.
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. Sales value from the annual industry
Sl Where it is possible the selection of products is limited mainly to the report using addition information
products of mass production. from producers
During the year new and significant products and substitutional products
are introduced by experts in the enterprises.
Observation units define
SK Within each stratum (4-digit and 6-digit of CPA), based on turnover, representative products in a special
products are selected to reach 40 to 70% of turnover. 5-yearly survey for selecting
representative products
Al The sc_alectio_n of products is made on a judicious basis together with
reporting units.
SE nla 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.
A cut-off sample of the largest products is selected within each CPA

HR
stratum.
R Q;L:Er%ﬁ sample of the largest products is selected within each CPA Annual industrial production survey

Source: PEEI in focus (2007)
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Level of detall 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

S 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

Numb f d . | Average number of products/price quotes each
umber of products in sample observation unit asked to provide

= »n = »n

> 2 = - 5 2 = g

3 % g n "E’ -E 3 % g n "E’ -E

= ] = 2 = > = ] = 2 = >

= Ege N & =] > O > = ERY & 4 =] =] =

= 58 S o c s c & = = 58 B o £ c 2 & &

L £5 85 83 8¢ i L £33 85 83 8¢ o
BE 1563 718 218 130 4381 16 1.4 1.4 11 15 15 2.3
BG 1078 472 215 40 319 32 4.8 5.1 4.0 3.3 5.3 4.9
[ov4 4713 2046 829 245 1 409 184 : : : : : :
DK 1791 649 458 168 500 16 2.4 2.4 25 25 2.4 1.6
DE (1) 15266 5433 4110 710 2618 2385 2.1 8 2.3 1.7 2.0 3.9
EE 540 : : : : : 1.8 : :
IE : : : : : : : : : : : :
EL (2) 3100 633 503 92 1839 74 25 1.7 2.4 1.8 2.7 2.0
ES 1450 661 220 77 459 34 3.0 3.0 2.0 3.0 4.0 7.0
FR 15000 6855 1877 736 4882 650 4.0 : : : : :
IT 1102 446 234 81 297 44 : : : : : :
cY 1076 370 134 94 465 13 3.8 3.8 3.5 4.1 4.0 3.3
LV 1261 : : : : : 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 5826 2361 510 297 2169 489 4.6 4.3 3.8 45 5.0 6.2
NL 9 700 : : : : : 3.5 : : : : :
AT (3) ~3 300 2t03 :
PL 19 000 5to6 :
PT 16 532 : : : : : 5.1 :
RO 1736 822 328 90 414 82 : :
Sl 1846 788 146 62 597 253 6.0 : : : : :
SK 3735 1508 448 130 1424 225 6.0 5.0 4.0 4.0 8.0 6.0
Fl 651 275 108 40 205 23 15 15 1.3 14 1.7 1.4
SE : : : : : : : : : : : :
UK 7280 2875 1445 380 2525 55 1.7 1.6 15 1.3 1.9 11.0
CH 850 R R R R R 7.0 R R R R R
HR 420 : : : : : :
TR (4) 4 034 : : : : : 2.8

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 (OPRODCOM 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 updategample of observation units every five yeangdof

these indicated that minor changes are made megudntly. Three countries indicate that they
continuously update the sample - this may be mgmthlnnually. The remainder generally update every
year or every two years.

Updating the selection of products generally hasshme 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
. L Lo ) In principle 5 yearly; if an enterprise that is already included
In principle 5 yearly; if a significant enterprise . ) )
BG apoears on the market it is included in the in the sample starts production of products from an important
svae PRODCOM group its specifications are included in the
4 survey
cz Continuously Con_tmuously, as n_ecessary; a fundamental revision is
carried out every five years
DK Continuously Continuously
A fundamental re\{|S|on of th? Sample IS Caf”e‘j A fundamental revision of the sample is carried out every 5
out every 5 years in connection with re-basing . : ) .
) years in connection with re-basing procedures. However, the
procedures. However, the samples are subject B .
DE . . samples are subject to permanent adjustments due to
to permanent adjustments due to necessity of . :
. necessity of replacements forced by changes in the market
replacements forced by changes in the market
structures
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 A”’?F‘a“Y’ at the beginning of the year; monthly Annually, at the beginning of the year; monthly verification
verification
PT 5 yearly 5 yearly
RO  Annually Annually
Sl Annually Annually
Updating of products at 4-digit CPA level is carried out
SK Continuously continuously; updating of representatives with individual
observation units is done every 5 years
Fl 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 maariea 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 repressentatoducts disappear; it is therefore necessary to
update the sample on a regular basis. If a unfissteporting for a particular representative (@edet)
without replacing it, that unit will receive a stind letter asking for a replacement. However this
procedure is not enough to keep the sample updateerefore Statistics Denmark has developed a
computer system to supervise and manage sampléemairce — the S&P system; elementary indices for
industrial services are not supervised by thisesydbut are supervised by other procedures. Thermyst
contains the following information:

Contents of the S&P system

Import (business register number, HS , year, month, country and value);

The population 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 number, name and address, NACE, number of employees

Business register information
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 imfitrmation from the foreign trade statistics, the
industrial production statistics (Prodcom) and temtral business register. Quality requirements are
normally adjusted once a year and bad experierfoenmiation about unsuccessful requests to units are
regularly updated.

When this information becomes available in the cot@psystem, the system can:

» find elementary aggregates (in this case at alddtkvel of the HS) in the sample where quality
requirements are not met and find the same HSeipdtipulation;

= select top-down by turnover those units which areatready in the PPl sample and for which
no bad experience has been recorded,

= print a letter to the unit and ask for selectiomaygdresentative products.

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

When resources are available, the member of stafking on the PPI send a letter to all units arkkas
them to check whether the selected representatoaupts are still appropriate and if this is nat ttase
to replace them with others.

The legal authority to collect price informatiomifin units is provided by the Act on Statistics Derma
If a unit refuses, without good reason, to selepresentative products the police are asked toletl
proceedings against the unit. If the unit doesh@te products that are suitable for price stafisiie
unique products, the request is dropped.

Practical example, Germany

For German domestic producer prices of industniatipcts the universe is comprised of the priceallof
sales events in the period of observation carriedby units resident in Germany towards domestic
customers. The product classification used is the@erzeichnis fur Produktionsstatistiken (GP) levhi
the activity classification is the KlassifikatioemdWirtschaftszweige (WZ).
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Universal set of producer price statistics

-

//

Universal set

Producers (WZ B, €, D, E)

Products (GP 05 — 38)

Statistical recording of the entirety of the pricdshese sales events is not regarded as feamille¢he
exact composition of the universal set is not knotnaditional sampling procedures (random or dteati
random sample) cannot be used. A combination geted selection and cut-off procedures is applied i
German producer price statistics. This method stssif three steps.

The first step involves the selection of produgiso@uct headings) with a relatively high significan
based on the share of production value attributedaich of the product headings; the selected ptoduc
headings form the basket of items.

The second step then involves the selection ofumitich produce and sell the products in the basket
these are then the sample of reporting units.

In the third step, the specific sales events (aetigns) are determined by the selected reportimts;u
these form the basis for the monthly price obs@waand are referred to as representative prodocts
simply representatives).

Selection steps in taking the sample

« All products
« All producers
« All sales events

Universal set

4
Selection of products

Sample of product headings  All producers

(basket of items) < » All sales events
4
Sample of . .
reporting units <+ Selection of units * All sales events
4
Sample of

: Selection of sales events
representative products <

The main goal in forming the samples is to attarhih a degree of representativeness as poshbible.
addition, care should be taken that the effort im@ for the reporting units is kept as low as fdesand
that the reports are used efficiently for the clation of the index. A more detailed descriptioreath of
the steps is provided below.
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Selection of the basket

Initial selection of product (headings)
The production statistics form the essential bisishe compilation of the basket of items.

Each product heading at the 9-digit level is assigan initial share (a weight) that correspondgsto
share in total sales. The result is a list of atlduct headings at the 9-digit level, their salakies and
their share in the total sales. The product headiage included in the basket then have to betsele
from this list. The basket is composed of the s@lamf product headings whose price developmettd is
be observed representatively for all domestic pectsluConsequently, price surveys are conducted and
elementary indices are calculated only for prodheetdings represented in the basket.

The table below shows an example of the list oflpobd headings within just one 4-digit activity —-a€$
10.81. For each product heading the table showsdhee of domestic sales from the year 2005 and its
share.

From these data, the product headings with higbssahlues are selected for each Class. To make the
selection, all product headings within a Classsmmeed in descending order by their shares; thgetr

are selected for inclusion in the sample suchttieit cumulative share of sales within the Classhes

60 % of the domestic sales within that Class. Inaie cases, several product headings (at the i9-dig
level) may be combined to form one basket itemsThifrequently the case where only minimal weights
were determined for the individual product headiagg none of them individually would have a high
sales significance of its own, but the share intthel turnover is significant as a combined basiesh.

The result of the selection procedure is a lishmiduct headings which correspond to individualigitd
codes or combinations of 9-digit codes. The rigintéh column shows the product headings that were
selected to be in the basket for 2005 within thees€10.81.

Example of a product sample

Sales statistics

Turnover,
WZ code  Label 2005 Weighting ghare (per
(EUR mil)
thousand)
10.81 Sugar 2322063 2.55
Production statistics
" Basket of
Initial
GP code Label Turnover Share goods,
2005

108111000 Raw cgne or beet sugar, in solid form, not containing added 130787 014

flavouring
108112300 White sugar from cane or beet sugar, in solid form, not containing 2002 964 2920 X

added flavouring
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 20 692 0.02

matter
108114300 Molasses and other waste of cane sugar manufacture 3103 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

The list of selected product headings is coordohatith the major data users, in particular with the
specialist trade associations. This allows additiomishes of various groups of users to be takém in
consideration. Some trade associations, for examptpuire information on the price development in
specific product headings, although the sales vafoeld actually be too low to justify inclusion the
basket. It is conceivable that with some produeidiregs a more detailed classification below thelled
9-digit GP codes is desired. The special wishethefusers of the statistics are considered assfar a
possible in compiling the basket.
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Assignment of weights

The overall coverage of domestic sales attainedhieyproduct headings in the basket (which will
therefore be surveyed) is about 75 %. This meaatssttme product headings (around 25 % in salegvalu
terms) are not represented directly by a basket &ad no prices are collected for them. Nevertisetles
price development of the product headings containgtie basket is considered to represent all produ
headings, including those that have not been sgledthe sales shares of the product headings ithat a
not contained in the basket are assigned to prdueadings within the basket: as a result the weight
the product headings in the basket cover the edtirgestic sales. If, for instance, only a singledpict
heading from a given product category (at the 6tdigvel) is included in the basket, the price
development of this product heading is deemed toepeesentative of the entire category. The sealecte
product heading is assigned the entire weight efpifoduct category (at the 6-digit level) as thaltof

the weights of the sub-indices must always be etu#the weight of the index at the next higher leve
Where several product headings are contained irsdéhgple the initial shares of the excluded product
headings are reassigned to the selected prodhetsissignment of these shares to products in tieeba
is based primarily on the code or otherwise prapoaily to the weights of the basket items.

The example in the table below shows that theaihghare of the product headings which were not
selected for inclusion in the basket were disteluproportionally to other product headings witthie
same Class that were selected for inclusion irbteket. In the example, the three product headisitys
the highest initial share in the overall salesiaptuded in the basket. The shares of the othedymio
headings are reassigned proportionally to the ssleproduct headings: in this particular exampke th
result is that most of the reassigned share igasdito the weight of a single selected productlimga
while the selected product heading with the loviisial share is not assigned a higher weight.

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

Sales statistics

TUATRET, Weighting share
WZ code  Label 2005 (EUR (per mi)
thousand)
10.81 Sugar 2322063 2.55
Production statistics
Basket of .
GPcode Label Initial share  goods, Welght
2005 (per mil)
108111000 Raw cgne or beet sugar, in solid form, not containing added 0.14 X 015
flavouring
10811.2300 White sugar from cane or beet sugar, in solid form, not containing 220 X 208
added flavouring
108112900 Other refined cane or beet sugar and chemically pure sucrose 0.02
108113300 Raw cane or beet sugar, containing added flavouring or colouring 0.02
matter
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

Once the basket items have been selected a revigidhe fine weighting is carried out. As the
reassignment of shares from non-selected produdihgs has resulted in a new set of weights for the
selected product headings, it is necessary to figegs which product headings in the basket (aed th
weights) must be kept confidential in cases whenwhight or price indices could provide indicati@ss

to the sales or price development in individuakemtises.

The following table is an excerpt from the finaligiging scheme for 2005, showing information for
Class 10.71 (bread, pastry goods and cakes). Thyhinaf Class 10.71 was subdivided into two product
headings (at the 9-digit level). Fresh bread afid (@0 71 11 000) is furthermore specially chaeased

by usage of a more detailed classification thasgiked by the product classification.
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Excerpt from the weighting scheme for the domestic PPI, 2005

Weighting
Code Label share i.n the
overall index
(per mil)
10to 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
10711 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 th&diasave been determined and weights have been
assigned to them, the selection of reporting usitmade. The sample of reporting units is formed by
using a combined method of a cut-off proceduretargketed selection.

The production statistics also serve as a datacsdar the formation of the sample of reportingtsinin
evaluation is carried out of the individual dataset the production statistics which contain foctea
product the contact details of the individual proehs and the corresponding production values. For
enterprises classified to energy and water supipéyFederal Statistical Office does not have dedailata

at its disposal. To obtain more detailed data tecsereporting units, information provided by the
appropriate trade associations is evaluated. Thedsision of the market in these activities isaly
structured. In the activities of electricity prodioa and distribution, gas distribution and watapsly

and distribution, close collaboration with the asations enables a breakdown of the weighting ef th
individual basket items to be linked to the repagtunits.

The first step for the selection of the reportimitsiis to determine the number of reporting ufatseach
item in the basket. The exact number of reportinigsuis determined manually for each basket item.

= A basic rule is that at least one price serieseieasary and consequently at least one reporting
unit must be selected per 0.1 %o (per mil) weigh8hgre.

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

= In some economic activities, only a small numbeuwits operate due to the market structures,
an example being steel production. This activityldeninated by several large units alongside
which only a few small units operate (with smallrket shares). The 0.1 %o rule is not followed
in these cases, and for instance price surveysoan@ucted with all units.

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

For each item in the basket the production valueefh unit is sorted from largest to smallest tuaah
the selection is made using a top-down approach.sHEtection is made manually for each basket item,
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partially also taking regional aspects into consitien. All in all, the cumulated production valaéthe
selected units should cover a high a percentagbeofotal sales of each item in the basket; thal fin
coverage will vary depending on the degree of cotmadon for each basket item. The table below show
an example of the selection of units.

Example selection of the units

White sugar from cane or beet sugar, in solid format containing added flavouring (GP code
10 81 12 300); weighting share = 2.55 %o

Cumulated coverage (based

Unit Production value . Coverage on data
Selection .
number (EUR) (%) 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 391 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 endek total number of price reports to be submittee
unit is investigated. Particularly where large meipg units are concerned, it frequently happera th
these have been selected for several items inasiesb or are requested to submit several pricatefo

a single item in the basket. In this case the buadethe units has to be evaluated. The goal $¢rifce an
appropriate balance between the number of unitgtendumber of price reports per unit.

Since the selection constitutes a targeted sanmolestatements can be made as to sampling-related
survey errors. Units with major market significarare selected. As most markets are characterised by
extensive transparency and free competition, aetadysample provides representative price data as a
rule. Changes usually concern the entire producdivity regardless of the units, so that the vidlial

units within a market usually show similar pricevdl®pments.

Updating the sample of units

A fundamentally new selection of the sample of sioitly takes place in the context of rebasing.his t
time the new and previous samples are comparedewly-selected units are contacted.

Selection of the transactions

The final step is the selection of transactionteésavents) by the reporting units.

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

When the reporting units make their selection ahsactions, they must observe certain criteriat i
all, the formal guidelines must be complied with.

= Clearly the representative product must corresptindhe product heading in the product
classification. The unit uses the description & ghdigit code of the product heading in the
basket to identify a representative product frasmpitoduct range which then has to be precisely
specified.

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

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

Once the reporting unit has opted for a represesataroduct, this is followed by establishing aqse
description including information on the producfidiéion and the sales conditions. The combinatién
representative product description and sales donditconstitutes the so-called price-determining
characteristics of the transaction, to which theoreed price will apply.

Dealing with changes in the selections

The German producer price statistics are basedl@aspeyres index concept (rebased every five years)
the Laspeyres concept requires a constant samplesetnof weights. However, this is not feasible in
practice as changes take place during the five-taan of a base period so that the originally-dedin
basis of the calculation has to be adjusted. Algiothe basket of product headings and the assdciate
weighting system are not changed during this pevadoing corrections are made as regards the
composition of the sample of reporting units anel $klection of representative products. Althougiséh
corrections are not in line with the Laspeyres embicthey permit a consistently high level of
representativeness in the index calculations tadhéeved.

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

Frequent changes are seen with the transactiomgelasDue to market flexibility and as a reactian t
changing demand, new products may be launched wisigaificance increases rapidly. New
technologies and production possibilities alsouafice this trend. If the market significance ofeavn
product (its sales) increases rapidly it should¢dmsidered in the index. In the context of the tagprice
survey, the relevance of the selected represeatptivducts should be verified by the reporting aupit

an ongoing basis, in accordance with the survegiaimes: the reporting units are expressly reqdeste
do this in letters regularly addressed to them.eAohange of the representative products can bereith
enforced when a representative product is no lomgeilable or implemented deliberately. If the old
representative product is no longer produced orltstsits market significance, replacement becomes
imperative. In this case, if possible, a replacen#ould be found in the same reporting unit. Sgeci
care must be taken here to ensure that the newsemative product is classified within the sanuigd
code of the product heading in the basket. In eshtio enforced replacements, deliberate replacsmen
take place when a new product has gained significas 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 amonfjedént types of products. Whilst raw materials in
particular, as well as semi-finished goods and sénished goods with a low innovation potentiale ar
relatively stable, goods characterised by rapitirietogical progress require more frequent adjustsnen

Recommendations

Overview of the main IMF recommendations

The IMF manual on PPIs dedicates chapter 5 to sagn@sues in price collection. The chapter corgtain
a detailed description of the common problems drittie different sampling strategies one may comside
in price survey sampling.

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

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

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

(i) Use probability sampling techniques to theemt possible.

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

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

(vi) Initial recruitment of establishments shoulel dtompleted by personal visits.

(vii) Samples of establishments and products mastmhaintained so the reliability of the PPI
remains intact. A program of sample maintenaneceéled for this purpose, and sample rotation
also may be desirable.

Chapter 8 of the IMF manual on PPIs describes faildie issue of the sample maintenance, namely th
treatment of the appearance and disappearanceitsfamd products. An extract from this chapter is
presented below.

8.38 ... In this section some of the more importastiés are reiterated.

=  Where nothing much in the quality and range of lalsé& goods changes, there is much that is
advantageous to the use of the matched models dwethtocompares like with like from like
establishments.

= Statistical metadata systems are needed for quatifustment issues to help identify the
industries in which matching provides few problemhis focuses attention on those that are
problematic by collecting and providing informatitimat will facilitate quality adjustment. It
also allows for transparency in methods and fatég retraining.

= Where there is a very rapid turnover in items, sti@t serious sample depletion takes place
quickly, replacements cannot be relied on to repllee sample. Alternative mechanisms, which
sample from or use the double universe of itemsdoh period, are required. These include
chained formulations and hedonic indices as diszlssChapter 7, Section G.

= Some new goods can be treated as evolutionary aoorpiorated using non-comparable
replacements with an associated quality adjustnédrg.timing of the replacement is critical for
both the efficacy of the quality adjustment andriggresentativeness of the index.

= Instructions to reporting units on the selectiorredlacement items are important because they
also have a bearing on the representativenesseadhttex. The replacement of obsolete items
with newly introduced items leads to difficulties uindertaking quality adjustments, while their
replacement with similar items leads to problemeepfesentativeness.
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= Sample rotation is an extreme form of the use @laements and is one mechanism for
refreshing the sample and increasing its represeatess. However, a disadvantage is the
possible bias arising from the implicit assumptiamglerlying the quality adjustment overlap
procedure not being met.

»= Revolutionary goods may require the augmentatiothefsample to make room for new price
series and new weighting procedures. The clas8ditaf new goods into evolutionary goods
and revolutionary goods has a bearing on the glydte their introduction, directed replacement
(substitution), and sample augmentation.

8.39 ... The rate of change is rapid in many indastrWith this in mind, sampling for
price change estimation is a dynamic rather thaticsproblem. Somehow, the prices of
new products and in new establishments have tmbwared with old ones. It is important
to realize that whatever methods and proceduresisaé in a price index to handle these
dynamic changes, the effects of these procedurbsalmiays amount to an explicit or
implicit estimation approach for this dynamic urnise

Representation of change in a price index

8.40 From a sample selection perspective, therettaee ways of handling dynamic
changes in an elementary aggregate universe, wiagieties and establishments move in
and out:

= by resampling the whole elementary aggregate &ioguoints in time,

» by a one-to-one replacement of one variety or &#stabent for another one, and

= by adding and deleting single observation poiries(s in establishments) within an index link.
Resampling

8.41 In resampling, the old sample is reconsideasda whole so as to make it
representative of the universe in a later peridds Toes not necessarily mean that all, or
even most, sampling units have to be changed, thdy a fresh look is taken at the
representativeness of the whole sample and changdsrtaken as appropriate. The
methods used for resampling could be any of these tor the initial sampling. In the case
of probability sampling, it means that every un@ldnging to the universe in the later
period needs to have a nonzero probability equatstaelative market share of being
included in the sample.

8.42 Resampling or sample rotation is traditionaymbined with the overlap method
outlined in Chapter 7, Section D. It is similarttee procedure used when combining two
links in chained indices. The first period for whithe new sample is used is also the last
period for which the old sample is used. Therebigepchange estimation is always based
on one sample only—the old sample up to the ovgyamd and the new sample from the
overlap period onward, as discussed in furtherildaetéow.

Resampling is the only method that is fully ablemaintain the representativeness of the
sample and, resources permitting, should be undertarequently. The necessary
frequency depends on the rate of change in a platiproduct group. It relies, however,
on the assumption that the price differences betwee old and new items are appropriate
estimates of quality differences. At its extremesampling amounts to drawing a new
sample in each period and comparing the average patween the samples, instead of the
usual procedure of averaging price changes formedtsamples.

Although being the logical end-point from a repreaéiveness point of view, resampling
each period would aggravate the quality adjustnmmatblem by its implicit quality
adjustment procedure, and, thus, it is not reconci@eén

Replacement

8.43 A replacement can be defined as an individuatessor to a sampled product that
either disappeared completely from the market st loarket share in the market as a
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whole or a specific establishment. Criteria for estihg replacements may differ
considerably. There is first the question of wherrdplace. Usual practices are to do it
either when an item disappears completely or whenslare of the sales is reduced
significantly. Another possible, but less-used.erwould be to replace an item when
another variety within the same group, or repregerd item definition, has become larger
with regard to sales, even if the old variety s$silbold in significant quantities.

8.44 Second is the question of how to select tigacement item. If the rule for initial

selection was most sold or with probability propmrate to (sales) size, then the
replacement rule could follow the same selectide. rilternatively, the replacement could
be that item that is most like the old one. Theamizge of the former rule is better
representativeness.

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

8.45 It is important to realize that, at least witllay’s practices, replacements cannot
adequately represent new items coming into the etarfkhis is because what triggers a
replacement is not the appearance of something méwthe disappearance or reduced
importance of something old. If the range of vée®tin a certain group is increasing,
sampling can represent this increase only dirdiotisn 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 pwittt an elementary aggregate within an
index link. If, for example, a new brand or modélaodurable was introduced without
replacing any particular old model, it would be idisle to add it to the sample starting
from the time of its introduction. In order to acomodate this new observation into the
index system, its reference price needs to be iethu practical way to do this is to divide
its price in the month of introduction by the prioeex of all other items in the elementary
aggregate from the reference period to the monthtafduction.

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

8.47 Similarly, an item that disappears could jostdeleted from the sample without
replacement.

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

Introduction

The previous chapter looked at the subject of iy product headings in the basket, selectingsunit
be included in the survey, and specifying repredess products to be observed over time as thes lasi
compiling the PPI. This chapter moves on from thaliminary stage and looks at the task of price
collection and data editing which form the basewdrich the PPI is compiled. The processing of price
data, including checking of the results, is presémhore thoroughly.

It is important that collecting prices and procegsihe data is done well in order to have a goaityu
of price information to calculate reliable resul®pending on the specific circumstances in eacimtcy
and its statistical traditions and customs diffélegpproaches are used to assemble the input fondies
calculation.

Methods

Accounting conventions and frequency of data collec tion

Accounting conventions: reference date versus reference period

According to the Commission Regulation (EC) No 12086 on definitions of the variables, the index
should in principle reflect the average price dgrthe reference period. In practice there are sé¢ver
different options for collecting a price observatifor a given period, including: a specified refeze
date, a free choice of any reference date, an gegmace for the month supplied by the reporting, m
average price for the month calculated by the stedil office based on price quotes for severaeslat
during the period.

When a specific reference date is determined (@yiche 15th of each month or nearest working day)
reporting units should indicate the prices of thejpresentative products referring to a contraat th
concluded on that specified date or as near todht# as possible. The advantage of defining aioert
reference date is its full comparability of the tants over a longer period of time. Another adagatis
that price quotes can be provided immediately dfterspecified date rather than waiting till thel exf
the month as is the case with averages and sades can be compiled and disseminated earlier.dbne
the main disadvantages of a specified date ispghe¢ changes of volatile products that occur betwe
different reference dates are not accounted fotewddlculating the index; another disadvantagéag t
price information may not be available for produtttat are rarely produced and so either a prica on
date far away from the target date must be usdétieomissing price information replaced. For product
with a significant impact on the national economgttare known to have, at least occasionally, atiel
price development, it is important that the indeeslindeed reflect average prices.

When no specific date is determined reporting uaits often asked to give an average of comparable
contracts concluded during the month relating te tepresentative product. The advantage of using
average prices is that price changes that take plagng the reporting month are included intoitftex.

One of the disadvantages is that the method thartiepg unit chooses to calculate this average prieg

not be known to the statistics office and therefoeey differ between reporting units. It may be thait
values are calculated, defined as the total vafusales divided by the quantity that was sold, tooit
values are intrinsically problematic because theydt consider changes over time i) in the qualitthe
representative product or sales conditions naniithe composition of products of different qualfif/the
representative product is broadly defined).
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Frequency of price observations

In general, prices are regularly collected fromgbeple of reporting units. As the producer priwdides
must be compiled with a monthly frequency, the ggishould also normally be collected each month.
For some representative products the prices dolranige every month, for example prices for mackiner
may change only once a year. In these cases negartiits know long in advance when the next price
adjustment will occur. To be released from the Aueeatic burden of providing monthly informatioreth
reporting unit might be given the opportunity talicate the period of validity of the latest quofatte;

the statistical office then collects the next pripete only when the end of the period of validifythe
price has been reached. Equally some representatidgeicts may have stable prices such that a qlyarte
data collection may be adequate.

Exchange rates

The development of both domestic and non-domestidyzer prices must be expressed in the currency
of the country concerned. Generally this is strdaywvard for domestic prices where the prices are
normally reported by reporting units in the curnemnt use in the country where they are resideriteBr
quoted for non-domestic producer prices may reftemtsactions made in another currency and this
requires conversion. It is important which exchangie is chosen to convert the non-domestic prices.
The STS methodological manual says that the pridex should measure the average price level during
the reference month. However, in practice the imfation collected often refers to a particular dayhie
middle of the reference month, chosen as a repia@sendate for the reference month.

Exchange rates can influence pricing strategiesagipreciation or depreciation of a currency cauce

or increase competitiveness and so producers naygehprices in response to exchange rate movements.
Measuring the impact of exchange rates on pricagémsis analytically interesting and such studies a
normally conducted by central bankk (

Data collection methods

When deciding on the ways to collect data threenraapects have to be considered. The first is ggcur
because sales prices are often sensitive for reasboompetition it is important to find a genuinel
secure way to transmit data from the reporting tmithe statistical office. The second aspect &:co
because prices are generally collected each ang/ ementh the collection should be not too cost-
intensive, neither from the perspective of theistiahl office nor the reporting unit. The thirdpast is
response burden for reporting units deliveringgriformation over a long period of time: this shiblbe
kept as low as reasonably possible.

Each of the ways of data collection presented beleguires a well designed questionnaire. When
designing a questionnaire some aspects have twhbght about carefully.

=  What information do reporting units need in ordeptovide the required data?

= How should the questionnaire be designed to makeparting unit who is unfamiliar with
statistics understand what is required (for exanmae only filling in the current price of a
representative product but also give additionabrimiation on the change of quality, the reason
for price changes, changes in product represeatsis)?

= All contact information of the statistical office avell as the contact person in the reporting unit
should be placed on the questionnaire in ordee#d efficiently with questions on either side.

=  Should reporting units be provided with the prittesy delivered the previous month?

= The questionnaire should be structured such thatptaiion of the questionnaire requires as
little time as possible.

= The deadline for returning the completed form, rdgss of the method, should be clearly
visible for reporting units so as to reduce thk dElate answers.

(*) As an example, see Filippo di Mauro, Rasmus Riifel Irina BundaThe 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 bgtpost or fax. There are two different kinds of
questionnaires that can be used.

» The questionnaire is prefilled with the metadatacdéing the representative product(s) to be
priced. Only the price(s) of the current month amdome cases of the previous month have to
be added. Using this version the reporting unit @nly get a minimum of paper to handle.

= A (shuttle) questionnaire is prefilled with the m@ata describing the representative product(s)
to be priced as well as previously provided pritiest are available. After processing by the
statistics office the questionnaire is returnethtreporting unit the following month to add the
new price information. Proceeding in this way medmat reporting units and staff in the
statistical office have an overview of the previdevelopments of the prices.

In either case the reporting unit can be askedwe igpformation on the reason(s) for uncommon price
developments. When the specification of the reptasi®e product itself or of its sales conditiorssh
changed the reporting unit should be asked tociiaoge the description in the questionnaire.

Telephone questionnaire

A few countries also receive a considerable shitieeomonthly price quotes by telephone as thegradf
special telephone data entry system to their r@gmprunits. The description below is based on
experiences in Sweden and the United Kingdom

When the data collection is done by phone a motensated method can be used. Touchtone data entry
(TDE) is a technique using tone signals. When u3iB& the reporting unit can report prices using the
buttons on the phone. The reporting unit calls ayemumber (in the United Kingdom this is a freepho
number) and an answering machine requests thetirggpamit to enter a unique identification number
that was previously provided. When the code isredt¢he answering machine asks for a price for the
representative products. The reporting unit haspthesibility to report unchanged prices. With TDE a
control system can be integrated: when prices arerae or out of the interval of acceptance an @udi
comment is requested. The reporting unit may akscable to correct prices when they are entered
incorrectly and then they may be contacted by thistical office to investigate the circumstances.

Advantages:
= the method is relatively cheap;
= manual data entry is not necessary;
= jtis 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 seggaigkes in the data process;

= time consuming for the reporting unit if they hawany price observations to report.

Online (web) questionnaire

In many countries reporting units have the oppadtyun send price information by online reports.|i@a
reports may contribute to a reduction of costs pateived burden for the reporting unit as welfas
the statistical office. When the reporting unitoyde their prices online these may be transferred
automatically for processing (without further datsry). One problem that has to be solved is taens
the confidentiality of data that are sent via thebw
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When using an online method the reporting unitsnamnally reminded by e-mail rather than post when
to submit the price quotes; this may be problematien the e-mail is only addressed directly to the
contact person in the reporting unit — if the cobggerson is, for whatever reason, not in the effite
reminder may not reach anyone to undertake action.

As with touchtone data entry, a significant advgataf using online questionnaires is the possybitt
integrate plausibility checks in the data collectitage.

E-mail questionnaire

Another form of electronic data collection is e-lmgiestionnaires. This may simply be an electronic
version of the paper questionnaire or a speciadlgighed questionnaire. As with the online (web)
guestionnaire, the main advantages are cost argdebueduction for both the reporting unit and the
statistical office and more automated processinthefdata. The disadvantages are also similaraseth
for online questionnaires, namely the risks invdlweith e-mail reminders and confidentiality of data
Furthermore, if the e-mail questionnaire requitesinstallation of an application on the reportingt’s
computer system this might cause information teldgy (IT) problems with the reporting unit and the
data may not be received or delivered correctlytdusecurity constraints.

Other ways of data collection
Price information on some specific products in shenple may be collected by using other sources such
as information from exchanges (for example for gngroducts) or publications of special products.

Information on the reason of price changes

There may be many different reasons for the mastntereported price for a representative produbtieto
different from the previously reported one. Forrapée this may reflect:

= a change in the cost of raw materials/intermedptalucts, of labour, or of other operating
inputs;

= achange in taxes or charges,

= ageneral price change in that activity,

= the influence of a change in international/globéd s,

= achange in customer and/or other sales conditions

= achange in the representative product itself.

As already noted, changes in the price index mastesult from changes in quality — the index sHoul
represent pure price changes only without qualignge. To be able to judge better the developmfent o
prices of certain products and to initiate quatitfjustment if necessary the staff of the statiktiffice
processing the data should know about the circuroetof price changes. A jump in prices of a certai
representative product may be the beginning of aader development but may also be the result of
something specific to the reporting unit or an dadion that there has been an undocumented quality
change. For this reason it is very helpful for shettistical office to receive information on theasen for a
change in prices.

While most countries ask reporting units for infation about the reasons for price changes, ongna f
provide the reporting units with a list of potehti@asons from which to select. The majority eithge an
open field on the questionnaire for comments oitactrthe 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 knowledgealiédf 9n the statistical office can increase the
likelihood of reliable indicators being calculatdd. many countries each data collector works on a
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particular range of products or set of reportingsurBy doing so it is possible for that persorbtold-up
expertise which helps to make judgments on unusustirong price developments.

Data entry

Price observations have to be entered into a ds¢afom further processing. In many countries thia da
from paper questionnaires have to be entered ihto database, partly supported by data entry
programmes which may show useful information alyeatbred in the database to assist the data
collectors to judge the price developments and whiso perform some (semi) automated checks on the
price series.

Data reported online are usually imported intogh@cessing database having already been enterie onl
and checked for plausibility at the time of datdesttion. This saves time for the data collectattiough
these data may still require further plausibilibecks.

Plausibility checks

There are different ways to check the plausibiitprice observations and this partly depends om the
collected prices enter the statistical office. Thféerent types of plausibility checks are presdrelow,
independently of the data collection method.

Overview of processing stages

Input of data into| Manual micro
database checking Non-response and its mpensatio
v
Import of data Automatic Macro cheking
collected online micro checking
v
Calculation of the inde

Errors can occur at any step of data processingnihimise the impact most countries have developed
data checking systems: these check the logic afrteg prices. Considering the limited number oteri
guotes most countries receive, correction meadhaes to be taken because:

= unresolved price errors reduce the reliabilityhaf index;

= simply filtering out erroneous price quotes anchgsan extrapolation method reduces the total
number of price quotes, thereby negatively affectime accuracy of the index due to the small
sample size.

Various methods are used for checking. Few countely solely on manual checking of individual jgric
quotes and most use computer assisted checkingpdsetthich involves using a program that identifies
potential errors for individual price quotes orhiiit a time series. This may be done while entepirices
reported on a questionnaire, or while importing tgorts from online or e-mail questionnaires, ®aa
batch process.

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

Computer assisted controls on micro data

Threshold detection

Detection using thresholds identifies when pricagehchanged relative to the previous period by more
than a pre-defined limit (the threshold). Eitheredhreshold can be used for all products or differe
thresholds for different products to reflect difaces in price volatility. Real errors that occafo the
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thresholds are not identified by this method, sojtidgement of data collectors can not be repléged
automatic checking, but the use of thresholds aaitithte this work.

The effectiveness of this technique may be compsedhby setting the threshold too low, so identiyin
large numbers of possible errors. Research onnbguption database in the Netherlands shows that, i
the period from 1 January 2000 to 1 December 2006na 10 % of all price items (2 500 from 25 000)
showed changes of 5 % or more. However, of theggabable price changes only about 1 000 were
actually corrected after reporting units were cdiesu Especially for price changes that were only
slightly above the threshold the ratio betweeneaxiad and confirmed price changes was rather law —
other words relatively few prices that had beemtified as possible errors were actually correcttdr
reporting units had been consulted. A summary o #malysis is provided in the figure below. The
frequency diagram shows, for the indicated pricange intervals (x-axis), the number of price qudyes
axis): the grey bar shows the number of price qualtat fell into the indicated interval and were
subsequently corrected while the black bar indi#tese that were identified as possible errorghmri
confirmed as correct (as well as the number ofepgigotes that were assumed to be correct becagye th
were below the threshold — these are shown invtbddwest intervals, below 5 %).

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

16309
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price mutation interval

Source: Statistics Netherlands

Prolonged period of absence of price change

If the price of a representative product remaissghme for a long period it will, sooner or lategcome
necessary to contact the reporting unit in ordereigfy the information. It is possible that thepoeting
unit forgot to provide information about a priceadge (or quality change). The period of time aeric
might remain unchanged depends on the nature opfritguct, the economic cycle and may also vary
between countries. If for example the price of date food product has not changed for a few moitths
is almost certain that there has been some kirdilofe reporting the price quotes. On the otherdhtne
prices of many other types of products can remaithanged for a longer period of time, for example
machinery.

Most countries check quotes when no price changes 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 mpde coke and refined petroleum products. They
usually have different prices every month eithewdo or higher than before. If there is not any @ric
change the reporting unit has to be contacteddofimnation.

Diverging developments within a reporting unit

It is not uncommon for reporting units to sell puots on the domestic market and also abroad (non-
domestic market). Some coherence in the price dpugnt on these two markets can be expected.
Therefore, very diverging price developments withireporting unit for the same representative prbdu
sold on these two markets may provide an indicatiba need to contact the reporting unit. The price
developments may still be correct, but an explamadf the reason for the different pricing stragsginay
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 tHessaalue and the sales quantity. Consequently pifice
depends on the structure of the sales which may eaer time, resulting in a change in the unit ealu
even when prices remain constant. For this reasporting of unit values should generally be avdide
In some countries the submission of unit valuesgiged with reporting units under certain condgidn

is important in this regard for identical structi@f sales to be used in the calculation of thé wadues

in consecutive periods. This means that in a gimenmth a unit value should be compiled that is
comparable to the unit value of the previous mofghexample compiling unit values for both months
using a common structure.

Manual controls on micro and macro data

Alongside computer assisted controls on the miata,dnost countries also use manual controls tfyver
if the data are plausible, again using applicatibgeloped to increase productivity.

Cohesive micro checking

In order to identify (and then remove) errors iic@rguotes the data for several quotes can be ebtlénk
combination. For example, if one price quote witlainproduct heading shows a totally different
development from other price quotes in the sameéihgat may be necessary to investigate whether the
atypical price quote is correct or not. Changesndividual price quotes may be outliers in terms of
magnitude or direction. This type of checking canbest performed when all price quotes for a month
are available.

Top/down analysis

The explanation of this method is based on the repee in the Netherlands. With an in-house
developed top/down tool (using Microsoft Accessp ttontribution of each individual product to the
index development is determined. This tool enaBlek staff within the statistical office to focusickly

on questionable prices with the largest impactePitems that strongly dominate the developmeihef
index are checked for their plausibility, irrespeetof their size of change. The influence of aeron a
given aggregate of Prodcom headings is determinetthd size of the price change, the weight of the
reporting unit at the lowest level of aggregation ¢he aggregate weights.

If a perfect coverage of all detailed levels colbddachieved the calculation of these influencesldvba
straightforward. However, when there is (partiahsresponse in the dataset, the importance (weafht)
the price quotes that were collected increasesirfstance, if a reporting unit provides only twastiad

of three price quotes for a particular Prodcom headeach of these two price quotes determinesdialf
the price development for the reporting unit, whasr¢his should be one third each. A similar sibrati
occurs for higher aggregate levels, but then aleoRrodcom heading weights are taken into account.
When price quotes in two Prodcom headings are ggtgd this is based on their price development and
the relative weights of the headings. In the exangblown below the contribution (based on weight) of
Prodcom heading 27.44.26.3 to its aggregate leved4226 (in the figure below database codes are
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shown which were all given 8-digit codes, 0 beisgdito extend the length of the codes with 7 & les
digits) is 16 % (7/44) when there are price obséoma in both neighbouring headings 27.44.26.3 and
27.44.26.5. However, when there is no price quétecheading 27.44.26.5, then the influence within
27.44.26 of the neighbouring heading 27.44.26.31snly grows to 100 % even though this Prodcom
heading is less important than 27.44.26.5. The ghayled Prodcom headings indicate elementary levels
and the numbers above each box indicates theiegmonding weight.

Contribution of Prodcom headings to aggregate levels

prodcomlevel prodcomlevel

4digit m 4digit m
o o
5-digit 27442000 5-digit 27442000
25 37 106 4 25 37 106 4
e-digit | 27442200 | | 27442400 | [ 27442500| | 27442600 | edigit | 27442200 | | 27442400 | 27442500 | 27442600 |

3 3
| 27442630 | )| 27442650 | 7-digit | 27442630 | ) | 27424650 |

7-digit

Assuming that there will always be some amountpaft{al) non-response in a given dataset, this miean
that the influence of some individual price quodesindex development will be larger than expected o
the basis of the weighting scheme alone. In thédtopn analysis tool this has been taken into adcoun
and the adjusted (or ‘real’) contribution of pritems to the index development at each aggrega& le
can be determined.

In a screen-shot of this tool below the contriboitaf all units to the index development of Divisit@

(coke and refined petroleum products) is given. fdporting units (listed under bgviD on the rigatg
grouped into price change intervals (shown on ttaig) while the height (indicated by the y-axig) o
each bar gives an indication of the relative cbntion of each item to the index change. In thiareple
some units have a positive price change while etharve a negative price change and so some bars are
displayed upwards and some downwards. Summingdhgiloutions of these price quotes results in the
index change — in this case -0.93 index points.

The selected unit (identification (ID) number 22y #drresponding to the yellow bar has a strong

negative influence on the index change, even thelglabsolute price change (between 0 % and 5 %) is
not that large. In contrast, the purple bar onféneight of the graph has a price change of betwi®%

and 15 %, but has a relatively smaller contributionthe index change. Other available options are,
among others, analysis of more detailed aggregaesthe 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

Sluiten

Laatste berekening op 23-1-2010 o | 10:15
Berekende verslagmaand: 1-12-2009

= v ~J ¢ I: < ¥ b -7 D
Selecteer een 2-digit PRODCOM code 13000000 - Selecteer een afzetgebied [P0 -

T-niveau | 1L-niveau 2D-niveau | 3p-niveau | 4D-niveau | 5D-niveau | 6D-niveau | 7D-niveau | 8D-niveau | Legenda |

[Alles  [Alles |

Som van Aandeel |I|l|E)(MlItaﬁE::‘

04

bgviD: ~

S5112E-17
oO14a780
096140
0 96504
[=E-xciiy

O73955
7348
o558
04 024589
22993
022842
Reeks | 22881

-0 22772 - 00 - 05 O 22853
Som van Aandesl Indexiutatie::: -0,306501657]
o0z2772

W 22748
o227

Astitel

o0 0 - 05 05 -10 10-15

Actitel

Mutatielnterval RekenPrijs: ~

In Spain a similar approach is used, where fortiPR series analysis, a graphical analysis of itigaict
of components on higher aggregates is available.

Validation by checking the macro data

Once the indices have been calculated a last ctaakoe implemented into the processing procedure,
namely to validate the results. Most countries agduct a manual checking. This requires a compete
knowledge of the market situation and developmet laence has to be carried out by a particularly
experienced member of staff. For products whoseepdevelopments are also examined at other
economic stages comparisons can be made, for egarapiparing with the PPI on agricultural products
or with the consumer price index (CPI) for consug@ods.

If the analysis of the macro data identifies errthies causes have to be investigated; if necessamnp m
level data may need to be corrected and validajatha

Methods applied in practice

Reference date

The following table summarises the practices carniogrthe use of prices for an individual date ardo
whole month. In each country the practices arestimae for the PPIs for both the domestic and non-
domestic markets except in the Czech Republic amin@ny.
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Overview of the reference date/period

PPI for domestic market PPI for non-domestic market
BG 15th 15th
Ccz 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)
Sl whole month whole month
Fl 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 talalbow reporting units to give a pre-notificatiohprice
quotes, sometimes in predetermined intervals o6 &r 12 months. A longer period should not be
accepted as sometimes a price might change unexihgct

Acceptance of pre-notification of price quotes

Yes No
BG X
Ccz X
DK X
DE X
ES X
FR
IT X
LT
HU
NL
AT
Sl X
Fl
SE
UK
TR
Source: PPI task force

x

XXX X

XX [ X | X

Data collection media

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

Paper (fax) Telephone  Online reports E-mail Others
BG 55 24 21
Ccz
(domestic) 26 24 50
cz
(non-domestic) 24 74 2

1
DK 99 (internet research)
DE 45 rarel 47 1 6
y (for example intemet 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
Fl 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

Mopoa 2 aivair gndded section 1ol the: Sugcadioy ) hesip Aoy (247 v

£ Monthly Inquiry for Index Numbers of Producer #i—‘ Officefor
3 Prices - Subrmnission of data by telephone National Statistics

This survay is carrizd oue by the Ofice for Marisasal S=nirie, the greseamens department respoesible bor eficial sansmes

LT Froiy:

COMTACT MAME CiTvwe for Mlaticral Smtstes
OFFICE FOR MATIOMAL STATISTICS Covernment Buildings
SOVEHMMEMNT SLILDIMGS Cardi Road

CARDIFF ROAL Merwwprt

NEWPORT MP D B

MNP0 BEG = DURMY PRIMT === wenwstatisics povals

To be completed for:
BUSINESS MNAMEL ABUVE

Please return your data using our Telephone Datz Entry (TDE) service.
B Fregphcne OROO OBSRE1AT

Respondent ldentificatior Mumber: TESTES B¢

Plaase retarn your data by | 4 June 2009

Legal Requireiment
im are eyuin ed Ly kow o supply us with dhe sformaton requesced overleal,

Fasilures 123 el 5o ean incur penaloes fundes section 4 of the Statstics of Trade So 1947,

Additionzl Infarmaticn
® | you Bave ang queries. please telephone 0 633 450808 quoting your reference 32 BEED 0000 001C
®  Please call QLAY AI2399 H woo weanld 1Res to use ane Minicom service Tar tha Dl

Purposa of the Survey

The intormarizn yeu supply is Jsed 1o compile the Producer Frice Indices, which are a serics of eoanaimic insdicatars that 1 edaus e
e price mosemert af gands houghe and sold by UK ranufactucers. They belp monitor and messure inflation and are wsed in
campilng the Maticnal Azcounts. Resubts are: published menthly in Business Mussiva MIFZZ

Thank you for your co=operation,

Confidentlality
Al the information pou Prcmd: is kepo serictly ranfidenmial Iris ilogal for vs s reveal your data or identily pour busmsess o

ursnstharised parsons.

132 0003 28800000001 O CLOOD00D A 132 200506 021

WEREIRRE NIRRT OO OU WO R

1538 132 SO Friolda
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IMFORTANT

s Pleass read these notes before you telephone us.

Al items | sred showld be producad by you in the Linited Kingdom and sold to the home rmarket

1. UWsing rhe Telephone Dara Entey (TDE) system

| ool 2t the cedails oo the enclosed sheerfs). Chedk thar you have the prices to hand far the month(s}
requested and dal 0BG0 BB58 167, To ensure your telaphone is companhlz wiey our system, you will be
asked to press 5. I successful, you will Be zsked to key in your respandent identificatior number [this is
listed on the amachad sheet detailing your products) and to press hash (#) when finished. Then, simply
follow che recarded inscructions and respond to any queston using Te keypad of your telephone. |f you
ik o rnisbakee Uaere will be'an opporoinicy o correct it when prompted to enter a owo-digit day code -
enter “B17 for che lst of the manth, 01" for che second et

2. Price basis

The price quated should: be a normal transaction price, ie afrer discoonts and eelucling VAT

— be the price you achieve in slgnifleant proportion of LK sales.
after discounts and excludinag VAT,

— reflect grders placad in chat monch.
— compare like with like each month,

— be representative of current output

— normzlly be sold ta customers autside of your company.

3. Price or product changes

If you are prompeed by the TDE system to explain why the price of one of your products has changed,
please give a detailed reason, eq. the cost of 2 certin raw material (please specify the raw material concerned)
has increased production costs, seme aspect of your production has changed, different discaunt rates ete.

i i madify, replace or discontinue any product or alee the unir or terms of sale, pleise ph:r'.-'|d& derails
when prompted to do se. & PP eepresentative may need to concact you o verify any in‘ormacion, or you
miay be put through to o PPI representative if you require zsslstance. further nformation o the products on
the attached sheet are not representachee of yous company’s producton.

132 0003 88300000001 C 00COBO0O A 132 200806 002
IR0 VRGO AR AR RO O

PROM4B  s/06
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Please ring 0800 OB58 167

Respondent 1D number 1153514 #

Product D Ul

| 1532100053

Fricel:s]l required for CHOT 200H

Spodfication

SCRIAL MO: 23

PR URWCORIERTRATID OfRAMNCE Uil
LIEWCRIFTION: |25 MRE BRIT JICRGDT

ZABTOMER REF, LK CUSTUMER
PAYHENT TERME 7 | DAYS
LIELIVESELY PRILE

Terms of sale

Unies of sife 24

Last price returned SR SEF 2008 N POUMDS STERL MG

FLIL T3 TA BECIRRD SFF ARDVE

Produce 1D

02

1532100056

Specification PROSLCT TOMATO JLICE

TOMAT
SERIAL MO 202588

CLATOMER BEF LK CLIETOMERS
PAYMEMT TERME 21 DAYS
TELIVERED PRICE

Tereng of sale

DESCRIFTICON, | SOML AR X 3 BRIT LI

Uiniits of sale | 4

Lagt priee returnes PR SEF HI0B N POUMNDS STERLIMNG

FCA DATA REGUIRED SEC ABDVE

Produce IT a3

1532100055

Sperifiration

SERIAL MO 208317

PROZUCT. UNCOMZENTRATED PIMEAPPLE JUICE
DCSCRIFTIC |25 MIRE BRIT JUIT PIME

CUBTOMER REF. UK CLSTOMER
HOYMHMEMT TERME: 21 DAYS
DLUVERE D PRICE

Terims of sale

Units of sals 24

Last price rewrned

FOR SEF 2008 1M BOUNDS STERLING

FOE DATA RBUIRED SEE A20WE

The number(s] in the shadad bofes] are for official use anly

T3Z Doos

GHEOOUNO0UT L 00000000 A 132 200906 003

TETERRUTRU TR ARG L R
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Online questionnaire — example from Germany

History

General Price
information observation

]CommentS

Informa-
fion

Send/! Help
reset explanation

Producer Prices (domestic sale)

changed since the last reporting month?

reaister "Camments”)
Exact commodity description:

(in case of "Yes” please give addilional informalion on the

(maximum of 255 characters)

—
—

Price in previous month: i
Price i

Classification number

Processing code

Price expected to be valid until

= |

=

Have the product description and/or the sales conditions ~ Yes

@ No

I -'I Month / year (2.g.; 12/9009)

Contact person:

Exact sales conditions

Economic level of purchaser:

Mode of dispatch {means of transport) I

Terms of delivery:

Price quoted below applies

- after deductingfincluding the
fallowing discounts/surcharges:

- without/with packaging, please indi-
cate type of packaging, If applicable

I
I
- per unit of quantity ]
I
I

- if the following quantity is purchased!
delivered:

- terms of payment:

E-mail questionnaire — example from the Netherlands

fzet binnenland

Opgave Product Bladeren Help

verzenden [ Sluten | Opslaan

= R e 2

@

[ Toevoegen | g Bawerkan | B Status | &) Herstallen |

CBS Statistiek Producentenprijzen, afzet binnenland

BREDEL HOSE PUMPS B V TAV DHR L.B.S. BERKERS

SLUISSTR7
7491 GA DELDEN

3. Prijso|

Periede: januari t/m maart 2006
Terugzenden voor 9-2-2006

CBS-nr: 2536186 Prodcom: 28122375
SLANGENPOMP

Type spM0

afnemerscategorie: Detailhandel

CBS-nr.: 2536218 Prodcom: 28122375
SLANGENPOMP

Type spfa0

afnemerscategorie: Detailhandel

CBS-nr: 2536226 Prodcom: 28122375
SLANGENPOMP

Type sp/B5

afnemerscategorie: Detailhandel
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Aantal producten: 10

Voor een verklaring van de gebruikte symbelen
in de kolom status zie de Help (F1)

EUR

EUR

Motering

per: 1 Stuk(s)
afnamegrootte: nv.t
leveringsconditie: Af fahriek

Notering

per: 1 Stuk(s)
afnamegrootte: n.v.t
leveringsconditie: Af fahriek

EUR

Motering

per: 1 Stuk(s)
afnamegrootte: nv.t
leveringsconditie: Af fabriek
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Recommendations

IMF recommendations in the IMF manual on PPIs majooind in:
= chapter 6 for price collection,
= chapter 9 for data processing and data editing.

Concerning exchange rates the recommendation d?Bidask force was that the exchange rates should
be consistent with the price collection practiagsng monthly average rates for monthly averageegri
and rates for a particular day if prices reflepiaaticular day.

69
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Chapter 4 Treating unique products and item non-
response

Introduction

The aim of the PPI is to measure the average fatbange in the prices of products sold as theydea
the producer. The compilation of the PPI shoulddftee be based on clearly specified, represemetativ
products whose prices are followed over time witle dttention to quality change. The collection ated

is straightforward when a well-defined product &xiwith stable quality for which transactions can b
observed each month — under these circumstancgsitieecan be directly used in the index compilatio
In practice however there are particular problentk data collection which represent discontinuitittie
index calculation:

= products which are produced only once (one-offroque products);
= no sale of a given product occurs in a period @eence of a real transaction) or
= a producer refuses to provide the required prif@rmmation (item non-response).

In certain activities it is very difficult for coatt persons within reporting units to provide psifer the
same product over a period of time because muc¢hedf work is of a one-off nature. One-off products
are usually client-specific and would not be prastiotherwise. Thus they cannot be compared month by
month. In general the production time of such uaiguoducts may be very long and they may not be
reproduced for a long time, if ever. One-off produare especially found in:

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

= fabricated metal products, except machinery andpeggnt (for example machining services or
forging services);

= repair and installation services of machinery awmgigment (for example repair of heavy
construction machines);

= motor vehicles, trailers and semi-trailers (forragde bodies for motor vehicles);
= other transport equipment (for example ships).

The greatest difficulty with one-off products isfind a detailed specification of a representafiveduct
which can be priced month by month. Since one-agffipcts may have a significant impact on the output
of manufacturing it is not reasonable to ignorerthia the sample used for the PPI. Therefore theofise
adequate pricing methods in dealing with uniquedpots is important.

A further problem with calculating a continuous R$Item non-response. Sometimes a reporting anit i
not able to provide the required price informatfon a specific reference period. Temporarily migsin
data occurs when the price information in a paldicionth is missing for example because of holiday
illness or when no contract was concluded in thaitoced month (in other words in the absence afa r
transaction); the temporarily missing price infotima has to be estimated by an appropriate method.
Permanently missing data occurs when the productfcm representative product ceases (for whatever
reason); prices are extrapolated (as for tempgrami$sing data) until a replacement of the repriegse
product or the unit can be found.

From a practical point of view the issues concegrome-off products, the absence of real transastion
and item non-response have the same effect: the pfia certain product cannot be observed month by
month. This chapter discusses alternative priciethods (instead of direct pricing) and extrapotafior

the missing price information to ensure the indentinuity.
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One-off products

Methods

There are a number of pricing methods availablsotee the problem of one-off products. The selectio
of the appropriate pricing method depends on tbeuymt and activity.

Model pricing

In cooperation with the reporting unit an approfgrianodel (consisting of components which are
representative of the unit’s output) will be arradgThe model can be hypothetical or based onla rea
transaction made in the recent past. The use eélanansaction made in the past is in some cases m
convenient to implement because of the reliancereal data from the recent past. An accurate
specification of the product and transaction isirdef, so that all price-determining characteristcs
taken into account. It is essential that the maslelpecified in sufficient detail that the contaetrson
within the reporting unit can report prices forttlaefined model and that no variation from the ntode
occurs over time. The estimated price should nbt mflect the production costs (including overhgad
but also the gross profit margin. This estimatadepwill be treated as a real transaction price. dach
period the contact person within the reporting wniit need to recalculate each component of the ehod
so that actual production costs and actual madkeditions which determine the current profit margie
taken into account.

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

Sub-component pricing

This method is characterised by the use of a numbeybserved prices of important constant sub-
components (key elements) of a unique product.priee entered into the price index is the (weighied
unweighted) sum of prices of the sub-componentschwhre re-priced in each subsequent period. The
use of this approach presumes that the sub-comfosbould be separately identifiable, their quediti
and impact on final performance of the product &hdie quantifiable, and prices should be available
different periods. This method differs from modekpg where the price is largely based on estisate
rather than built up from sub-components for whitle transaction prices are available. Care shbeld
taken to ensure the representativeness of the@upanents over time.

Contract pricing

If there is a regular customer (the exact repetitbproduct occurs for the same customer) overthson
the price of this contract can be used, becausi@srcase the price relates to a genuine transaptice.
Price changes result from renegotiation, from adjest (escalation) with an index (like labour and
material inputs) or from a clause that statesttaiproducer is allowed to pass on certain costigbs If
this method is used more than one contract shaikkkected in order to cover different customeesyp

Unit value

The contact person within the reporting unit pregdinit values (the total sales value of a monttddd

by the total number of units sold in a month) cawgrsimilar transactions for a product or a
homogeneous range of products for each period. \dihites can be volatile because they are affegted b
any change in product quality or by an occasioaaf)d order. Such fluctuations reflect changes in
customer mix or other sales conditions rather ti@muine changes in prices.

Standard version pricing

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

In this case the contact person within the reportinit is asked to provide a percentage price chamg

a homogenous product in each month. The applicaticdhis method depends on the condition that the
observed product is sufficiently homogeneous oiree tand that the price changes include the market
conditions.

Pricing based on working time

= Hourly charge-out rates. The use of hourly changerates gives an approximation to the trends
of the price of the product itself. The rate coventy one specific type of constant mix of labour
and reflects what the customer actually pays (rist price rate).

= Combination of sub-components and hourly chargeratés. The appropriate price, which is
entered into the price index, is the weighted sfiprices of sub-components and hourly charge-
out rates which are combined within the reportingt.uA specific formula agreed with the
contact person within a reporting unit is useddleualate the price each month.

Difficulties that arise when using hourly chargd-cates are that they exclude any price movements i
the raw materials involved and do not reflect pathity changes over time.

Quality adjustment

If product specifications are replaced by new ompglity adjustment can be used to adapt the price
changes over time. Most of the quality adjustmeathmods will then try to determine how much of the
price change is due to changes in the specificatiauality and how much is due to changes in tfigep
The hedonic model is a specific quality adjustmmaethod which allows the unique model to be valued
from its characteristic set. The quality adjustmmethod is not exclusively used as a pricing mefiood
one-off products, for more details on this topie shapter on quality adjustment.

In most cases of unique products the applicatioguadity adjustment methods is very burdensomeesinc
the products change on an ongoing basis and ae ofta very complex nature.

Note: the use of hedonic models for one-off proglustoften not practical as hedonic models normally
require a lot of price and product observationscivtare rarely available for one-off products.
Use of international prices

If international prices are representative for doenestic production of two countries (the countsing

the figures and the source country) and for crasgdy trade flows, then this approach can be used f
handling one-off products. Moreover it is importahat the markets must be competitive, the data
properly stratified and weighted and a suitablehmétapplied to adjust for exchange rate movements.
This method may be especially relevant for impmhsactions, not exclusively for one-off produat b
also for irregular imports. The contact betweendbentries concerned should remain very close dieror

to exchange experience.

Input pricing

As an approximation for the output price, this aygmh uses changes in the cost of the major dinpats
over time. The output price is estimated by a fiemgtwhich consists of:

= the cost of direct inputs, for example materialajoncomponents, labour and energy;

= the cost of indirect inputs and overheads, for glardepreciation and administrative expenses;
= productivity in combining the inputs;

= profit margins.

It is important that the selected inputs constitutiarge proportion of all inputs and should beatpd
regularly to ensure representativeness over tirhe. prevailing (current) profit margins should bketa
into account.
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Difficulties with methods

A substantial difficulty with the application oféhmethods mentioned above is to convince the cbntac
persons within reporting units of the value of fhieeing method; most of these methods are burdeasom
not only at the beginning of the data collection &lso in subsequent months. In many cases thecont
persons within reporting units have to specify #amal product for which a price is then derivedlea
period and this can cause a considerable work Ibadrder to reduce this problem, a close contact
between the statistical office’s field officers atite contact persons should be established from the
beginning of the data collection. In certain caf#spending on the frequency of changes in market
conditions of the unique product) it may be uséduhrrange a quarterly rather than monthly repgréifi
prices. Visiting the producer can also be helpful.

Methods applied in practice

Since one-off products have an important impactthan output of manufacturing they should not be
ignored when sampling. Several EU Member Stataesefample the Czech Republic, Germany, the
Netherlands, Austria and the United Kingdom, cutyeapply methods whereby prices are collected for
each period on a specific combination of key elemd&model pricing) or where large products are
decomposed into a series of more key elements qsoiponent pricing). Several prices of unique
products such as machinery for paper manufactuviithin NACE Division 28 (manufacture of
machinery and equipment) or turned metal partsnfachinery and mechanical appliances in NACE
Division 25 (manufacture of fabricated metal pragy@re surveyed using these two techniques. Model
pricing and sub-component pricing are a very timastuming method for the reporting unit and the
statistical office. The response burden for repgrtinits is very high. An alternative method whish
sometimes used for machinery and fabricated metalyets is standard version pricing (applied in the
Czech Republic, Germany, Spain and Finland).

The working time based method is applied in most émber States, for example Denmark, Finland
and the United Kingdom, to survey the prices fadustrial services (like repair and installation of

machinery and equipment and mining support seryidd® price development of raw materials does not
play an important role for some services.

In Bulgaria, Lithuania and Austria contract pricimgy often applied for wearing apparel, textiles or
distribution and supply service of natural gasotder to cover different customer types more thaa o
contract is selected.

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

For unique products, like paper mills, big cruib@s and sporting boats, which are extremely diffito
specify for some countries, the method of percanfaice change or input prices is used for calmgat
the price index, for example in Finland.

A summary of pricing methods applied for one-offghucts in 16 European countries is shown below.
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s Model Sl Contract | Unit Stan(!ard Perce.n(age W orking- Quality | Internatio- Input
Rev. 2 . component . version price time based | _ . . .
Division | Pricing il pricing | value i e methods adjustment | nal prices | pricing
08 UK
09 DK DK DK, HU
10 BG, LT
13 AT AT AT DE
14 HU HU BG, LT, BG DE LT
UK
15 HU HU
16 Ccz Ccz
17 HU
18 FI HU HU LT HU
19 NL
24 NL NL
25 NL, AT, AT BG Cz, AT Fl
SE
26 BG, AT Fl El
AT,
27 AT AT cz
BG,
Cz,
DE, BG, DE, BG, DE, NL,
28 HU, AT, NL, UK NL, UK TR FI
NL, AT, SE AT AT, FI
SE,
UK, TR
29 FI AT FI
30 AT, UK UK TR FI FI, UK FI
32 AT
BG, DK,
33 DEGS’E DK BG LT, HU,
' AT, FI
35 LT, AT
38 LT
Not CZ, DE,
activity FR FR CZ,FR, FR ES, FR, CZ,FR, SI| CZ, SE ES, FR, SE CZ, SE
I SE, TR TR
specific SE

Source: PPI task force

An overview of examples of pricing methods that 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

fire station; refrigerated display

hydraulic distributor; hydraulic

various food products (salads,

men’s trousers of wool; ladies’
dresses of synthetic fabric lining
with short sleeves; hydraulic lift

BG case; installation of multiphase ) transporter; repair of petrol
) cylinder nuts) S
electrometers on electrical panel station instruments and
equipment; repair of heavy
construction machinery
DK  industrial services industrial services
DE  machinery machinery
NL
. . ) rubber thread and cord, textile
embroidery of textiles (pieces, ) L
) . ) covered; electric radiators,
strips or motifs); test benches for accumulator chargers; turned yarn; silencers and exhaust )
. . ) . R convection heaters and heaters
cars; metal forging services; metal parts for machinery and  pipes; parts thereof; distribution ) . o )
) ; . ) or fires with built in fans;
AT  railtramway passenger coaches; mechanical appliances; and supply services of natural

illuminated signs, name-plates
etc.; derricks; cranes; machines
for working wire

hydrodynamic speed variators,
torque converters

gas by supra-regional gas supply
enterprises

alternators; machinery or paper
and paperboard production; parts
of steam turbines and other
vapour turbines

bodies for motor vehicles; trailers

big cruise ships; machinery for

Fl and semi-trailers; binding and ~ paper and paperboard
related services production
SE Z;nur;;)un:gl:tn; machinery and industrial services
UK other .transport eqwlpment; other .transport eqwlpment; mining and quarrying products
machinery and equipment machinery and equipment
Standard version pricing Perciril]t:r?:epnce Working-time based methods Input pricing
Maintenance of hoist equipment
in nuclear power station; repair of
BG processing machinery; repair of
bulldozers; repair of steam
generators
DK industrial services
DE  machinery clothing ; textiles
NL metal casting
otherindustrial goods, services
artides of iron or steel; parts for arts of frames and mountings ?nr;dnzratgtlljjtr:: ”:; friit?i;e and
AT hydraulic turbines and water P 9 ) 9 ) &
wheels for spectacles equipment; repair and
maintenance of professional
television and radio fransmitters
bodies for motor vehicles; trailers ) )
PR ships; air and spacecraft and
and semi-trailers; irradiation, related machinerv: instruments
FI medical and electrotherapeutic  sailing boats and apoliances frg‘rmeasurin paper mills; big cruise ships
equipment; machinery for mining, ) PP - g
. ) testing and navigation
quarrying and construction
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 uniqueducts it may be preferable to measure a modeé pri
every month. The example below is from a unit éfaebto NACE Rev. 2 Class 25.73 (manufacturing of
tools) which produces exchangeable tools for steshufacturing. By monitoring the reported prices
from the unit over a period of time it was obvidhat they were not comparable from month to month.
After contacting the unit it was also clear thawés impossible to select a representative to nneaster
time: each tool was unique and was not comparalile amother tool. With the contact person in the
reporting unit it was concluded that it was possiiol take a part of the unit's price setting maated use

it as an estimate of a hypothetical but typical aedresentative product produced by the unit. As a
consequence the contact person within the repoctimgprovides prices for materials and labour in a
model.

Weight structure and price data

The producer price of the hypothetic tool is estadaby a model using input prices. The input iscid

into two main groups, namely materials and labdunong these inputs are important elements for the
production and price setting of tools. The disttibn between material prices and labour prices is
approximately one third and two thirds respectivalyhe 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 houesg constant over time, but the prices of the tspu
could change from month to month. The non-stealtmphardening, shipping and standard components)
are ideally constant over time for comparable tolbihey are changed this normally happens onaalye
basis.

The monthly prices for the different steel quatititome from the unit's supplier and represent the
monthly changes of the market prices of differéaekqualities. The prices of different labour itgare
often changed on a yearly basis.

The prices for material and labour are summarisebthis provides an estimated price for a typioal t
from the producer.

Conclusion

It should be pointed out that this is not an A-noeltifaccording to the Handbook on price and volume
measures in national accounts) but it may be censitito be the best method feasible in practice for
these kinds of unique products. The advantagesdisativantages 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 resporgitfitr the price report they have developed in
the initiation process.

= The statistical office gets information about thie@ setting philosophy in the specific activity.
Disadvantages
= Time consuming, especially in the initiating phase.

» |t can be hard to find contact persons within répgrunits with knowledge and understanding
of all the factors in price setting for the spexifroduction.

» Itis an estimation of a real transaction. Reaigeztions are often set after negotiations and the
latter are not included in the model.

= For a PPI, prices should be measured not costsused in the model approach.
= In real transactions the margins are set to a Bpeaxistomer. In the model margins are not
completely included for a specific customer.

Recommendations

Recommendations by IMF

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

=  Model pricing.

= Repeat recent real sale: the contact persons witpiorting units are asked to supply the price of
a recent sale and to provide a hypothetical pricettis exact same representative product for
the subsequent months. A replacement is needdtbe ibrder for this specific representative
product is not repeated again after a reasonahke (fior example six to eight months).

= Standard version pricing (in the PPl manual italled specification pricing).

= Sub-component pricing.

= Contract pricing.

= Input pricing: this method is unlikely to be sadistory over the long run, since it assumes that

all factors remain constant. In particular, the rapph does not always consider the profit
margin and may not capture substitution toward npoogluctive inputs.

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

= Contact persons within reporting units who deliw@del prices should be subject to an annual
interview. The representativeness of the model Ishbe reviewed and the prices supplied
should be checked to ensure that the prices rdfieanarket conditions.

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

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

= model pricing,

= sub-component pricing (in the Handbook on price wallime measures in national accounts

referred to as specification pricing),

= international prices,

= quality adjustment methods,

» unit value method.

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

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

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

C methods: are methods which shall not be usedusecthey could generate too great bias.

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

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

= Methods which are based only on model pricing dr-somponent pricing, can be stated as A
methods, in case the specified model is regulaggated and representative (this is mainly
achieved through regular updating, but also a progoege of models across regions is required)
as well as actual prices are used. If one of theetkey criteria is not fulfilled the pricing metho
becomes a B method. However model pricing and sufponent pricing are resource-intensive
pricing methods.

» Methods which rely on international prices can égarded as B methods if the prices can be
considered representative of the country’s domestiduction and cross-border trade flows.

» Methods which are exclusively based on input prigéghout consideration of profit margins)
are C methods. The unit value method is also a Ghodeif the prices do not rely on
homogeneous products.

= Methods which are using quality adjustments cowddah A or B method, depending on the
suitability of the products/activity, for exampleezial 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

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

Model pricing and sub-component pricing (A methods);

appropriate quality adjustment method (B method)

Sub-component pricing (A method, if adjustments for quality are applied to the

Trains

Special purpose machinery

Qil rigs components);
international prices (B method)
Ships Model pricing (A method)
Aeroplanes Model pricing and sub-component pricing (A methods)
Sub-component pricing (A method, if adjustments for quality are applied to the
Defence goods components);

international prices (B method)
Note: The STS Regulation does not require PPIshmanufacture of weapons and ammunition, ships
and boats, air and spacecraft or military fightuegpicles (among others).

Temporarily missing price information

Methods

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

Expert approximation

An expert within the reporting unit is asked to egign estimate of a price which can be realistically
achieved on the market. This method is clearlyeraubjective and the results cannot be objectively
verified. Nevertheless, if expert knowledge is &alae it may be a good method to estimate the ngssi
price.

Forward the last surveyed price

Repeating the most recent available price can Ipeogpate if no new contract was concluded in the
latest period or if prices relate to long term caats. 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 @i the month (t) for which the price quote is
missing) of a representative product for which ldtest price quote is missing can be estimated timn
average price change of a homogenous group of ainmépresentative products (all remaining
representative products within an elementary agdedg This method assumes that the other
representative products of the same elementaryeggtg show similar price developments in a
competitive situation. The calculated price chaoge then be used to estimate the missing pricken t
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)af a single similar representative productifra
related reporting unit and applies this to estintiéemissing 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 tieeage price change (between t-1 and t) of a pdatic
subset of representative products within a sintgenentary aggregate. A special case of this method
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when the particular subset of representative prisdeensists of the other representative productbef
same reporting unit. This method can be appliedwirdy some of the representative products of the
elementary aggregate are homogeneous and thesiionesimilar price development.

Extrapolation using the average price development on different levels

The price change (between t-1 and t) of the reptatiee product for which the price quote at tims t
missing is estimated by the average price change bigher (rather than elementary) aggregate, for
example at the 6-digit level of a product list &assification. This approach may be appropriatenthe
representative product for which the price quotemissing is the only one within the elementary
aggregate or has a particularly large value of potdiuction within the elementary aggregate. Otlsrw
the method should not be applied, since at higharl$ the products are generally less homogeneous.

Principles and methods for dealing with missingcgsi in the compilation of price indices are also
outlined in ‘Price imputation and other technigf®sdealing with missing observations, seasonalitg
quality change in price indices’ (Armknecht and Néaid-Smith, June 1999) and ‘Imputation and price
indexes: theory and evidence from the internatigmade program’ (Feenstra and Diewert, April 2001),
which evaluate the alternatives in their studiestisy ability to minimise the erratic movement ire th
price index and still incorporate all availabledrhation. This is in contrast to the goal of adwahc
statistical imputation method$ (vhere the replacement variable should have stital distribution that
closely approximates the distribution of the migsuariable. Statistical imputation methods needrgd
scale data base for estimating the missing prite alad are difficult to implement, hence these wsh
are not used in practice for the PPI (in the coestparticipating in the PPI task force).

Methods applied in practice

Generally, countries face the issue of missinggsrieach month. The application of the appropriate
imputation method depends on the price developrmmrdr recent periods. For products with
homogeneous price-determining characteristics inekmentary aggregate (for example iron, other
metals, petroleum) and for representative prodwits volatile prices (for example oil and gas) cties
generally apply an extrapolation using the averpgdee development of all remaining representative
products in the elementary aggregate. If the mi@nges within the elementary aggregate of theimgiss
price quite are dynamic the imputation is basedhenprice developments of a similar representative
product of the same (or a similar) reporting umiba an extrapolation using the price developmérat o
subset of comparable representative products dfesineporting units.

Forwarding the last surveyed price is often useHurmpean countries for products whose prices lysual
remain unchanged for several months (for examplehinary or seasonal products like wearing apparel
in case of summer or winter collections when priaes not available for a few months). This method
may also be used in case of the liquidation of @orting unit if there is no appropriate replacement
representative product or no similar representgireelucts within the elementary aggregate whicHacou
be used to apply the extrapolation using averagee ptevelopment of the remaining representative
products.

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

Extrapolation using the average price developmerat higher aggregation level is sometimes used in
Spain and Lithuania if the missing price concerng@resentative product that is the only one in the
elementary aggregate or if the missing price is dorepresentative product with a large share of
production value in the elementary aggregate.

An overview of the frequency of application of \ars methods for treating temporarily missing price
information is presented below for a selectionairdries.

(® See Little and Rubin; Data editing with artificigeural networks (Braten, Arne, December 1997);
Traditional and new methods for imputation (LaaksarSeppo, December 2002).
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Application of methods for temporarily missing price information

Extrapolation Extrapolation
using all Extrapolation using a subset
Expert Forward last remaining using a single of . Average price
S d price represenFatlve representative represen.tatlve devglopment at
approximaton surveyed p products in the productfroma  products in the a higher level
elementary related producer elementary
aggregate aggregate
BG sometimes sometimes often often rarely rarely
Ccz rarely often sometimes sometimes often often
DK often often
sometimes

DE rarely often often (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
Sl rarely sometimes sometimes
Fl 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 eprilevelopment of all remaining representative
products in the elementary aggregate is providéaibe

Example calculation for a temporarily missing price

Represent- Including imputed data
ative Reference Price Price .
product ; of price for Price Price relative / relative / Price . Price
the year (t-1) ® index index change Price relative /
elementary t,=100 (t-1) () BRI ® index (t)
1 and t (%)
aggregate
RepProd | 40.0 50.0 53.5 125.0 133.8 7.0 53.5 133.8
RepProd , 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 ¢ 82.0 95.0 97.0 115.9 118.3 2.1 97.0 118.3
Subset which includes all representative prod_ucts of 1232 126.8 29
the elementary aggregate except number 3 (=S)
Elementary aggregate (=EA) 122.5 2.9 126.1

The first stage is to calculate the average pribange of all remaining (therefore available)
representative products in the elementary aggrdgteeen t-1 and t. This is done by compiling afein
(using geometric mean) for the subset of all repmidive products within the elementary aggregpteta
from the missing one for both periods (t-1 andj ¢hen calculating the change in this index.
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1< (t) 1268

PC(t-1t) = x100-100= =22 x100-100= 29
1232

IS
where:

S = subset of representative products of the elemgmtggregate (EA) other than the product with a
missing price,

SUEAS= {RepProdl, RepProd2,RepProd4,RepProd5,RepProdG}
|5 (t) = price index of subset S in period t

|s(t —1) = price index of subset S in period t-1

The second stage is to estimate the missing piocehe representative product 3) in period t:

~ P (t-1 80
— _ RepProdg — —
PRepProd3 (t) - TX PC(t _:Lt) + PRepProd3 (t _1) - ﬁ X 29 +80— 82.3
where:
PRepPr0d3 (t—2) = price of representative product 3 in period t-1

The final stage is to perform the regular indexcgkdtion for the elementary aggregate in periagsing
price relatives based on observed and estimate@sorihe index calculation is done as a geometric
average of the price relatives of the individugresentative products.

lea® =2/ [ repivos, (1) =%/1338x1300x1228x1385x1149x1183 =126.1

where:

| repprog, (t) = price index (relative) of product i in period t

Recommendations
The IMF recommendations for temporarily missingesi are:

= Omit the product for which the price is missindkeliis compared with like, but this approach
reduces the sample. Omitting an observation from d¢hlculation of an elementary index
changes the implicit weights attached to the ogthiees in the aggregate.

= Carry forward the last observed price: this metliwdicceptable only for a very restricted
number of periods and should be avoided wheneverighpossible. This method is simple to
apply but if the representative product remaindeuit a new observed price for some periods
the resulting index tends to zero change. In aalditihere is a compensating step-change in the
index when the price of the missing product is kadé again. In general, carry forward the last
surveyed price is not an adequate method for teanfymissing price information unless there
are reasons to believe that the price remainedanggd.

= Impute the missing price by the average price chdog the representative products that are
available in the elementary aggregate: This mettatbe used, if the prices of representative
products in the elementary aggregate can be expdotenove in the same direction. The
imputation is numerically equivalent to omittingethepresentative product with missing price
information for the immediate period.
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= Impute the missing price by the price change fpadicular comparable representative product
from a similar reporting unit: depending on the log®neity of the elementary aggregate, it may
be preferable to use only a subset of represeatptieducts from the elementary aggregate or a
single comparable product from a similar type gfoming unit to estimate the missing price
information.
Reference documents

Price imputation and other techniques for dealirith wnissing observations, seasonality and quality
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Chapter 5 Pricing industrial services

Introduction

The compilation of price indices should be basedclearly specified, representative products whose
prices are followed over time with due attentiondmality change. The effectiveness of pricing to
constant quality depends on the extent to whichtiadl price-determining characteristics of the
representative product (and more broadly the tcimsg can be identified and specified and then
monitored over time. In the case of industrial &y, it is more difficult to follow the above mented
criteria for price collection for the following reans.

= Services are often unique as they are typicalljdpeced and delivered in contact with the
customer - there is a more frequent occurrencaniofue products for services than for goods. A
unique service is one that is only provided oncéhtospecifications of an individual customer
and prices cannot be observed monthly.

= The identification of relevant characteristics $ervices is more complex than for goods.
= Controlling for quality changes is more difficutirfservices than for goods.

The PPI survey covers mining and quarrying, manufag, electricity, gas, steam and air conditignin
supply and water supply. According to NACE Rev. &aor part of industrial services are concentrated
in ‘repair and installation of machinery and equégnti (Division 33) while another services-producing
activity is ‘printing and reproduction of recordetkdia’ (Division 18). More broadly, industrial seres
can be summarised in the following four categories.

Repair and maintenance

Repair and maintenance includes repair of fabritatetal products, repair and maintenance servites o
machinery, engines, turbines, vehicle and cycleinasy lifting and handling equipment, electronic,
optical and electronic equipment, ships, boatgraift, railway and tramway locomotives and rolling
stock and so on. According to NACE Rev. 2 theseises are classified in ‘repair of fabricated metal
products, machinery and equipment’ (Group 33.1).

Assembly and installation

Assembly and installation includes installationveggs of steam generators, office machinery, erggine
turbines, pumps, compressors, lifting and handkiogipment, non-domestic cooling and ventilation
equipment, special purpose machinery, professieleatronic equipment, electric motors, generatats a
transformers and so on. According to NACE Rev. @s¢hservices are classified in ‘installation of
industrial machinery and equipment’ (Group 33.2).

Contract processing (outsourcing)

Contract processing is used in cases in which &(th@ principal) contracts another unit (the caator)

to carry out parts of a production process or etenfull production process. The principal does not
physically transform the goods but often owns thgspcal inputs to the transformation process, the
copyright to the design of the goods, bears thengerunial responsibility and risk for the goods proel
and exerts significant control over the productfmocess. The contractors do not own nor sell the
produced products, but sell their service and wecgiayments for that (effectively covering the
processing costs and their profit margin).

According to NACE Rev. 2 a principal that owns thaterial inputs and has economic ownership of the
production, as well as a contractor that actuallyries out the manufacturing process and provides
manufacturing services are both classified to mactufing (Section C). Therefore, their turnover is

included in the turnover of the relevant manufaaotyactivity and these units (principals and coctives)
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should be covered by the scope of the PPI and rbigjiticluded in the PPI surveys — principals wdéd
surveyed concerning the price of the goods andactatrs for the price of the manufacturing service.

Other industrial services

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

Methods

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

An important part of the work is to visit the repog unit in order to identify the services. It olves
identifying those service characteristics that priee-relevant and distinguishing between appayentl
similar services. During the visit an understandiegds to be reached concerning the services avid
how the service can be measured, what the priegrdating characteristics are and what contracts are
signed.

The different price measurement methods are desthlelow:
Direct use of prices of non-unique, repeated servic  es

Transaction prices

This method concerns the standard case of wellfgg@c repeated services. Two conditions are
characteristic of a transaction price:

= the service must be relatively homogeneous andrsgldlarly to different customers;
= the price must be the actual sales price.

In this method, producers are asked to select safntigeir services that are representative of ttwtil
output. The prices of these services are followest time, as well as all price-determining charasties
in order to control for quality changes. Sometirigtsprices are used, which relate to standardegists
established by a reporting unit for the servicesythell. The list prices should only be used ifr¢hare
good reasons to believe that they reflect the dewveént of real transaction prices. This is notdase
when discounts vary over time in response to chmngiarket conditions.

Contract pricing

Contract pricing is used if there are long-termtcacts for repeated services in many survey peribds
conditions are characteristic of a contract priee a

= there must be a long term contract for a regularice for one and the same customer;
= the price must be the real sales price.

Application of this method requires a particulaicpiy mechanism, namely that the producer and the
client establish one contract that covers the regedelivery of the service during a long periother a
predefined period (for instance one year) or amapeled period. For this pricing method it is neees
that the contract lasts a sufficiently long peratl that the provision of the service is repeateldast
once per survey period. In this pricing method, thajor price movements occur when the contract
expires and is replaced by a new one — when cdatae reviewed (usually once a year) prices are
changed or quality adjustments made.

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

Fixed-price types of contracts provide for a firncp, or, in appropriate cases, an adjustable pFiced-
price contracts providing for an adjustable priceynmclude a ceiling price, a target price (inchgli
target cost), or both. Usually the ceiling pricetanget price is subject to adjustment under pexdehed
circumstances.

Cost-reimbursement contracts

Cost-reimbursement type of contracts provide foynpent of allowable incurred costs, to the extent
prescribed in the contract. The contracts estaldislestimate of total cost for the purpose of mgkin
funds available and establishing a ceiling thatabetractor may not exceed (except at own riskhovit
the approval of the principal.

Other contracts

There are also time-and-materials and labour-houtracts where the payments include the materials
(including components) and labour or only the |atmmnsts.

Difficulties

One problem experienced is that sometimes serai@provided on the base of long-term contracth wit
pre-payments rather than payments on an ongoing. &@arvices are provided continuously and prices
should be allocated to the whole period but becafisiee pre-payments and the long-term contragethe
is no possibility to say whether the price for thedivery of the service is the same throughoutpiéeod

or whether it varies.

Unit value

In this method, the first stage is to try to id@ntiomogeneous services. A broadly defined sermieg
be divided into more detailed services for whichrenprecise specifications can be produced. In jpect
the homogeneity requirement may not be fully miethé specification of the services is too detaited
becomes impossible for the reporting units to Bimdilar services every month. Nevertheless, urlites
may provide the best option, even for complex sesi

Services might change over time and the homogenedy Changes in the composition of different
services can lead to changes in the unit valuexitia@ are wrongly interpreted as price changesisTh
the division into detailed services needs to beckbé frequently and updated if necessary to avoid a
index bias.

Model pricing

In this method, a reasonably typical service (ovises) is selected and fully specified in termsalbfthe
price-determining characteristics. The reportingt ua then asked each month to re-quote, on a
competitive basis, for that particular service, retleough there may not be an actual order forlie T
service need not have been performed at the tingnwlata is collected - it is sufficient for the oeing

unit to be able to make an estimate of the price.

When estimating a price, the following factors dddwe considered:
= labour costs (staff by skill/lexperience level anainter of hours);
= overhead costs;

= gross profit margin (the representative margin twauld apply in the current competitive
climate).

The hardest aspect is to ensure that a realisbifit pnargin is included in the total price reflewi the
current market conditions. If competition is strotigen the profit margins that can be attained imay
small. On the other hand, if there is strong custoshemand, it may be possible to increase profit
margins.
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In calculating the price that should be reportetht statistical office reporting units should toyavoid
considering the exercise as purely academic astital. Rather, they should treat the statistaféice as
though it was a real customer putting in an actwder each month. In this way, reporting units $thou
follow their normal costing and pricing practicesdareflect price changes attributable not only to
changes in costs of materials, labour and overhéad$ as rent and energy costs), but also totprofi
margin variations that reflect prevailing markehdiions.

It should be borne in mind that the objective ofd@lgpricing is to obtain an indicator of short-tepmice
changes prevailing in the market. It is not necgssa require precise figures for the price levélao
highly complex commercial contract which may takeuts for the reporting unit to calculate and check.
Thus, it may be acceptable to simplify the modehewhat provided it remains sufficiently precise to
ensure consistency of pricing over time.

The problem with this method is that it is veryfidiflt and time consuming, both for the reportingtu
and for the statistical office. Another problenthat some uncertainty arises in the price indiasabse
of the subjective nature of the pricing method.

Pricing based on working time

Pricing based on working time differs from otheicj;rg methods in the sense that the price of tieice
finally provided is not identified but prices ofrte spent in service provision are used instead/iesr
are assumed to correspond directly or predominaotlgifferent types of chargeable hours, actually
worked for a client.

Pricing based on working time is applied for seggiavhere hourly rates are typically used as argici
mechanism. The resulting measure in this methatthdésprice development of working time spent in
service provision rather than the price developroétihe service itself.

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

Hourly charge-out rates

The hourly charge-out rate method represents thplest case where transaction prices are availaple
labour categories. Reporting units provide avetam@ly rates charged subdivided by type of labbat t
can be taken directly from ongoing projects or needncluded contracts, or — more subjectively ythe
can reflect the reporting unit’'s estimate of thengyal market situation. The overall price changea is
weighted average of changes of charged hourly nateiferent labour categories.

Hourly list rates

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

Wage rates

Sometimes no charge-out rate data are availabkubedhe invoicing is based on a system othertti@n
direct use of hourly rates. Instead, data on howdge rates might be used as a starting pointeseth
cases. Reporting units are asked to provide datevages for a number of types of professionals and
additionally the number of hours worked for cliebjseach type.
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Productivity issues with working time

The problem in the methods based on working timghas no change in productivity is reflected in the
price measures. Productivity improvements shouldnbasured and integrated in the price changes. The
pricing method where pricing is based on workimgetihas, in principle, a potential productivity hibat

in some cases such time based methods may belthsoduttion.

Methods applied in practice

Price surveys are based on NACE Rev. 2 (generiabe 2009) and the most important part of induktria
services are concentrated in NACE Rev. 2 DivisiBnBhe table below shows the percentage share of
this division within total industry, based on tumeo.

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

Domestic turnover Non-domestic turnover
EU-27 EA-17 EU-27 EA-17
Repair and installation of machinery and equipment 2.2 2.1 2.4 1.9

Several countries participating in the PPI taskdoprovided information on the main areas wherg the
include industrial services for the PPl and an dation 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 Share of manufacturing
NACE Rev. 2 activities 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 ?13

Fl ?0.8

SE 2.1

Assembly and installation

BG Group 33.2 0.16

Cz 14

DK 0.23

LT 0.05

HU 0.26

NL <1l

AT 0.86

PL ?04

Fl ?05

SE 0.7

Contract processing _

BG Division 14, Group 15.2 Itis difficult to calculate

LT Divisions 12 and 14 contract processing share in

AT Group 13.3 manufacturing turnover due to

Fl Division 24, Group 29.1 the mixed production in

SE Classes 17.11(2), 24.44, 25.61, 33.12 and 33.13 different contracts.

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, a1
2451, 24.53, 25.5, 25.61, 25.62, 33.2, 38.1 and 38.2 )

Recommendations

The IMF manual on PPIs, the IMF manual on expod iamport price indices as well as the Eurostat STS
methodological manual do not provide any speciicommendations on the treatment of prices of
industrial services. In the IMF manual on PPIsisfated that the rules for the price survey atalkgg
valid for goods and for services: ‘The general pgg of an index of producer prices is to measure
changes in the prices of goods and services prddogdusinesses’ or ‘The purpose of an index number
may be explained by comparing the values of prodsicevenues 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 lowiges on transactions between related legal ufats (
example, companies) which are different from thema market prices for similar products: normal
market prices are sometimes called arms’ lengtleepri Transfer prices are generally applied by
international enterprise groups to redistributeitgdo their affiliates in countries where theylhvbie least
taxed.

Methods

The treatment of transfer prices in PPI should dmnsn the broader context of their treatment hreqt
related economic statistics.

Other economic statistics

In external trade statistics there has a long @tgndecommendation that where prices reported to
customs are obviously not normal market prices gteuld be replaced by market prices. Howeves, it i
not clear how often this replacement is made icte.

In the methodology for structural business statstransfer pricing is not explicitly mentioned.t lte
SBS data is extensively based on accounting datacsdd usually register the price recorded in the
company accounts, which is likely to be the pricawally paid. Recently the question arose too fier t
inward FATS data, more particularly regarding timelusion of intra-group trade in total turnover.
Eurostat’s view is that it should be included, e¥emugh it might not correspond to the real valtihe
goods or services. The flows have to be takenantwunt and it would be virtually impossible to reat
these flows to their real values.

In national accounts which are an integrated systujusting the value of any goods and services
transaction involves repercussions for the othetyfa the transaction as well as in the finaneiedount
and possibly the income account. SNA 2008 recogrilsat in practice this is rarely possible.

An EU task force on the measurement of gross naitimcome concluded that in general users could
benefit more from a separate identification of angfroup imports and exports of goods and services
(which may be affected by transfer pricing) thaonirintensified efforts to make imputations of marke
prices. It might be difficult to compile data ortrisgroup imports and exports of goods and seniites
practice, but the availability of such data coudduseful for analytical purposes.

Transfer prices in PPI

In existing documents on the PPI there are fewrdleferences to the treatment of transfer pricée T

STS Commission Regulation on definitions (1503/308plicitly states for the import price index:

"Intra-company transfers should be taken into aotas long as these transfers are based on priieb w

are market based or market influenced or if magkétes are insignificant". However for the output
prices variable (PPI) there is no such stateméig;deems inconsistent and may well be due to Bie P
definition having been drafted many years earliet mot having been (sufficiently) updated.

It should be remembered that the PPIs serves twia paposes — as indicators of price change and
deflators of current price values. As indicatorgpate change, indicators with and without thefiarl
transfer prices would both be interesting: thiadknowledged in the IMF manual on PPIs (see thaeixt
below).
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As deflators, the PPI should reflect transfer micethe same way as output data (for example wa&mo

or production value) does so that the volumes areectly estimated. It may be assumed that thenéxte
of transfer pricing between resident enterprisesltvbe small, therefore the transfer prices wodleca
mostly the non-domestic PPl and non-domestic outpeésures. 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 ofearprices in the PPI.

Excerpt from the IMF manual on PPIs
‘B.4. Intracompany transfer prices

3.34 Intracompany transfer prices are of increasimgprtance as globalisation progresses, as dieduss
in Section A.5. Intracompany transfer prices aréinéd as the value assigned on a per unit or per
shipment basis to goods shipped from one estabéishimf an enterprise to another. Ownership of the
good does not change hands, so the value assigrled shipment is not a market price. Where theee i
vertically integrated enterprise, these shipmentssindustry lines and account for revenue withat
product line. Therefore, they are reflective ofpputgenerating activity in the domestic economy.

3.35 One of the primary goals of the PPI is to hadeermine the magnitude and direction of price
movement on both a macro- and microeconomic l&#éte movements at earlier stages of processing or
within intermediate demand are often of the greateterest to policymakers concerned with price
inflation. For such a use, any index containingmarket prices not paralleling market price movenignt

of dubious value. Intracompany transfer prices mayl distort price analysis of market trends in the
domestic economy.

3.36 It is generally recognized that the statisiggency must research the basis for setting iotrgpany
transfer prices to determine how closely they provarket prices. Often, vertically integrated comnipan
establish separate profit maximizing centres (PM&2g) allow the use of market measures to determine
the performance of each unit. In such instancésadompany transfer prices generally meet theasst
good market price proxies.

3.37 Where tax considerations are important inepsetting, intracompany transfer prices are gelyeral
poor proxies. Internationally traded goods mighteéhaaluations set to minimize import tariffs and
corporate taxes. The statistical agency may deoigxclude such intracompany transfer prices frben t
index when they are judged to be accounting entrigfs no relation to market prices or values sévesit
to taxation. On the other hand, to the extent shah activity is a significant portion of an indys
output, it is important to get the best proxy psi@vailable because they will be needed to dehiee t
industry PPI for use as a deflator in compiling GDPthe case of exported goods, these may bertlye o
prices available, and they will reflect the actemgbort values.’

Handbook on industrial producer price indices (PPI) 91







Quality change



Quality change m

Chapter 7 Quality change

Introduction

The producer price index is intended to reflectepprice change over time and to do so by measuring
prices for a constant quality. It is not a simplgeative to achieve because the characteristigsarfucts
being sold in the market place and the conditiohtheir sale change over time. If there has been a
change in either the representative product’'s §ipation or the sales conditions, the resultingesied
price change (the price difference between thesaetions before and after the change) may include a
combination of a pure price change and a changgatfity. It is essential that a change in the quaf

the product should not lead to a change in thexirgilece the index should only reflect the pure eric
change. As a price index must reflect pure pricenge, adjustments must be made for changes in the
characteristics (or changes in quality) or salead@mns of individual goods and services. These
adjustments are called quality adjustments.

The reported or observed price changp)(can be sub-divided into two elements, that ieal (pure)
price changeAp,) and a quality changép,), and can be portrayed by the following formula.

Ap =Ap, + Apg
Where
Ap = observed/reported price change between twogeri
Ap, = real price change between two periods with coaiga price-determining characteristics
Ap, = apparent price change caused by a quality chiagiyeeen two periods

The IMF manual on PPIs (paragraphs 1.213 — 1.24®)srthat for the ‘purposes of the PPI output ieslic
(and output indices in general), a quality changstrbe evaluated from the producer’s perspectivh wi
regard to the revenue received. The evaluatiohefjuality change is essentially an estimate optre

unit change in revenue that a producer will recdivethe new characteristics possessed by the new
quality using the same production technology. Bm®unt is not a price change because it repretents
monetary value of the change in the value of prtdnadhat is involved to produce the new qualitheT
value can either be estimated on the basis of dahgewvo the user of the new quality, or the proiduct
costs from the producer’.

In the earlier chapter on price-determining chamastics it was already noted that, when selecting
representative products that will be observed ptieglucts should be produced continuously over tione
the same level of quality, as well as having a fdghyree of representativeness. The aim therefae is
identify products for which, where possible, no mjas to the product specifications are anticipéted
the future.

In reality, markets are dynamic and continuouslgargo structural changes for a variety of reasons.
Products change or disappear from the market anapletely new products are introduced. Selling
conditions change and there are changes in thelggapuof enterprises (such as insolvencies, stpst-
mergers and demergers) which may lead to diffggesducts entering the market.

These continuous quality changes must be identdisdi taken into account when calculating the index.
Reporting units must note changes in the produstipations or sales conditions when reportingesi
Equally, when substantial price changes are obdethe reasons for the change should be investigate
with the reporting units. Depending on the natur¢he change, various procedures and possibilites
adjust for the quality change can be applied.

Within the statistical office a decision shouldtaken, case by case, which quality adjustment phaee
to implement. The objective for the staff of thatistical office is to determine the pure price ru@
(App) between the old and new representative products.
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Methods

Overview of possible quality adjustment procedures

Generally, when a quality adjustment is made #pplied to either the previous month’s price orlthse
period’s price for the new product representatage will be demonstrated later. The estimated ptevio
month’s price is generally not necessarily obserdadctly, but represents the price which the new
product representative would have achieved in tegipus period. When comparing this estimated price
of the new product representative with the obseprézk of the old product representative, the diffee
between the two can be regarded as the value dfiffeeent characteristics. A new estimated baseepr
can also be calculated using the assumption thatelea the base period and the previous perioddie n
product representative had undergone the same ghvaagges as the old product representative.

The comparable previous month’s price can be caledl in various ways, depending on the quality
correction method used. The most common methoddemeribed below: which of these are appropriate
in each individual case depends largely on thetadil information available and assumptions atibet
quality change. Furthermore, the market conditierert a major influence on the choice of quality
adjustment method. If a new product is launched B=placement for one which has been removed from
the market the observed price change is, in mastszaa combination of quality change and pure price
change.

Procedures if the old and new representative ptsdudst in the market at the same time:
= unadjusted price comparison (or direct price comsparor comparable replacement),
= chaining (or link-to-show-no-price-change),
= overlap pricing,
= option prices.
Procedures if the new and old representative ptsdianot 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 compar@ocomparable replacement.

This procedure assumes that there is no qualitpgthdetween the old product representative and its
replacement, the new product representative. THoisgulure allocates the entire observed price chienge
pure price changeAp = Ap,) by presuming that no quality change has occu(rgm=0). The new
product representative is treated as a completeaement of the old product representative and the
calculation of the price index is performed withadjustment.
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Example of unadjusted price comparison

Date of observation
t—2 t-1 t t+1
Product m (old) 10 710 rqu =0 — —
v
Product m (new) - 110) 2 11 12
Y
Ap, =1
Index 110.0 110.0—> 121.0 132.0
The calculation for the product representative rIindsfollowing:A _ Pt _ pt1
Pp = Fnnew) m(old)

Where:

Ap, = pure price change

pt = price of new product representative in the curneonth
m(new)
t—1 = price of old product representative in the presiononth
Pm(old)

This method is applicable if there is:
= negligible difference in quality;
= no additional information available.

When using this method the observed price diffezdyetween the old and new representative prodsicts i
due to pure price change, not quality change.

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

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

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

Chaining
This method is also known as link-to-show-no-piebenge.

In chaining it is presumed that the difference lestwthe prices of the old product representatiktha
new one is caused exclusively by a change in thdymt quality. The entire price difference betwéeso

periods is assigned to a quality changg,] and as a consequence there is no pure price ehdhgs
quality changeAp, must not have an impact on the producer pricexiaahel thereforép, 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 — —
Apq = 30

Prod -

uct m (new) @)) jo 50
~"
Ap, =0

Index 110.0 110.0| —m— 110.0 137.5

This method is only applicable if:
= the quality differs by a large amount; and
= no alternative information is available to applyp#rer quality correction procedure.

When using this method: the whole price differeheéwveen 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 thera considerable quality difference between tlhle o
and new representative products, and no additiof@mation is available for the application of dmer
quality correction procedure. Applying the chainiqgality adjustment procedure will bias the index t
show no price change over time (in other words wrieards bias when prices are increasing and an
upwards bias when prices are falling).

Overlap pricing

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

The advantage of this method lies in the fact that price difference can be subdivided by simple
calculation into the elements of the quality chaagd pure price change. An attempt should therefore
always be made to overlap the price reports inethent of a change in the quality. Frequently thagym
require further contact with the reporting unitgenerally only the current price for the represevda
product being observed is reported.
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Example of overlap pricing

Date of observation
t—2 t—1 t t+1
Product m (old) 10 10 — —
Apg =9
Product m (new) 18 \19 20 21
"
Ap, =1
Index 110.0 110.0(110.0)) —>» 115.8 121.6
The calculation ofAp, for the product representative m is the foIIowiZ%: - pt _pt-1
p m(new) m(new)

Apy= real price change

pt = price of new product representative in the curreonth
m(new)
Pt_l = price of new product representative in the presimonth
m(new)
The calculation ofAp, is the foIIowing:A _pt-1 _pt-1
q m(new) m(old)

Apg= quality change between old and new representptoeucts

Pt_l = price of new product representative in the presimonth
m(new)
t—1 = price of old product representative in the presiononth
Pm(old)

One aspect of this method that should be consideréee position in the product life-cycle of theot
representative products. It is common for produtersperate a special price policy when introduang
removing a product and so the price mechanismgmesentative products that replace one another are
not identical. If the reporting unit is not involvén determining the best time to change from the o
product representative to the new one this issug moaibe appropriately taken into account whengisin
the overlap pricing method. If this issue is netgdcthen there is a risk that too little or tooamwf the
observed price change in the overlapping period beagttributed to differences in quality. If fostance
the old product representative has a particulanly price in period t-1 (in order to run-down stoaks
introduction of the new product representativiy, will be valued too high, and hence the pure price
changeAp, between t-1 and t will be valued too low. In casts if there is a special price campaign
accompanying the introduction of the new produgresentative, the quality changg, is valued too
low and so a higher pure price change is recor@éddden period t-1 and period t. Ideally, the tramisi
from the old product representative to the newsimaild take place at a time when both productéaae
stable market position. As mentioned above, in otdeachieve this it is normally necessary to imeol
the reporting unit in the decision-making process.

This method is applicable if:
» the old and new representative products are availatan overlapping period of time.

This method should not be used to replace a pragpcesentative sold at a ‘clearance’ price witiew
product representative at full price.
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When using this method: the observed price diffeeelbetween representative products available in the
market at the same time is accepted as the quliffgrence. Pure price change is measured by tice pr
change of the representative products in eachgherio

Option prices

The use of option prices is contingent on the pil#tsi to describe precisely the quality of the
characteristics that change between the old andrapresentative products. The price of these clthnge
characteristics need to be valued. In the evertttiea new product representative includes additiona
equipment items, these items are individually vdluéth their corresponding prices, which in turme ar
used to calculate the amount of quality differebe¢ween the old and new representative products in
period t-1. For the new product representative piteious month’s price can be estimated with pebdu
characteristics that are qualitatively-comparalleboth periods (t-1 and t); this can then be diyect
compared with the observed price in period t of tleev 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 lqu =20 - -
Product m (new) - (30) J 40 50
~F
Ap, =10
Index 110.0 110.0 146.7 183.3

This method is applicable if;

= the old and new representative products differeimt of definable characteristics for which
prices can be observed, for example if a new prodapresentative is available that is the same
as the old product representative but with additi@yuipment.

The consequence of using this method is that theevaf additional equipment is measured as a gualit
change, while the rest of the observed changédrib@ed to a price change.

In practice, the option price method is appliedipatarly for technical products, for example faradjty
adjustment of motor vehicles. In motor vehicle nfanturing, a model is frequently updated through th
introduction of a replacement model which may hasditional features or functions as standard which
must be valued separately in order to make thessacg quality adjustment; examples are the addifon
side airbags or ABS braking as standard. Theseiadslito the standard equipment of the replacement
model must be assigned a price, either by addifiged amount (linear change) or by multiplication
(percentage change). The value of the additiofiffierdnt depending on whether it is from the proeite

or consumer’s point of view, though often it is givits market value due to the difficulty to meastire
actual per-unit cost of the quality change.

A difficulty for the option prices method is to &gs a value to the additional characteristics.ha tase

of motor vehicle manufacturing, for instance, ityrze possible to value equipment that was offered a
an optional extra for the original model. If thissdone then it is assumed that the additional psitke
same regardless of whether the equipment congtittendard equipment or an optional extra. In this
context it should be noted that the standard ilagtah of equipment may cause the average costitgrer

of the equipment) to fall, so that the cost of ¢élgglipment as standard cannot be compared withaiste ¢
as an optional extra. For this reason it is comifimoronly a part of the additional cost (50 % in man
cases) to be assigned as a change in quality.
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The use of this method requires a great degreeatintcal understanding on the part of the stathin
statistical office and intensive contact with teearting units is indispensable.

Expert estimation

A further possibility of quality adjustment can ¢aglace with the aid of expert assessments. The foas
this procedure is formed by the subjective assessard evaluation of price changes by an expert or
group of experts which can subdivide the differemicethe observed prices of the old and new
representative products into a quality componendt ampure price component. This is contingent on the
persons concerned having both market and produmwtlkaige in order to be able to determine the pure
price change.

With this method, the adjustment of the price imptetely dependent on the qualifications, expegenc
and judgement of a person or group of personsnoftithin the reporting unit. For this reason, it is
recommended that the procedure should only be usedrrowly delimitated situations. Experts from
reporting units generally attribute a price inceeai® their own products to improved quality
characteristics. Above all, it is important tha¢ tmarket segment concerned is normally not sulbgect
surprising fluctuations which these experts arebienéo take into account. This method is contingent
the staff in the statistical office being able tedaerstand the assessments of the experts. Bechtlse o
great degree of subjectivity and dependence orncpkat experts this method should only be usedif n
other possibilities exist to calculate the pure@ighange.

Example of expert estimation

Date of observation
t-2 t—1 t t+1
Product m (old)‘L 10 10 Ap, = 30 - -
Product m (new)] - @O) jo 50
Ap,|=0
Index 110.G 110.0 110.0 137.5

This method is applicable if;
» an expert with market and product knowledge islalse;
= no other procedure is applicable.

This method relies on a subjective assessmentwfrhoch of the observed price change is due to tyuali
change.

Matched model - approach

If the old product representative is replaced by with different quality and it is not possibledbserve
both products in the same period, a matched magaebach may be used. In order to calculate the pure
price change of the new product representative ptitee developments of other, similar represengativ
products are used. Depending on the type of prodadt the number of price observations in the
elementary aggregate, these may be similar repgagsenproducts within the same detailed leveltaf t
product classification or from a higher aggregttes presumed that the average percentage chdrige o
selected other representative products can serva asference for the price change of the new
representative product. This presupposes an idagtenin which all producers experience similaceri
changes.
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Example of matched model approach

Date of Observation
t—2 t—1 t t+1
Product m (old) ‘L 10 10 Apy =10 - -
Product m (new)J - (20) 22 23
N |
Y
Ap, =2
Elementary inde 105.0 1050, +10.0% —> 1155 120.7
(product m)
Product n 24 30 A 33 33
Product o 4( 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\p, is the following: |t—1
Apy =P! P! x K
p m(new) m(new) It
k
Apy= real price change
pt = price of new product representative in the curreonth
m(new)

It_l = index of comparable representative productsempitevious month
k

It = index of comparable representative productsenctirrent month

k

This method is applicable if:

= adequate numbers of price observations of the skim# of representative products are
available.

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

When using the matched model care must be takentllearepresentative products being used to
calculate the average price change are not sulgjenty exceptional price fluctuations, for examipla
reporting unit operated a special price policy me @r other of the periods. In this way, if anyiundiual
representative products (among those selectediradals) experienced price developments that were
untypical this would also influence the calculatimfrthe estimated price change of the new repratieat
product. As such, the method should only to beiagpf a sufficient number of price series for dami
representative products are available and havegalyahomogeneous price development. Depending on
the general price development observed for siméaresentative products, ten price series (at)l@ast
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appropriate as a basis to ascertain the averagemiage price change. If only a small number ofepri
series are available the matched model method dhmtl be used for quality adjustment; alternatively
the price change of a higher aggregate would habe tused.

As with the overlap pricing method, the produce lfycle of the old and new representative products
must be considered. This method should not be irs¢lde case of a representative product sold at a
clearance price being replaced by a new representaoduct sold at full price.

Hedonic approach

Many of the quality adjustment procedures descriledve have a high degree of subjectivity and are
based on different assumptions. The hedonic meatleedmposes the observed price of a product into its
price-determining characteristics with the aid aghathematical procedure. A key requirement is that
characteristics that influence the price can batifled and measured (valued). A regression modal ¢
then be used to estimate the price as a functioth@fprice-determining characteristics and so it is
possible to calculate the pure price change teberded in individual periods.

In order to measure the pure price change betweemériods when there is differing quality, estietht
(predicted) prices for the product can be calcdldtem the regression model. The comparison of the
observed price of one representative product wighdalculated price in another period forms thasbas
for the calculation of the price development.

Hedonic approaches provide two mathematical mettmdalculate the predicted prices.

= Firstly, imputation can be applied. Here, the pritas calculated by means of a regression
model, in which the regression coefficients repnesthe marginal effect on price of the
individual characteristics. These coefficients barused to estimate the value of a change in the
characteristics by comparing the predicted prices.

= |t is also possible to use a time dummy approacbaisulating the regression model. In this
way, the index value for a certain period is asieed. With this procedure, a regression model
is built up which depicts not the price but thecprchange as a function of the price-determining
characteristics and time. The individual regresstmefficients for the price-determining
characteristics depict the monetary value of thaliuchange of the individual characteristics;
the regression coefficient for time depicts theeasment of the real price change.

Hedonic methods are applied particularly in theesasf types of products which are subject to rapid
technological change and with which a reporting will therefore have difficulty to report pricesrfa
standard representative product over several peridtie price-determining characteristics must be
quantifiable, in other words it must be possiblerteasure them. The price functions are only estichat
values and require constant supervision and impnewe. This requires large amounts of high-quality
data and makes major demands on staff of thetatatisffice.

Hedonic methods appear to be objective due to ththematical portrayal and calculation of the prices
and of the indices. However a great number of aptions and compromises have to be made in order to
calculate the price function and this method matyb@oregarded as an optimum solution for each chse
quality adjustment. A large number of observatiamsl calculations are needed in order to reach an
authoritative function and the effort and cost iwedl in hedonic techniques is considerable.

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

Summary table of country practices

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

Quality adjustment methods: frequency of use in practice

Method Rarely Sometimes Often Very often
Direct price CZ (domestic) BG (10, 14, 22.2) CZ (11, 27)
comparison DE Sl (+/- 2%) LT (14)
ES
FR
NL
Fl
SE
Chaining Fl DE BG
ES Ccz
PL non-domestic: (14)
Sl domestic: (all)
DK
NL
Overlap pricing ES DK CZ (domestic) BG
NL FR DE
PL LT HU
Sl Fl
Matched model DK Ccz BG FR
approach DE (28) NL ES
FI (mobile phones)
Option prices ES BG BG (10)
FR (22.22) Cz CZ (domestic: 28, 29)
LT (26-30) DE (29)
Fl NL (29)
Sl (29)
Expert estimation DE BG LT (13, 14, 16) UK
ES CZ (26)
NL
PL
Sl
Fl
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)
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 carngons, which requires matching the observations o
models in two different time periods. As is widelpderstood, matching keeps the quality constant: a
representative product’s physical features as aglits sales conditions are held fixed by comparing
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similar pairs in time — only the moment of time ahé price change. However, in a dynamic economy
matching often fails. Therefore the drawback ofahatg is that the sample may deteriorate and it may
lose its representativeness over time.

The basic difficulty collecting prices for mobildagnes is the following. For whatever reason theipee
same model of phone can not be found in a particuee period (t) as was seen in the base perioge(t
period 0) — typically this period relates to a sfieg/ear, or the previous month or December of the
previous year. Some models disappear from the rhame the quality of models changes and so the
original sample size of price observations fall amatching fails. In the case of mobile phones tmeag

be a temptation to keep a model as long as it staysarket, perhaps with minimal sales; while this
requires less frequent quality adjustment techriquéhich are burdensome) this approach may lead to
incorrect results.

Issues related to monthly chaining and resampling

For some products with a rapid technological dgwalent statistical offices use a modification of the
matched model method called monthly chaining asdmpling (MCR). In this method the sample is
formed every month, so the sample reflects thectire of the real market in each time period. As an
advantage of this solution, the monthly price cleangre calculated on the basis of a constantlytegda
sample and set of weights. In addition, superlathdex formulas are often used. The monthly price
changes are chained to form an index figure seBas.as in a traditional version, only those sardple
models that can be found on the market in two omurtsee time periods are used in calculations.

Whether the resampling should be done monthly ss feequently is a matter of data sources, the ¢fpe
product in question and the cost of resampling.

A lot of information is needed and monthly datatbe quantities or value produced/sold may be hard t
obtain, and so this is an obvious challenge relédethis method. As in a traditional matched models
approach, only models that are present in two caise time periods are used in calculations. Ashsu

it is assumed that the prices of new models ansktlizat have disappeared are developing on average
the same way as the prices of models that stap@miarket. In this case the underlying assumpson i
that the market is perfectly competitive and sgpneducer has market power, and additionally, pgcin
strategies remain unchanged.

Of course, the method may be used in different wags example only a sub-group of models may be
used as a reference group instead of all modelsaride average price change is calculated witinéfe
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 MCRhoek and the depth and impact of these restrictions
depends on the nature of the product. In the MORtisa models that have disappeared are not taken
into account and new models are only taken int@aatcafter they have stayed on the market for two
consecutive time periods; this is a potential sewterror, particularly if there is reason to beé that
price changes occur simultaneously with the remimtedduction of models. Only models that can be
found in both periods affect the results. It mayabgued that in this solution the quality changebpgm

is ignored as on no occasion is any explicit guadjustment needed. The problem related to mdbats
have disappeared depends on the calculation methpdce change is calculated using average prices
then models that disappear are problematic.

The MCR method assumes that the price of new mddeld models that have been removed from the
market) develop in the same way as the average gagelopment of the models that have stayed on the
market. It should be emphasised that this mightoeoa totally harmless assumption and that theeranc

is that the information (on prices and quantitiedyted to new models and those that have disapgésr
not used — their price change may differ from éxgstmodels. The assumption about perfectly
competitive markets may be implausible (or at leastains to be verified). The accuracy and possible
errors that may arise from using the MCR methodukhbe carefully studied. Bias may be upward or
downward depending on the case.
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Pricing strategies and price cycles for old and mevdels may be different. For example, a new model
with a fresh price/quality-combination may be laled to the market with an exceptional price in orde
to capture extra market share. Furthermore this shiayulate changes in the prices for existing prigje
that react to the market entry. It might be expethbat, when a new mobile phone with a higher paioe
improved quality is introduced, old models may n&ztbecome cheaper to maintain their attractiveness
and market share. This may lead to an overestimatioprice decline through the MCR method.
Furthermore there is the issue of valuing the guiige change of a new (or old) model at the exan t
that it emerges (or disappears). Sometimes itgaeat that new models’ sales are minor at first, taed
they gradually grow as price declines. This isaupible assumption. However, the Finnish experiémce
mobile phones does not fully confirm that as safesew models may immediately be huge.

A general presentation of this issue can be maiwe uke example of a new model being introduced
which is more advanced technically and therefoseqitiality has improved. Two situations can be
envisaged with respect to its price — it may balipve the average price of all the other models) or
below the average price (this second case mayrbeefusub divided). In both cases it is assumetittiea
price of other mobile phone models are falling i@generally the case). The hedonic function ofetim
and quality variables defines the regression sarfafc for example, logarithmic price. The possible
‘movements’ in time of these surfaces can be inedjiim a two dimensional coordinate system, where
logarithmic price is on the y-axis and a qualitgteg on the x-axis.

= In the first case, if the prices of models thasenrin the market stay unchanged, and a new, more

expensive one emerges, the surface shifts upwatgn\Wonsidering only the old models, the
surface goes downwards, because their prices waiiohg. But as the new model shifts the
surface, as it is a more expensive and better tyualione, eventually the surface should be
lower down, but not as low as it would have beetheut the new model. Therefore it may be
concluded that in this case the matched model rdetiwverestimates the pure price change. Of
course, this depends on the significance of the oleservation, as well as the behaviour of any
previous observations that disappear.

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

Sometimes critics of using MCR in mobile phoneauarthat the price index is declining too fast, usea

the pure price change related to a new model'sdufction period may be totally different from price
development of old models. The same is true fosgager cars: some pure price change may be attached
to the moment when a new model is introduced. Haweastimating this period’s price change with the
help of models that existed on the market andtihmatally have stabile prices may very often leadhd

pure price change being recorded.

Whether or not MCR gives a proper estimate of mignphice change depends, among other things, on
the issues described above. A comprehensive stodgeening the differences in results obtained, for
example with hedonics, classification and unit ealland matched models methods, including MCR
would be interesting. While hedonics uses crossmsedata and takes advantage of all models availab
at any one time it also has limitations; it is d¢&adjing to include in the regression model new nwde
with totally new characteristics. An alternativeghi be to use a classification of phones and cateul
unit values as this provides the possibility ofhgstihe information that is currently lost, suchtzes prices

of new models; this would of course introduce thiadilties associated with unit values.

An example of matched model approach for mobile phones

The method described below is a monthly chainirgyrasampling method, where monthly price changes
are chained to form an index figure series. Thethiprdata contains average prices and quantities fo
selection (n) of top selling models, so the sanglee has a cut off. The coverage is assumed tatherr
high, even though not every sold model is preserthé data set. Only models with minor sales are
absent, and in terms of the total quantities gblel,coverage is regarded as good.
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For each pair of consecutive time periods only ¢hao®dels that are present in both periods are imsed
calculations. Information related to new models trabe that have disappeared is not taken intouatco
Explicit quality adjustment methods are not implemeel. Laspeyres, Paasche and Fischer indices are
calculated. Then the previous month’s index figdog, example for mobile phones (for the domestic
market) is chained forward with the price changtamed from Fischer index. The same procedure may
be carried out for the non-domestic market as aetl these subindices combined to produce the total
producer price index.

The example below illustrates the method using ineg data: in reality there are changes in average
prices and quantities. Because of the fictive ratdrthe data this example does not serve to ridtesthe
similarities or differences in results that maywarcitom various possible calculation methods.

Example data for mobile phones

Time period 0 1 2 3
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
Results given by different index formulas

Between periods 0 and 1 Between periods 1 and 2 Betwe en periods 2 and 3
Ind_Las," = sum(Pi'Qi’)/sum(Pi’Qi®) = 0.8509 Ind_Las,” =0.9338 Ind_Las,’ = 0.9140
Ind_Paay' = sum(Pi'Qi')/sum(Pi’°Qi*) = 0.8485 Ind_Paa,® = 0.9409 Ind_Paa,® = 0.9079
Ind_Fiso” = Ind_Las™*Ind_Paao’ )" = 0.8497 Ind_Fis,” = 0.9373 Ind_Fis,” = 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 mobilerhmodels in the market in a time period 0. Theleho
selection stays unchanged in time period 1 — onigep and sales quantities change. First Laspeyres,
Paasche, and Fischer indices are calculated ubagrices and quantities of Model 1, Model 2 and
Model 3. The Fischer index shows a price changedest time periods 0 and 1 of 0.8497, which means
that the prices have declined by 15.03 %. As thexrevel for mobile phones in time period 0 is 1®0
follows from the chaining principle that the indiex mobile phones in time period 1 is 84.97.

A change occurs in the market in time period 2.e&vnupdated version of model 1 is launched and is
reflected in the example as model 1+; it immedjatels a great sales volume. Its predecessor, model
still exists on the market. The monthly price chaung still estimated on the basis of models 1, @ &n

As can be seen from the second table the pricdmedddy 6.27 % between time periods 1 and 2. By
following the chaining technique the index level fione period 2 is 79.64 (=0.9373*84.97).

More changes take place in time period 3. FirsilpfModel 1 disappears from the market. Secondly,
new model has emerged, for example wit ha new tdogg — shown as model 4. The monthly price
change is calculated on the basis of models 1nd23abecause they have been available on the marke
for two consecutive periods. The price change betweeriods 2 and 3 is -8.91 % according to the
Fischer index. Thus the index level for period 32555 (=0.9109*79.64).

With traditional index compilation methods thereaixhallenge in price monitoring in time period 3.
Model 1 has disappeared from the market and woaice lio be replaced. Depending on the sampling
strategy, model 1+ or model 4 would be selectethaseplacement. The use of the overlapping method
is a possible solution only with model 1+. Natwatither quality adjustment methods hold for both
models.
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Some statistical offices have found quality adjwstbmethods quite difficult to use in products vétich
rapid technological developments like mobile phor@sality is constantly developing and prices of
models decline after being introduced to the markée price of a new model may be higher than a
previous model’s price was when it was launchedhé&se circumstances it is a rather challengingtas
evaluate the pure price change using simple arglbleaquality adjustment methods. As a simple, but
hopefully illustrative example, it can be imagirtbédt model 1 disappears from the market in timéoper
2. In this situation model 1 is replaced with mottel The last recorded price for model 1 was 7%i(ita
started at 90). The price for model 1+ is 90. Swrdhis a relatively large price difference betwéwse
two models. In addition, some new technical featw@e included in model 1+. Estimating the puregori
change between these two models is not a trivékl. t& comprehensive study should provide infornratio
whether or not the MCR method gives ‘exact enoughults or whether there is a substantial erra in
particular direction.

Hedonic approach on the example of computers, Unite d Kingdom

The identification and valuation of changes in guality of high-tech products such as computemis

of the most challenging issues faced in the pradocof price indices. Quality improvements are
frequently observed and the same model is rarailable for longer than a few months. When an item
replaced by another item which is deemed to beiftérdnt quality, there is a wide array of options
available to deal with the change in quality, raggfrom ignoring any change in quality and making a
direct comparison, to adjusting the observed pricéake account of the change in quality which has
occurred, including hedonic quality adjustment.

Hedonic quality adjustment methods have been ssfidlsimplemented by a number of national
statistical offices. The main advantages of thisthoe are that the base price of a new product
representative is predicted from its individual rdtderistics and it is effective when there aramd
number of non-comparable replacements. As a sigeteby indicating which product attributes do not
impact on the price, hedonic methods may also ingtbe identification of comparable items.

This procedure can be used to create hedonic ansctior producer or consumer prices with the key
difference between the application of the methagsdthe inclusion / exclusion of taxes such as VAT

The following section deals with the United Kingdsnuse of hedonic re-pricing for notebook and
desktop computers.

Identification of products

High technology products are often imported inte tbnited Kingdom and the data from United
Kingdom manufacturers do not form a large enoughpda that is required to estimate a sufficient nhode
to calculate the hedonic indexes for producer gridéices. To obtain a reasonable sample, it is seng

to use the same regression sample used for theimengrice index. This assumes that the prices for
United Kingdom producers of computers are deterchimg prices set by the global market and imported
products. Therefore, the value of quality changereined by the regression sample is assumed tiocbe
same for United Kingdom manufacturers as is forartgd products.

Manufacturers of high technology products are seteasing random selection. This involves selecting
units from the United Kingdom business registengdPPS. When a business is selected, a recruitment
questionnaire asks the producer to select a repase product that they manufacture in orderdotq

a price for each period. This uses an expert juggerapproach assuming that the manufacturer has the
best understanding of what is the most represeataiem. When the product is replaced the
manufacturer is asked to describe the changesiiracteristics.

Constructing a target sample

For the application of hedonic re-pricing, two séesphave to be collected. The first sample is datte
‘regression sample’ which serves for the calcutatad the hedonic regression equation. The second
sample is called the ‘index sample’ and is usechtoulate the price index. These two samples nedbe t
collected for each type of product (in this cassktlgps and notebooks) separately.
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If it is possible to collect a sufficient regressisample every month then there is no reason tpitem
separate index sample. In this case, the regresaiople can also be used as index sample. In thhedJn
Kingdom, currently there are insufficient resourdescollect the minimum regression sample every
month. The regression sample is collected quartemty is applied to a smaller index sample collected
monthly.

The regression sample

The regression sample is needed for the calculafiensystematic relationship between the pricethef
desktops and notebooks respectively and theirquaati characteristics. Resulting from this relasioip
the hedonic equation can be established.

The regression sample can be collected accorditigeteame procedure as the regular index sample: in
fact the index sample may also be a subsamplesafetiression sample or it can be independent frem t
regression sample.

The characteristics relevant to quality are assurmdu the same from a producer and consumer pbint
view. For example, an increase in memory will bguality improvement for both a consumer and
producer. A large number of characteristics aréectdd which are identified from a variety of sasc
including computer experts, computer magazines peen specifications and other research.

It is important not to consider variables thateeflfashion, for example the colour of a notebook.
The following characteristics may serve as origotafor 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 serveiastation. More variables may be important, sush a
soundcards or TV cards which may be included irdéektop computer.

For notebooks, the size, type of the display andghteare some of the most price-determining
characteristics. Therefore, the following charast®s 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 computeesy features are included with certain regularity.
This is not so frequent that it would be necesdargelect a new set of relevant characteristicsyeve
month, but the staff of the statistical office slibbe aware of the possibility and review the tyge
characteristics to model at least once a year.

Whenever a new characteristic (for example a newd kif processor or a new drive) is introduced, a
judgement should be made whether the new charstites important enough to be included. Therefore,
a continuous market observation is necessary whiay include talking with experts and researching (i
computer magazines or on websites).

However, new characteristics can only be used josador quality differences if this characteristic
collected in both the price reference month andcctiveent month.

Minimum size of the target sample

The regression samples should contain 100 to 3686reations for each index, depending on the number
of characteristics that are used in the regressmmtion. As a rule of thumb, 15 to 20 observations
should be collected for each characteristic whéctinially included in the regression equation.

The index sample is considerably smaller but deggiire at least 20 price observations for eachxinde
every month to ensure a representative price index.

Ideally, the data collection should be high quafitice and characteristic data obtained directiynfthe
producer or retailer. However, generally the datetlie regression sample is collected manually kvksc
labour intensive and time consuming. The data fue index sample is collected directly from
manufacturers but requires manual interventionnsuee the full set of price and characteristic data
included. The data needs to go through a serigsality control steps: data collection and clearsteps
constitute approximately one week’s work.

Calculating the regression model

The regression process is carried out by modettiegpredicted price (included as the natural loghef
price) as a function of the characteristics codldctThis regression model is carried out usingSAS
regression procedure. Selection of the variabldadiude in the final model involves a combinatioh
automatic iterative procedures and expert reviewthef model. The automatic procedure removes
variables sequentially that only make a small ébation (‘initial backwards stepwise regressiormhe
model is then reviewed (by a statistical officer)ensure there is no multicolinearity, the residuaie
reviewed to identify outliers and the direction agide of the coefficients are reviewed to ensusy th
make sense. This function is then implementeddexrcalculations to determine the base price afste

The hedonic regression could look like this:
Inp =b, +b, brand _a+b, brand _b+ b, [processor _ CEL + b, [processor _ DUAL
+ b, Cprocessor _ speed + b, (RAM +b, [HDD +¢

In the United Kingdom, the regression model is gelhecalculated once a quarter and used to affpust
quality change each month. If there has been aamanacteristic introduced in the index sample but i
not in the regression sample then additional degaeqjuired and a new regression model is calallate

This procedure is used to create hedonic functionsither the PPI or the consumer prices indexI\{CP
the only difference is the inclusion / exclusiortafes on the dependant variable, the natural iggice.
Calculating the price index

Each month, price and characteristic informatiothim index sample are obtained. Where there has bee
no change in characteristics the direct observia mwhange is recorded. Where there has been gehan
in characteristics from the previous period to¢heent period, the hedonic model is used to estirtie
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value of the change which is then applied to theehgeriod price. The application of this is showioty.

Step 1: Collect regression sample and express fpjcef each item as a function of its charactisst
C =(c,,c,,C;,...) such that

Inp =b, +b & +b, (¢, +b, (&, +...+ &

Step 2: Use the regression model to estimate pase a function of the characteristics

f)z: =expl, +b [¢ +62 (¢, +63 (€, +...)= h(Cl'CZ'CS"")

Step 3: Where there has been a change in chastici®eiin the index sample, use the estimated foncti
to predict the price of both the OLD and the NEV&lgies

At —
pC—OLD - h(Cl—OLD ! C2—OLD ! C3—OLD " )

At —_
Pc-new = h(cl—NEW »Conew 1 C3-new ’)

Step 4: Use the ratio of the predicted price t@aine a period 0 (base period) price for the neality.

at
g= Pe-new _ h(cl—NEW’CZ—NEW’C3—NEW"")
At

Pc-oip h(C1—0|_D 1Coop 1 G300 ’)

~0 — 0
pC—NE\N - g X pC—OLD

X h(Cl—NEW ! C2—NEW ' C3—NEVV " )

0
= Pc-op
h(cl—OLD 1Coop 1 G301 ’)

Step 5: Use the new base period price to compatbetacurrent period price to give the pure price
change.

APOZI = p::—NE\N
PC new

Analysis of the final index

The final index is a combination of the observeidgpchange and the quality adjustments appliechby t
hedonic model. In order to review the index eachogethe index is also calculated using the bridged
overlap method for comparison. Comparing the indbange between the bridged overlap and the
hedonic methods allows the compiler to analysentiteeffect of the hedonic model quality adjustments
over the remainder of the sample. Comparisons thighaverage or direct price index should not beemad
as it includes both price and quality change.
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Final price index for laptops — comparison of methods
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A change of product is defined as when produceplaces product i, both being representative of the
same family of products but being sufficiently difént to distinguish them one from the other fram a
economic point of view. The price level of productnd i’ is such that they should in theory offee
buyer the same service in terms of utility. In piGg a change of product/service becomes knowimeif
observation unit (the producer) advises the sieaisoffice of the fact, or if the price seems twmnge too
much (or too little) for the activity in question.

The variation in price between™® and p® results from the difference between the two inuret
composition, market positioning and so on. A breaka of the change betweerf"B and p® must
therefore be made, with one component, the ‘qualifgct’ measuring the price change attributable to
changes in the product and a second ‘pure priaepoment. Market prices do not always properly cfle
quality differences. The closer the market for adoict is to perfect competition the better the igual
evaluation from market prices. As such the appeteness of a particular method depends in paten t
characteristics of the market for the product.

The Handbook on price and volume measures in rat@ccounts proposes the following measures for
accounting for quality changes in price indicespridducts i and i’ coexist at the time of replacetnia
period t:

= overlap (or market) approach - the price differeremorded on the market measures the quality
effect. In this case, product i alone figures ia tomputation of the index up to the reference
period t and product i’ in the computation of thdex for reference period t+1 onwards;

= unadjusted price comparison (or direct price coispa) - the price difference recorded on the
market measures the pure-price component anadsismed that there is no quality change

= automatic linking (or link-to-show-no-price-changethe products i and i’ are regarded as non-
comparable and the price level is considered tartdhanged; the price difference recorded on
the market is assumed to measure the quality effieist gives a similar result to the overlap
approach but it can also be used whether or noptbducts i and i’ coexist at the time of
replacement in period t;

= option prices - if the difference between produasad i’ is the inclusion of an extra option this
option can be valued at its price if purchased isgply and this used to derive an estimate of the
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price or the product without the option; care hade¢ taken with the estimation as separately
purchased options may however be more or less sigetihan bundled options;

= production costs (or manufacturer) approach — tradity effect is represented by the difference
in manufacturing costs (production costs) betwéentvo products at time t; this method can be
improved by not only looking at differences in puoton costs but also producers’ profit
margins that should also be reflected in produganises.

Estimate the price of product/service i at time thee price of product i’ at time t-1:

= matched models only (imputation or imputed priceargfe-implicit quality adjustment) -
estimate the price change of product i (more oftean not) from the mean price change of
similar products between t-1 and t which themsebsm@sunchanged - however these may well
differ from the price change of the new producttenthat this can be done whether or not the
products i and i’ coexist at the time of replaceniemperiod t;

= judgmental approach - subjective estimates may &eéenty the observation unit or an analyst
with specialist knowledge using an overlap pric@mduction costs method

= by a hedonic econometric method. It assumes tlegbitice of products of different qualities will
depend on measurable characteristics. From a fangder of observations of market prices and
characteristics of various models a regressioraiger out to investigate which characteristics
are the determinants of price differences betwéaenmodels. Either i) implicit prices of each
characteristic are estimated and applied to preitiiet price of products offering the same
characteristics but absent from the market at tirheor ii) a price index is directly calculated
from the regression. This method requires not @plgcial processing and expertise but also a
substantial volume of data, which can prove ditfido bring together in a recurrent data
production process. The method is recommendedrémuygts 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 wfepprice development. In the case of products
monitored on the non-domestic market, the additialestination factor can also lead to a change in
product external to all the other characteristicthe selected product/service.

When a product i’ replaces product i, both showddrépresentative of the same family of productd, an
thus of the same (group of) destination. A chamggrice between the two products i and i’ may be du
to no more than a change in the product’'s destinattor this reason, every effort must be made to
quantify the pure price effect of this change dStdation.

IMF-Recommendations

The following recommendations are extracted from tévised draft chapter 7 of the IMF manual on
PPlIs.

‘Methods for making quality adjustments

7.73 When a product is missing in a month for reasother than being off-season or off-cycle, the
replacement may be of a different quality—the phiesis may have changed, and one may no longer be
comparing like with like. A number of approachesseXor dealing with such situations and are well
documented for the CPI, ... Though the terms ddfaong authors and statistical agencies, theydeclu

= Imputation — When no information is available ttoal reasonable estimates to be made of the
effect on price of a quality change. The price deaf all products—or of more or less similar
products—are assumed to be the same as that farisiseng product.

» Overlap — Used when no information is availableafiow reasonable estimates to be made of
the effect on price of a quality change but a regtaent product exists in the same period as the
old product. The price difference between the oalddpct and its replacement in the same
overlap period is then used as a measure of tHéyqdéference.
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= Direct comparison — If another product is direattymparable, that is, so similar it has more or
less the same quality characteristics as the ngismie, its price replaces the unavailable price.
Any difference in price level between the new altli® assumed to be because of price changes
and not quality differences.

= Explicit quality adjustment — When there is a sabsal difference in the quality of the old and
replacement products, estimates of the effect afityudifferences on prices are made to en-able
quality-adjusted price comparisons.

7.74 Before outlining and evaluating these method®, should say something about the extent of the
problem. This situation arises when the produciiavailable. It is not just a problem when compkrab
products are unavailable, for the judgment as tatvidn and what is not comparable itself requires an
estimate of quality differences. Part of the pugofa statistical meta information system forista@al
offices [...] is to identify and monitor the sectdisat are prone to such replacements and determine
whether the replacements used really are comparable

7.75 Quality adjustment methods for prices are gdlyeclassified into the implicit or imputed (inrdct)
methods explained in Section D (the differenceteiminology are notorious in this area) and explici
(direct) methods explained in Section E. Both degpose the price change between the old product and
its replacement into quality and pure price chanbesvever, in the latter, an explicit estimate iada of

the quality difference, usually on the basis okexal information. The pure price effect is ideetifas a
remainder. For implicit adjustments, a measurenegtinique is used to compare the old product with
the replacement, so that the extent of the quality pure price change is implicitly determined bg t
assumptions of the method. The accuracy of the adetblies on the veracity of the assumptions, het t
quality of the explicit estimate. In Sections D d&\dhe 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 @ice not straightforward. The analyst must consider
the technology and market for each commodity [potidand devise appropriate methods. This is not to
say the methods selected for one industry will tidependent of those selected for other industries.
Expertise built up using one method may encourtsggase elsewhere, and intensive use of resources fo
one commodity [product] may lead to less resounterdsive methods in others. The methods adopted for
individual industries may vary among countries aseas to data, relationships with the respondents,
resources, expertise and features of the produyctiod market for the product vary. Guidelines on

choosing a method arise directly from the featafethe methods outlined above. A good understanding
of the methods and their implicit and explicit asgtions is essential when choosing a method.
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7.153 Consider Figure 7.3, which provides a usgtutle to the decision-making process. Assume the
matched-models method is being used. If the productatched for repricing — without a change in the
specification — no quality adjustment is requiré€dis is the simplest of procedures. However, a aave

applies. If the product belongs to a high-technglagdustry where model replacement is rapid, the
matched sample may become unrepresentative ofrtiverge of transactions. Alternatively, matching

may be under a chained framework, where pricesradiyrts in a period are matched to those in the
preceding period to form a link. A series of sustes links of matched comparisons combined by
successive multiplication makes up the chained Ineatdndex. Alternatively, hedonic indices may be

used, which require no matching. The use of sucthads is discussed in Section G. At the very least,
attention should be directed to more regular prodesampling. Continued long-run matching would

deplete the sample, and an alternative framewoldtg-run matching would be required.

7.154 Consider a change in the quality of a prodamtl assume a replacement product is availabke. Th
selection of a comparable product to the same Speidn and the use of its price as a comparable
replacement require that none of the price diffeeeis due to quality. They also require confidetinae

all price-determining factors are included on tpedification. The replacement product should also b
representative and account for a reasonable piopat sales. Caution is required when nearly odtsol
products at the end of their life cycles are repthwith unusual pricing by similar products that@mt

for relatively low sales, or with products that bhasubstantial sales but are at different pointtheir
cycle. Strategies for ameliorating such effectsdiseussed below and in Chapter 8 [of the IMF manua
on PPIs], including early substitutions before imgcstrategies become dissimilar.

7.155 [The] Figure [below] shows where quality difnces can be quantified. Explicit estimates are
generally considered to be more reliable, but they also more resource intensive (at least injiall
Once an appropriate methodology has been devel@xgticit estimates can often be easily replicated.
General guidelines are more difficult here since tihoice depends on the host of factors discussed
above, which are likely to make the estimates meliable in each situation. Central to all of tlishe
quality of the data on which the estimates are dhd$eeliable data are unavailable, subjectivegiments
may be used. Product differences are often quitenieal and very difficult to specify and quantifyhe
reliability of the method depends on the knowledfithe experts and the variance in opinions. Egésa
based on objective data are, as a result, prefeBedd production cost estimates, along with goath d
on mark-ups and indirect taxes in industries widbke technologies where differences between ttie ol
and replacement products are well specified andwestive, are reliable by definition. The option tcos
approach is generally preferable when old and nendyxts differ by easily identifiable charactewsti
that have once been separately priced as optidres.u$e of hedonic regressions for partial patcisng
most appropriate where data on price and charatitsriare available for a range of models and where
the characteristics are found to predict and erpaice variability well in terms of a priori reasag and
econometrics. Use of hedonic regressions is apjatepwhere the cost of an option or change in
characteristics cannot be separately identifiedtasdto be gleaned from the prices of products with
different specifications in the market. The estiedatregression coefficients are the estimate of the
contribution to price of a unit change in a chagdstic, having controlled for the effects of vaioas in

the quantities of other characteristics.
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Flowchart for Making Decisions on Quality Change

Mo
Yas Has the specification changed?

Continue to use matched models

\&/

Has the quality
changed®

Yes

Expert judgement
Yes

Can the quality difference be Is a replacement
explicitly quantified? — available?

Mo Yes —use an explicit Quantity adjustment

adjustrnent

il N

Production cost

Replacemeant
available:
assume all
price difference
Is attributable
to quality

Mo replacement

Replacement
available:
assume none of
price difference
Is attributable

to quality

Option costs

N AN AN AN AN

\

Are the old and new
varieties available

\ﬁ Hadonic techniques
(Gomparahle replacement
simultaneously?
Overalltargetediclass
mean imputation
Yas Mo
‘( Carry-forward
( Overlap pricing ) Linked to show no ch ange)

Source: Chart based on work of Fenella Maitland-Smith and Rachel Bevan, OECD; see also a version in Triplett (2002).

L

NN

7.156 The estimates are particularly useful fouwal changes in the quality of a product when anly
given set of characteristics change, and the vialué required for changes in these charactesistidy.

The results from hedonic regressions may be usethrget the salient characteristics for product
selection. The synergy between the selection afepriaccording to characteristics defined as price-
determining by the hedonic regression and the sulese use of hedonics for quality adjustment should
reap rewards. The method should be applied where #re high ratios of non-comparable replacements
and where the differences between the old and medupts can be well defined by a large number of
characteristics.
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7.157 If explicit estimates of quality are unavihi&and no replacement products are deemed apat®pri
then imputations may be used. The use of imputati@s much to commend it in terms of resources. It
relatively easy to employ, although some verificatof the validity of the implicit assumptions migie
appropriate. It requires no judgment (unless tadjetand is therefore objective. Targeted mean
imputation is preferred to overall mean imputatanlong as the sample size on which the targetised

is adequate. Class mean imputation is preferrechwiedels at the start of their life cycles are aeplg
those near the end of their life cycles, althoughadpproach requires faith in the adequacy of xpéaét

and comparable replacements being made.

7.158 Bias from using imputation is directly rethteo the proportion of missing products and the
difference between quality-adjusted prices of améd matched products and the quality-adjustecegric
of unavailable ones [...]. The nature and extenthef bias depends on whether short-run or long-run
imputations are being used (the former being pref@rand on market conditions (see Section H).
Imputation in practical terms produces the sameltres deletion of the product, and the inclusién o
imputed prices may give the illusion of larger séamgizes. Imputation is less likely to give bias fo
products where the proportion of missing pricefow. Table 7.2 [in the IMF manual on PPIs] can be
used to estimate likely error margins arising fritgsruse, and a judgment can be made as to whétber t
are acceptable. Its use across many industries nee@¢ompound the errors since, as noted in the
discussion of this method, the direction of biaschaot be systematic. It is cost-effective for isitlies
with large numbers of missing products becausetofase of use. But the underlying assumptions
required must be carefully considered if widely disemputation should by no means be the overall,
catchall strategy, and statistical agencies ardsadvagainst its use as a default device withoa du
consideration to the nature of the markets, pdgsilof targeting the imputation, and the viabilibf
estimates from the sample sizes involved if suddeténg is employed.

7.159 If the old and replacement products are abkilsimultaneously and the quality difference cann
be quantified, an implicit approach can be usedrele the price difference between the old and
replacement product in a period in which they besfst is assumed to be due to quality. This overlap
method, by replacing the old product with a new,dakes the ratio of prices in a period to be asuea

of their quality difference. It is implicitly usedhen new samples of products are taken. The asgampt
of relative prices equating to quality differen@gghe time of the splice is unlikely to hold trifi¢he old
and replacement products are at different stagebkein life cycles and different pricing strategies
used at these stages. For example, there may pedismunting of the old product to clear invergsri
and price skimming of market segments that willohase new models at relatively high prices. As with
comparable replacements, early substitutions avesed so that the overlap is at a time when praduct
are at similar stages in their life cycles.

7.160 The use of the linked to show no change ndethl the carry-forward method is not generally
advised for making quality adjustment imputatioosthe reasons discussed unless there is deented to
some validity to the implicit assumptions.’

CENEX recommendations

The following recommendations are taken from theNEE (°) Handbook on the application of quality
adjustment methods on cars and computers in thendmsed index of consumer prices (HICP),
published in September 2009. In principle, the HlE@®mmendations for cars and computers could also
apply to PPIs but the difficulty is to distinguibktween what is manufacturing and what is assemntudly
trade for the purposes of the PPI. The HICP guigsliand examples below may prove useful also ér th
quality adjustment of the PPI. Editor's note: thgles and terminology of the extract below has been
edited in places to follow more closely the staddapplied elsewhere in this handbook.

(® Centers and networks of excellence.
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Cars

In the case of new cars, minor changes constitudé@ges in the equipment of an essentially equivalen
model which can be adjusted explicitly. Major chasign the quality of new cars are too complex for a
explicit quality adjustment. They refer to comptexhnological modifications. In these cases aniiitpl
method is applied.

Quality adjustment in the case of minor changes: op tion pricing
Option pricing should be applied whenever it isgiole.

For the application of option pricing it is impantathat the considered equipment items were already
available as options prior to the inclusion int@ tstandard equipment package. A description of the
calculation of a quality adjusted price when appdyoption pricing can be found in the first chapér

the [CENEX] handbook. The price of the new modeadgusted for 50 % of the value of the changed
equipment that was observable as an option in taeiqus period. The 50 % rule is confirmed by the
HICP standards on cars.

There are two cases where option pricing shouldggied even though no particular option price is
available. In these cases indirect option pricescatculated.

= Achange in the fuel consumption of a car.
= A change in the engine power of a car.

The option prices should ideally stem from the ipatar manufacturer for the particular primary mbode
(from the previous period). If such an option prisenot available option price lists of alternatimeands
for similar primary models from the same consumptegments could also be used.

Quality adjustment in the case of major changes: br idged overlap

In the case of major changes in quality, no exiptjciality adjustment is possible since the replemed
the replacement product are in principle not corabplar at all.

If major quality changes occur, bridged overlaplisha applied. The price development of all other
models of the same consumption segment which watreeplaced build the bridge between the replaced
and the replacement model. In this way the avepaige development of a set of comparable models is
used.

Computers

The task force on quality adjustment and samplatgd hedonics as an A-method. In addition, 100 %
option pricing (for desktops), supported judgemasta proxy to 100 % option pricing, and bridged
overlap (applied under certain conditions) wereesssd as B-methods.

The empirical studies of the CENEX members showed hedonic re-pricing is more suitable than
bridged overlap for desktop computers, whereas lo#thods yield similar results for notebooks.
Furthermore, the empirical studies showed somécdiffes 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 bridgeeriap shall be applied. The price development bf al
other (matched) notebooks is used as the bridge.

In order to adjust for the quality change betwespiaced and replacement model the price development
of all other observed models is used as bridgel{skmv).

Proposal for the quality adjustment: option pricing (desktops only)

For most products, option pricing is used when rdage feature of a product, like air conditioning a
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car, used to be an option but has now become sthnidance the name ‘option pricing’. For computers,
it is used in a slightly different way. Here, optipricing is used to adjust for the price differesof a
certain feature, when a new product (replacemerdefidias a different variant of that feature thiam t
old product (original, replaced model). For examplden the replacement model has a hard disk of
200 GB and the original model one of 100 GB, optiiting adjusts for the price difference of these
hard disks.

The following characteristics are suggested foreoltion:
= 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, nong, ...
= 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 peimdtched model) the prices of the previous aad th
current period can be directly compared.

If a change in one of the characteristics (listéva) occurs option pricing shall be applied. For
desktops, 100 % option pricing is suggested.

For option pricing, information is needed on thaspects:

» to link specific original models with specific reggement models; replacement models are called
successors in this case;

» to know the differences between original models #rer successors, both qualitatively and
quantitatively;

= to know the option prices of these particular didfeces.

Given this information, the quality-adjusted prigkeeither the original models or the successorshmn
calculated. For products with a high rate of tuempVike computers, the statistical office gengralbes
not known in advance when a model will be repla¢eqbractice, option prices can then only be coddc
in the period when the successor is introducei. possible to adjust the price of the original mloas
well as to adjust the price of the replacement rhaité regards to the same option prices.

Therefore:

Observed price of the replacement
+ Option prices of the characteristics in which dhiginal model differs from the replacement
- Option prices of these characteristics of théaegment

= Quality adjusted price of the replacement

Drawbacks of 100 % option pricing for desktops

The empirical study on computers conducted withi $cope of the CENEX project did not necessarily
yield reliable results for option pricing.
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There are several other problems with option pgcin
» |tis necessary to be able to determine in whispeets the original and the replacement differ.

= A monetary value of the characteristics in whichseh models differ from each other is required.
With option pricing an explicit choice is made tollect additional prices to determine these
values and this places a huge burden on data tiole@s information is needed not only on
prices and characteristics of the models in thepsambut also on the prices of these
characteristics.

= The biggest problem with the option pricing metli®the lack of certainty that the option prices
correctly reflect the price differences of thesarelsteristics when sold as part of a computer as
opposed to bought separately. Moreover, for sonaeacheristics it will not be possible at all to
collect these separate prices. Especially for malgimodels, the option prices may not be
available because the particular options are naitahle anymore.

= Since information on the reliability of the addital option prices is not available it cannot be
assumed that option pricing leads to a reliabldityuadjustment in the case of computers. In
this case an implicit quality-adjustment methoe like bridged overlap method may result in an
index that is as good as an index that was quadfysted using option pricing.

Proposal for the quality adjustment: hedonic re-pric ing (desktops and notebooks)

For the application of hedonic re-pricing it may fecessary to collect two data sets for each faafily
products (in this case desktops and notebooks) mkans that there is one regression sample and one
index sample for desktops, and one regression samptl one index sample for notebooks. If a
regression is carried out monthly the regressiompéa and the respective index sample may be idantic

In order to calculate the hedonic equation a cohgmsive database is necessary which is called
‘regression sample’. The hedonic equation is useabply quality adjustment in the case of replaggme
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 chainingrtiggie for the index compilation - an annex proside
an example on the decomposition of the chainedxinaie of change.

Mainly, PPIs are calculated in three stages, ddpgndn their aggregation level. The stepwise
compilation procedure implies the aggregation efltwer-level indices to obtain the higher levaies,

up to the overall index. This technique is consisia aggregation because it should grant (aparhfr
rounding issues) the same result as if the to@ddnhad been compiled in one step. The first step i
compiling indices concerns price relatives. Eacleeprelative is the quotient of the ratio betweha t
current monthly price (numerator) and the baseepfitnominator). In a second step price relatives a
aggregated to obtain the elementary price indexg, khown in the PPI context as the elementary ptodu
index. In the third and final step the elementargdpict indices are aggregated as weighted averages
(typically as a Laspeyres-type index) to providetof synthetic indices up to the overall index.

One of the main tasks in dealing with price indicepractice consists in updating the weights. br@ad
sense, depending on the frequency of updating, Bfelgistinguished between fixed base indices and
chained indices. Fixed base indices are commontiatgal every five years while chained indices are
typically updated once a year. At the time of wagti most statistical offices use fixed base indlngisthe
attention drawn towards chaining techniques iseasing. It is worth noting that from a strictly hedcal
point of view, chained indices can be approachedfdnating the samples (products and reporting units
and by updating the weights structure.

Some topics concerning the practice of chainingsRiPé presented in more detail because, even if mos
countries still calculate a fixed base index, titeriest in chain-linking the PPI seems to be irsiren
Notation

In the examples products and reporting units aneidel by numbers: 1, 2, ...

Representative products (in other words the pradonetnufactured by the reporting units for whictceri
quotes are providedf)(and aggregates are denoted, respectively, byrlane upper case letters (a, b, c,
...; A, B, C, ...). The highest aggregate or the oveénalex is denoted by Z.

Prices, price relatives and indices are denotegl, B/and I.
Absolute and relative weights are denoted by Wwand

Indices rates of change and contributions (or indg& of change decomposition) are denoted by D and
C.

The time variable is shown as Y and when it is Beagy, Y is replaced by the couple (y, m) denoting
year, and month respectively.

The following formula

9.1
e G

T AUT A

where

() The term product has several meanings: it réteesheading or an aggregate identified by a code a
a description (in a classification); it is alsoedament for which a price is observed (the reprasie
product manufactured by the enterprise).
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WADT
w, = w, =1
A ZWA = ZA: A

A

shows that the index (T) at time (y, m) is equah teweighted mean of sub-indices A, each one midtpl
by its own relative weight. In the formula [9.1etsymbol w indicates the weights relatives whos®a,su
by construction, is equal to 1.

Background

The coverage and classification of PPIs are defingdrms of NACE Rev. 2. The analysis (breakdown)
includes classes (4-digit level), groups (3-digitdl), divisions (2-digit level), sections (1-lattevel) and
the overall index (for industry). Furthermore, icgs are also allocated in terms of main industrial
groupings (MIGs) which are obtained by aggregati#®CE groups. In practice, below the NACE class
level, indices are compiled using product clasatfans/lists such as the Prodcom list, CN or CPA.

In principle indices can be formed by aggregatitthee by activity or by product. However, as the
product classifications/lists are linked to theiatt classification, each elementary price indende
regarded as being assigned both to product anditgatiassifications. Such a characteristic makes i
possible to compile the overall index whether aggtieag by activity or by product and the weights ar
said to be nested because each elementary prieg mas its own weight in the product and activity
classification. As the weights structure is nestadh aggregation level gives the total sum of wsigh
other words they sum to 1 (or a multiple thereof).

Producer price indices are constructed from elesadrite identification of the elements derives fribm
appropriate classification. When the Prodcom listhe CN is used the element is a product ideutifig
an 8-digit code and its description. When the C®Aded the element is a product identified by #gé-d
code and its description.

Each reporting unit provides a set of price quottireferring to selected representative products.
Methods

Calculating price relatives

Once collected, price quotations (or simply pricag first converted to ratios or price relativby,
dividing each current price by a common denominatandex base. Therefore, a price relative isrofi
as the ratio between the current month’s pricetaacbase price. For product a, the equation [$.2heé
price relative associated with the product a oletat time (y, m).

[9.2] yim
pr™="12_x100

a —0
a

The current price is the numerator of the ratioe Base price is the denominator of the ratio amdady
shows the index base at the time Y = 0. Commonlghs denominator is defined as a mean of the 12
monthly prices of the base year (fixed base index)t is equal to the base monthly price usedtiier
annual chain linking (chained index or index witimaal link on a monthly base). In this last cake, t
price relative formula is given in [9.3].

[9.3] o
PY™=_"2__x100

a y-112
a

Worked example: calculation of price relative

The table below shows a set of monthly prices dor fyears 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 13.1 133 133 135 135 137 140 140 140 14.2 14.2 145 138
y=1 14.8 150 15.0 145 144 140 141 139 135 14.4 15.0 16.0 146
y=2 16.3 16.3 16.5 16.5 165 168 17.0 17.0 170 17.2 17.2 175 16.8
y=3 17.1 174 18.0 17.2 175 175 182 183 181 18.6 18.5 179 179

The last column of the above table is the annuahirmén a fixed base context, price relatives are
compiled by applying the equation [9.2] where tie@aminator 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 98.0 995 1016 1016 1016 103.1 1031 105.3
y=1 1074 1089 1089 1053 1045 101.6 1024 100.9 98.0 1045 1089 116.2
y=2 1183 1183 119.8 1198 119.8 122.0 1234 1234 1234 1249 1249 1270
y=3 1241 126.3 130.7 1249 127.0 127.0 1321 1328 1314 1350 1343 129.9

For instance, in May (m=>5) of y=2 the formula [9i2]

p(s) = 165, 100=1198
138

When indices are annually linked on a monthly bgsée 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 1034 103.4 100.0 99.3 96.6 97.2 95.9 93.1 99.3 1034 110.3
y=2 1019 1019 1031 1031 103.1 1050 106.3 106.3 106.3 1075 1075 1094
y=3 97.7 99.4  102.9 98.3 100.0 100.0 104.0 1046 1034 1063 105.7 102.3

For instance, in May (m=>5) of y=2 the result is thkowing:

P> = 185 . 100=1031
16.0

Elementary price index calculation

The elementary price index can be compiled in s#weays, depending on how the information on
reporting units and representative products is algtumanaged. Mainly, two methods can be
distinguished: the weighted and the unweighted nwfaprice relatives. In price index literature, the
unweighted arithmetic and geometric mean are réispdc known as Carli and Jevons indices. The
formulas below concern these two indices for tliedibase (shown in formulas [9.4] and [9.5]), amal t
chained index (shown in formulas [9.6] and [9.7]here the subscript A points out the elementary
product index, while the sum runs on i = (1, ...prige relatives P.

n 5 plm
[9.4] |A(y,m) -1y pi(xxm) _1 9 I,gx
Nj=1 " Ni=1 I_DI A

where
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-0 (0,m)
i 1_2 lel A

©
1

s 1 ,M = p(y,m) }/:H P =1
§ "1( o ) =1 Py H(D-O j%
=g\ A
(y,m) _ 1N (y,m) _ 1 N pi(,)fa’\m)
0.8 Iy ‘ﬁ@lF’i,A ‘;Elpi%_llz)
oy, m) A H (pi()g\m)j%
[9.7] I(y,m) = I'I( (y,m)t)}/ _ IDI Y-S R A
i i=1 p(y 112) n( (- lm)j%l
i=1 'A

A comparison of the formulas presents two appraosictiee unweighted (stochastic) approach and the
weighted (economic) approach. Each of these appesabas its own internal coherency and founder:
Edgeworth for the stochastic approach and Keynethéoeconomic approach. From a practical point of
view, preference in the statistical offices seembd that, if low-level weighting data are not dallie,

the choice is the Jevons index (using the geometeen); otherwise, there is a preference for the
weighted arithmetic mean (a summary of methodsdsented later).

Worked example: calculation of elementary price index

By assuming that the reporting units 1, 2 and 3 ufaoiure the items (a, b, c), (d, e) and (f, g)
respectively, the available price relatives areftilewing (based on data in the subsequent table).

P, =2 x100=1109
755

P,= gj x100=1381

g3 ~
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Compiling price relatives |

. . Representative Prices attime Prices attime Price relatives at
Product Reporting unit )
products T=t T=t+1 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 baethout at the level of the reporting units, imert
words by weighting each reporting unit with its oproduction value; equally it can be carried out by
using the weight of each representative product. Wkights systems are shown in the following table.

= Each reporting unit has its own weight as provithgdan appropriate source (for example an
annual survey of industrial production). These \w&ggare shown in column 3 of the table below
— these weights sum to 100 % (when counting egubrtiag unit once).

= The weights systems within the reporting units iadependent (in other words each reporting
unit has its own weighting system for its repreatme products). These weights are shown in
column 5 of the table below — these weights also 8u100 % within each reporting unit, and
sum to 300 % because there are three reporting imihe example.

= When integrating the weights of the reporting unitiéh the weights associated with the
representative products a set of weights can bdugetl for each individual representative
product within the elementary aggregate K. Thesmghte are shown in column 6 of the table
below — these weights also sum to 100 % withinefleenentary aggregate K.

It should be noted that in practice the information the weights of the individual representative
products is rarely available.

Compiling price relatives Il

Representative Representative
. . Reporting units’ Representative products’ weights  products’ weights
Product Reporting unit weight products within reporting within the product
unit K
[1] [2] [3] [4] [9] [6]
K 1 45 a 60 27.0
K 1 45 b 30 13.5
K 1 45 c 10 45
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 showthatwo previous tables, the elementary price index
(for product K) can be compiled in different wayshese are shown in the following table. The aim of
this example is to show that when the elementaigepndex is calculated as a weighted mean of price
guotations, the same results are achieved wherhtigggbased on the reporting unit's production ealu
or based on the value for the individual repregemaroducts. In other words, the results aresidmme
because the weights systems used within the regautiits (column 5 above) can be integrated wiéh th
weights of the individual reporting units (colummBove).
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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
| - Price relatives aggregation by weighted arithmetic mean per reporting unit [4] 107.1
Il - 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 aatary price index is compiled using simple
(unweighted) geometric and arithmetic means respedgt

I, = (1109 x 947 x 1043 x ...x 1381)"7 =1081

| :% x (1109 + 947 + 1043 + ... + 1381) = 1094

If the weights of the representative products arekmown, another way to derive the elementaryepric
index is to compile a weighted arithmetic mean égrelatives using just the weights of the rejpgrt
units as shown in rows [4] and [5] above. Agailis ttan be done synthesising the price relativesgusi
geometric mean or an arithmetic mean (as showmnbelsing weights of the reporting units only.

I =[031x 045) + (1051 x 035) + (1196 x 020)] =1071
where

1031 = (1109 x 947 x 1043)"

1051 = (1276 x 865)2

1196 = (1036 x 1381)"2

I« =[(1033x 045) + (107.1x 035) + (1209 x 020)] = 1082

where

1033 = % (1109 + 947 +1043)

1071= % (1276 + 865)

1209 = % (1036 +1381)

If a full set of weights are available, namely waigfor reporting units and weights for represéwntat
products within the reporting units, the elementfaige index can be calculated as a weighted aatitm
mean of price relatives. This can be done usingextor an indirect method — the results are tmaes
and are shown in rows [6] and [7] of the table advhe direct method is a weighted mean of indioes
the reporting units where the index for each repgrunit is calculated as a weighted mean of each
representative product within the correspondingrépg unit.
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=[(1109 x 06) + (947 x 03) + (1043 x 0.1) | x 045

[ (1276 x 055) + (865 x 045)] x 035
+[(1036 x 08) + (1381x 02)] x 020=107.7

The same result can be achieved using the weidle@oh representative product with its relative.

| =[(L109x 027) + (947 x 0135) + (1043 x 0048)]

+ (1276 x 0192) + (865 x 0158)]
+[(1036 x 016) + (1381x 004)] =107.7

The chained elementary price index

For chained indices, an elementary aggregate maggehin composition without disturbing the index.
This situation also occurs also when a comparisomade between two sets of adjacent fixed base
indices, but when indices are chained annuallydgb@irs more frequently. In particular, this issae be
relevant when calculating the twelve-month inddr i&f change.

As an example, aggregate A is made up of threeyatedl, 2 and 3) at times Y=t and Y=t+1. The table
below illustrates how i) their weights change; aind how the availability of representative products
change, in other words the items b, e and h ceabe twvailable 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

Y=t Y=Y+1
Repre- Repre-
Product sentative Weight ... Jun Dec Product sentatve Weight ... Jun
product product
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [413]
1 Prices
1.01 1 a - 16.8 175 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 - 155
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 i - 1091.6
1.11 3 k - 14.0 15.0 3 - - -
1.12 3 | - 5.0 6.0 3 | - 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 - ... 1037 109.3 1 - - -
2.03 1 c - 1111 1185 1 c - 105.0
2.04 1 - - - - 1 d - 107.5
2.05 2 e - ... 1152 136.4 2 - - -
2.06 2 f - 107.7 1154 2 f - 103.3
2.07 2 g - ... 1167 1283 2 g - 102.6
2.08 2 - - - - 2 h - 93.4
2.09 2 - - - - 2 i - 113.8
2.10 2 - - - - 2 i - 101.1
211 3 k - ... 1077 1154 3 - - -
2.12 3 | - 108.7 130.4 3 | - 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 ... 1131 1264 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 - 1540 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 I A 1.0 ... 1077 116.8 A 1.0 103.3
6 Laspeyres indices — reference base
6.1 [ A ... 168.0 182.2 A 188.1

The formula below shows the index rate of changa bétween June (Y) and June (Y+1).

_ 1881-1680

N x 100012
16€.0
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In fact this variation embodies the different waggbhomposition within A of the products (1, 2 arjda8
time Y=t (0.6, 0.1 and 0.3) and at Y=t+1 (0.3, @&d 0.1). Furthermore, the level of the index is
determined by different sets of representative pctsd at time Y=t, there are eight price relatijeach
referring to one representative product) that dbuate to calculate the three products, while atetim
Y=t+1 the number of price relatives has grown to. t&s such the sets of price relatives at Y=t and
Y=Y+1 are different (as noted above because ofemtative products leaving and entering the mparket
and so are not exactly comparable.

Higher-level indices

Generally the Laspeyres type index is used byssizdl offices for higher-level indices. This uses
weighted arithmetic mean. Weights refer to thecitme at the beginning of the time series, but in
practice these are updated periodically and the saries using different weights chained. The fuilthg

table presents an index composed of four elemeaggyegates (Al to B2) two higher aggregates (A and
B) as well as an overall index.
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Nested Laspeyres indices

Index compilation

Repre- Elem- =™ Elom Higher .
. entary Higher Laspeyres Laspeyres
senta- Base  Current Price entary entary level
. . . . aggre- . level  aggre-gate overall
tive price price  relative aggre- price aggre- . L .
gate . weight indices index
product gate - index gate
weight
1 181 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 1111
7 2.04 2.30 112.7
8 2.13 2.40 112.8
Al 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 1.25 151 120.8
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
Bl 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 tineeptary level (Products Al to B2, shown in the
formula below using k for the elementary aggregatesqual to their sum at the aggregate levelrid a

B).

4
sz =695+ 3672+ 689+ 63=5119
k=1

and

> W, 5 = 4367+ 752=5119
AB
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In terms of weights relatives

s 695 3672 689 63 _
Dow = + + + =1
ko1 5119 5119 5119 5119

and

4367 752
ZWA 8= gt Erag- 1
AB 5119 5119

Fixed base and chain indices

Depending on the frequency of updating weight®dikase and chained indices may be distinguished. |
is worth noting that various updating procedures ba considered. This emerges in particular when
dealing with indices updated once a year. Strisflgaking, when re-weighting involves drawing a new
sample of products and a new list of reportingsuaitchained index is the result. This kind of indgex
characterised by an annual update of producthéatlementary aggregate level), reporting unitsthad
representative products. A less ambitious altevadt to limit the annual update to the weightshedut
introducing/removing new/old products (at the elataey aggregate level), reporting units and
representative products. In this way the indicesadways annually chained; for purposes of presienta
the reference base (set to = 100) needs to beagdatthough it were a fixed base.

As said at the beginning of this chapter, the agmfien structure for a PPI is often established by
combining activity and product classificationsAist for example NACE or ISIC for activities and
Prodcom or CPA for products. In this way, the ensiet of products covered by the PPI can be divided
between higher and lower level indices. Among it& firoup can be identified the activity aggregate
normally from the 4-digit level of NACE (classeg) o the overall index. These indices are calcdlate

the Laspeyres formula. Indices for the intermediatels (between the 4-digit level and the elemgnta
aggregate level which is often around the 8-digiel) might not be calculated. The final resulthiat the
overall output price index (in other words the taghlevel of aggregation) is a weighted average of
activity and product price indices calculated oa fasis of a nested classification.

Updating samples within chain linking

The basic elements of the PPI survey are prodatthé elementary aggregate level), reporting warits
representative products. Theoretically the selactid products and representative products should be
unchanged while the index base lasts, as repautiitg can be substituted.

In a broad sense, a price index is based on the dfleneasuring the price dynamics of a selection of
items. Such dynamics can be observed by referong fixed basket of items over a certain period of
time. In this way it is in principle possible to asire the pure price index dynamic because thes item
kept as fixed as possible so that price variatamesnot affected by flows (changes) in the items.

As regards the representative products, qualitygas occur when products are no longer available on
the market or their price-determining charactersstihange.

In practice reporting units change, for exampleotigh the creation of new units, or mergers. Such
changes require appropriate measures to ensusarhge remains representative.

Usually, the base of an index number lasts fivers/éfixed base index) or one year (annually chained
index). What is worth noting is that the re-basfgmgcedure, carried out every five years or oncea,y
involves simultaneously updating the selection amghts of products (at the elementary aggregate
level), the list of reporting units and the setrepresentative products. The practices in thessii
offices show that there are intermediate situatioetsveen a fixed base and a chained index. Thiseis
reason why if the index base is fixed every fivarge 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 chaih&d weights system is annually updated. Techihc
chain-linking of the PPl is annually carried outamonthly base. Commonly, December of the previous
year is the month chosen as the link of the cHaifbecember of the year Y-1 the new calculationebas
for the year Y is set up. Such a work implies tpeating of the selection of products (at the eletagn
aggregate level), the list of reporting units amel $et of representative products. The updateeolighof
reporting units is a practical matter for data edlon but does not have a direct effect in comgili
indices.

The set of products and representative productegiin December Y-1 comprises two sub-sets: the old
set inherited from the previous (in fact currenary¥-1) calculation base; the new set that will tcibite

to the index calculation base in the future (year Generally the two subsets do not have to beidisj
(mutually exclusive), as in practice only partloé sample is renewed annually and so there is artagpv
Once updated (and data has been collected) thesages of price relatives will be calculated. This
means that, starting from January in year Y, theodenator of the ratios will be given by the price
guotation at time December of year Y-1 (such a denator, for the items entered in the new calcatati
base is equal to 100).

The new basket of products has a new weights sysféeights are always provided for elementary
aggregates and where possible also for more detddeels within elementary aggregates. The
aggregation of elementary price indices is the ftsp in the index calculation procedure whereghisi
are mandatory for all product categorigs (

At the beginning of this chapter a general notati@s introduced, and for the chain index formutds i
necessary to add just the symbol B, for identifying reference base, and to introduce a subsaipt f
distinguishing calculation and reference base eslic

First of all, the above formula [9.1] is still vdlbut needs to be partially updated in its origimatiation.
Therefore, given the aggregate A, its calculatiod @ference base formulas will be respectively:

(y,m) _ (y,m)
8 lyi112A° aDZA 'v2112a *Wy-112 a
(y,m) _ (y,m) (.
9 g = oA X T (| TP 1ooj

|=B

The subscript (y-1,12) shows the calculation basether words the month of December of the previou
year (in the example discussed above). The forfi®u® shows that the index with a particular refere
base (B) can be compiled from an index with thewation base (y-1,12) by multiplying that indexwi
previously chained (calculation base) indices, eaickthem referring to its own calculation base. The
formula [9.9] has its equivalent in the following

(y,m) _ (y,m) (y-112 .
(010 1g/'a _ly—llz;Ax(lB;A .1ooj

Worked example of chaining

The starting position is a set of monthly indiceghieir calculation base (y-1,12) for a certainiguiof
time, starting at time B=0. These are shown inftflewing table.

(°) Indeed, although is not a common practice usetthégtatistical offices, price relatives can aso
defined by using an appropriate weights system.
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Important note: Y=0 is the first year in this tirseries, and so the index for the months duringyds
Y=0 are expressed not in relation to December ef phevious year (-1,12) for which no value is
available, but in relation to the average for tearyY=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 refereras= B can be calculated by applying the formul@][9.
For instance, at the time (Y=4, m=5), the referdmgse index — for the aggregate A — is:

3 .
(45) _, (4.9 (112 . _
oA =1a12a " jgo - 1io A T100) =
612 (12 @12 | (012
@5 _'212a '112a 'oiza 'oA
= / X X X
312A " 100 100 100 100

=1004 x (1010x 1019 1015x 1002) = 105.1

Using the equivalent formula [9.10] gives

89 2169, (1812 - 100) = 1004 x 2047

= 1051

O A 312 A 0 A
By applying the same formula the results in théofeing 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 ... 1047
Y=4 1048 1045 1046 1050 1051 1054 105.2 105.0 1046 1048 1052 1054

Worked example of rescaling

The data in the above example can be reused terrasother topic related to chaining which is the
rescaling of the reference base. The referenceibas@ay of presenting as a time series sevedates

that would otherwise not be comparable, for examphen the calculation base is updated annually.

Changing the reference base simply consists is@aliag practice and can be done at any time.

If it is decided to change the reference base abBh= Y = 4. Starting from indices with B = Y =the
rescaling coefficient is simply the arithmetic meafnthe 12 monthly indices in the year of the new
reference base. Therefore the rescaling coeffiggent

12
=4 _1 4m . -
|B:0_—12mz:1|B:0 - 100 = 105

Handbook on industrial producer price indices (PPI)

134



( J
Index compilation r.-

The monthly indices within the new reference basg@und as follows

Al
41 B=0 _ 1048
| = = 998
B=4 |—4 105

B=0

| 412
412 _ B=0 1084 _, .0,
B=4 1 105

B=0

The same time series as presented before (withYB==) can now be presented with the new reference
base (B =Y = 4) and this is shown in the followiagle.

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 1004 100.2 100.0 99.6 99.8 100.2  100.4

It holds that, during the year Y = 4, the simplighanetic mean of the monthly indices is equal t0,18s
it was in the year Y = 0 for the previous referebase, so that

12 12
m=1 m=1

Finally, it should be noted that the rescaling does affect either the month-to-month index rate of

change or the 12-month index rate of change. Thelteeshown below confirm that the rescaling does
not produce any effect on the month-to-month arditt-month indices rate of change paths, other than
issues related to rounding (which can be avoideddsgaling indices presented with more decimal

places).

Reference base index comparison after re-scaling

Month-to-month index Twelve-month index
Month rate of change eI rate of change
Reference base Reference base Reference base Reference base
Y=0 Y=4 Y=0 Y=4

Jan 0.2 0.2 MayY =1 2.1 2.1
Feb -0.3 -0.3 MayyY =2 1.2 1.3
Mar 0.1 0.1 MayyY =3 1.5 1.5
Apr 0.4 0.4 MayyY =4 1.2 1.3
May 0.1 0.1

Jun 0.3 0.3 DecY =1 1.6 1.5
Jul -0.2 -0.2 DecY =1 1.9 1.9
Aug -0.2 -0.2 DecY =1 0.9 1
Sep -0.4 0.4 DecY =1 0.8 0.8
Oct 0.2 0.2

Nov 0.4 0.4

Dec 0.2 0.2
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The chained index rate of change decomposition

As already explained, PPI are constructed usingsied classification. Therefore the overall index i
always the result of the aggregation of compone@isain-linking firstly implies that indices are
compiled in terms of their calculation base; thenallow the time series comparison, indices are re
calculated and disseminated in terms of a referbase. However, the latter base is not additiveajor
problem in dealing with chained indices is the iiptetation of the decomposition of their rate o&be,

in other words, how to measure the contributioreath lower level aggregate k in determining the
overall index rate of change.

The method suggested by RilSe frovides an interesting way to approach this ettbjin the Annex,
following the work of Ribe, the decomposition ofeti2-month rate of change is examined and an
example provided.

In summary, such a decomposition consists of maastine additive contribution of each component to
the overall index rate of change. Using the 12-maate of change, its formula for the overall index

[9.12]

Pl
D v,y -1 - B _
B | y-1m
B
while for any k component (or lower level aggregaitecan be written as
9.13
[9.13] y.m
DY y-1_ B;k
B;k (y-1m
B;k

The core of the method is that by summing ovemkother words all the components) equations [9.13],
the result is not equal to [9.12]:

[9.14]

-1 y,y-1

pY Y™tz DY

2Dp.y B

Kk

However, a suitable representation in terms ofceslicompiled in the calculation base provides the
additive decomposition of the overall index ratecbinge. In other words, the summation over k ef th

components contributions is equal to the overalein12-month rate of change. In formulas, this rsean

that

[9.15]

Methods applied in practice

Calculation of elementary price indices

A survey of the 17 countries participating in thBIRask force indicated that the most widely used
methods for aggregating price relatives are theeigiited geometric mean and the weighted arithmetic
mean; a simple arithmetic mean was also used iresooontries while none of the countries use a
weighted geometric average.

(°) Ribe, M., Effects of subcomponents on chainedepiidices 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
Sl X
Fl X

SE X
UK X

TR X

Source: PPI task force

Calculation of higher level indices

The Laspeyres type index is the most widely usecthdta for calculating the PPI; in fact a survey of
participants in the PPI task force showed that litgher level indices are always calculated by the
Laspeyres type index formula with the exceptionPoland where a Paasche type index is compiled.
Differences in the PPI calculation procedures ddpam i) the lower index digit-level and its weights
source; ii) the higher indices digit-level and theeight source; iii) the frequency of the weighfglating
procedure; iv) and the kind of index, fixed baselmined.

Concerning the product indices, the most widelydussurce for weights is the Prodcom survey although
national accounts data are also used; some casiatise have weights presented using the CPA (source
unknown). The table below shows that the lower llendices are often calculated using a national
version of the Prodcom list, for example at a 90+digit level. The variable provided by the Progico
survey is the value of the production sold (for thmmestic 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
Ccz 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
Sl 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 lendices is to provide activity based aggregatebet
4-digit level and higher. From this level upwarte tveights normally concern the value of turnovent
structural business statistics (SBS) or from naticatcounts, and in some cases Prodcom data is also
used at these higher levels.

Higher level indices and source of weights (PPl on the domestic market)

DL WS
BG 3 SBS
Ccz 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
S 4 SBS
Fl 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 updatingptasnand weights. When dealing with the frequency
of updating the selection of reporting units thismcerns a major exercise to select a new sammeg th
may be an additional, continuous maintenance ofish@f reporting units (for example to take acabu

of units merging or dying). Two types of indiceg arsed, namely fixed base and chained — concerning
country practices neither dominates. As can be Hsem is a direct relation between the frequerfcy o
updating the weights and the use of chaining. #inglar manner there is a close relation between th
frequency of updating the selection of reportingsuand the weights/chaining.
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Frequency of updating selections and weights (in years); use of chaining or fixed base
indices

Frequency of updating selection:
Products Re porting units Weights Fixed base Chained
BG 5 5 5
Ccz
DK
DE
ES
FR
IT
LT
HU
NL
AT
PL
Sl
Fl
SE
UK
TR

XX X | X |X X

Rl R0k |Rr|RO R Rk |a|o|la|o|k

Rrlor ok Rk lOR|R|R|0lo|la|o|k

Rrlo|r ok |lak ok kR |alola|joja
<

Source: PPI task force

Conclusions

There are different methods for updating the eldmefproducts/weights, reporting units and
representative products) of a PPI. Even in a fixase index, reporting units are currently substttitnd
the set of representative products is continuomsyntained. Furthermore, weights may also be update
with a higher frequency compared with that of thleasing operations.

Chain-linking requires more work to update the ledsK products and its weights system, as welhas t
set of representative products. In some ways ithEmconsidered that the quality of chained indises
higher than fixed base indices because samplesnare representative as they are more frequently
updated. On the other hand, chain-linking is moyseasive.

At present, most statistical offices still comptitee PPI as fixed base indices. The situation isstadtc as
some countries already produce chain indices wbileers are preparing the introduction of these
practices: the trend suggests that chaining teckesiqre at least a good practice for compiling?he
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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 theraggtion of k components, its calculation base fdam
is

Al
Mam i
y,0 K y,0;k y,0;k
In [A.1] W is the weight of the component k, so that ; the superscript (y, m)

Y0k %W%kal
indicates the current time (year, month), while gubscript (y, 0) shows the calculation base: {y, O
stands for the month 0 in the yeary.

As seen, the 12-month rate of change of the ovardéx and for any of its components can be written
respectively as

[A.2]
yoy-1_ 1§
D2’ =—2_ -
B Iy—1,m
B
[A.3] o
Dy,y—1: Bk
B; k Iy—1,m
B; k

The above formulas concern the reference baseoudth the corresponding formulas for the calculation
base have no meaning in themselves, their defin@ims to allow the decomposition of the index &te
change. Therefore, by construction, the 12-montlexnrate of change for the overall index and any
components should be the following:

ym _y- y.m _
Dy-1m ,y—1n1'y—10 100
y-10
[A5] 'y_léi
y,m _ y-10k 'y,m B
Py-imk T y-1m 'y-1ok 1
y-10;k
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In other words, a suitable representation in teofriadices compiled in the calculation base prositte
additive decomposition of the overall index ratecbénge. In fact, while the sum over k in formuia3]
does not give the same value as in formula [A.2]using the calculation base indices it is posdiblget
an additive decomposition of the 12-month inder &tchange. This concept, in formula, can be emitt
as
[A.6] yim y,m

Cy-im = %Cy—Lm;k

where the additive components are shown by C.dratiove formula,

[A.7] ly_lcl)z
y,m _ y-1 ym _
Cy—lm;k - Wy,O;k * y=1m X(Iy,O;k )
y—-10

Wy, 10
L Y~10k x(|y‘l12 y=1m j

 y-1m y-10k = y-10k
y-10
_~ym y,m
=Cyamk@* Yl k@

The equation [A.7] helps to separate two effectsh@n12- month index rate of change, those dubeo t
current year and those to the previous one. In ditarfA.8] the first element shows the current yetiect
and the second one indicates the contributiongarttiex rate of change inherited from the past:

[A.8]
| y-112
y,m = _y-10 (y,m _ j
Cy-lm;k Wyok Iy—J,m>< Iy,O;k 100} +
y—10

current year effect

4 Yy-10k X(I y-112 _ y-1im j

y=1m y=10k y-1Gk
y-10
previous year effect

_cym y,m
=Cy-1mk@* Cyiimk®)
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Worked example

The example presents an overall index (Z) made fufpur components (or lower level aggregates),
labelled A to D. In the first table below are thelices 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 1345 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 agl{in the calculation base) re-start once a y&arfor
the indices for year y — shown in the table belothie-column of December (y-1) shows indices that ar
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 timeet ‘zero’ (the reference base), so that the catmon
base and the reference base for the year y-1 asd by construction. Using y-1 as the reference e
calculation base indices for the year y (in thdgaove) can be transformed to be presented witlay
the reference base as shown in the next tableafpcomponent k, the reference base is constrigted
multiplying each calculation base index with thekihg coefficient (also shown in the table beloWis

is given for year y by dividing the calculation basdex (December y-1) by 100. For instance, fer®
and m = March, the reference base index in yeamyien by

y!3 — y!3 y_lo . _ —
IB;C = Iy—lO;C x(l y-10.C° 100) = 965% 1103=1064

Reference base indices

y
Weights link 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 1101 109.8 109.7 109.4 109.2 109.0
C 0.3 1.1 1084 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-nthnindex rate of change is calculated for the
components A to D and for the total Z. These resailé shown in the table below. For instance:

i) the result for the component k = D in June (tines words m = 6) derives from the following eqaati

6
1)
y,y-1_ 'B;D _[121.3 J 3
D =———-1=|—""—-1|x100 = -17.3
B;D | g_Dl’G 146 .6
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i) the result for total Z in April (in other words=4) is

1_ | y- 108 .9
DY Y™ t=_B __1-[=°2 _1|x100=-47

B y-14 114 3

I
B
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
[ 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 decompositionlbammnalysed. In the table below, the decomposition
the component indices is calculated by applyingftmenula [A.8] and the overall index rate of change
using the formula [A.4]. For example, taking thenpmnent k=A in February (m=2):

| y-112
y.2 y-10 y.2
“y-12A7 VoA y-12 x('y,o;A L
y=10
W
. _Y~10A X(I y-112 _ y-12 )
Ty-12 TUy-10A y-10A
y-10
= 0.306258x 11}.0 x 998 - 100 + 2304348, 1577 - 1069) x 100= 0.1552
Similarly, the total Z in May (m=5) is equal to
Y- 112
y5 _ y-10  y5 1110 _
D =2 == -100 = === x 982 -100= -59517
y=15 y-15 'y-10 1159
y-10

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 decasitipm) can be aggregated using the formula [A.6].
If this is done for example for March in year y tia¢e of change for the total index (Z) is confidne

Y3 _.v.3
Cy-13 7 2Cyo13k
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:Cy’3

y-13 A +c)?

y,3
ve y-13,D

y,3
*e y-13C

y-13 B

= 0.0236 + 0.2620 — 1.5957 - 3.0307 = - 4.3977

A further feature of this approach is the row-deposition of the index rate of change whereby this i
separated into two (additive) parts, one measunmg much of the index rate of change is due to the
current yeard) and the other measuring how much is inheritethftibe previous one (). The results are
shown in the following table. For example, using tomponent B, in February (m=2) of year y the
contribution can be decomposed as follows.

Mive
y2 y=10 (v2 _
Cy-1me Y08 y-12 "('y,o,B 100)
y-10
w
N y—lQB>{)y—u2 _y-12 j
y-12 "\'y-10B  'y-10B
y-10
_cY:2 y,2
CyimB@ * Yl m(d)
= 0165758 T2 (9a7-109 + 20147, (1901 - 1079)

~ -~

= - 00488+ 03146 = 0.265¢

12-month index rate of change (row) decomposition

Jan

Feb

Mar

Apr

May

Jun

o

R

o

B

o

o

R

o

o

-0.0303

0.2710

-0.0601

0.2153]

-0.0298

0.0534

-0.0892

0.0000

-0.1173

0.0263

-0.1740

-0.1818

0.0000

0.3601

-0.0488

0.3146)

-0.0646

0.3266

-0.0966

0.2830

-0.1270

0.2652

-0.1570

0.1794

-0.5868

-0.0631

-0.8569

-0.3446

-1.1912

-0.4044

-1.2549

-0.6200

-1.2710

-0.7338

-0.0707

-1.7748

-0.1579

-2.0480

-0.5400

-2.4907

-0.4340

-2.5920

-0.2054

-3.7801

NOO T >

-0.6919

-1.1576

-1.1777

-1.8568

-1.8516

-2.5461

-1.8451

-2.8871

-1.7239

-4.2278

-1.2569

0.3724

-1.2312

-1.0582
-4.2744
-5.2901
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Revisions

Chapter 9 Revisions

Introduction

The PPI is one of the STS indicators which is led&tcted by revisions. The 2011 Report from the
Commission to the European Parliament and the Gbococerning Short-Term Statistics has a special
section dedicated to the revision of the STS indisa The average absolute revision for the domesti
PPI for the EU as a whole was 0.1 % for data cogettie period from June 2007 to December 2010.

A study carried out in 2006/2007 (the PEEIs in ®esummary for the domestic producer price index)
found that 12 Member States do not revise theireftdim PPl at all and half of the 14 Member States t
do revise this index do so only once.

Recommendations

The members of the short-term statistics workirgugragreed on a series of recommendations relgting
short-term statistics. The last review of thes@nmemendations was made at the working group meeting
in December 2008. Among other aspects, these reemahations concern a common information policy
on STS data revisions. Concerning revisions thesernmendations could be summarised as follows:

= the PPIs can be revised;

= in case of important revisions, Eurostat must iermed 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

EU-27
EA-17

European Union
European Union of 27 Member States

Euro area of 17 countries

Member States (in protocol order)

BE
BG
cz
DK
DE
EE
IE
EL
ES
FR
T
(%
LV
LT
LU
HU
MT
NL
AT
PL
PT
RO
SI
SK
FI
SE
UK

Belgium
Bulgaria
the Czech Republic
Denmark
Germany
Estonia
Ireland
Greece
Spain
France

Italy

Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
United Kingdom

Non-member countries (in alphabetical order)

HR
NO
CH
TR
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Croatia
Norway
Switzerland
Turkey
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Other abbreviations and acronyms

A/B/C
ABS
BGN
BPM
CD
CENEX
CN
CPA
CPC
CPI
CZ-CPA
DKK
DVD
EA
EC
EEC
FOB
GB
GDP
GHz
GP
HCSO
HDD
HICP
HS

ID
IMF
ISIC
ISTAT
IT
KAU
LTL
LVL
MB
MCR
MIG
MUICP
NACE

NIP
OECD
ONS
OPRODCOM
PEEI
PPI
PPS
ProdFra
R&D
RAM
SBS
SKK

Handbook on industrial producer price indices (PPI)

classification of pricing methods

anti-lock braking system

Bulgarian lev

IMF’s balance of payments and internationakstment position manual
compact disc

centres and networks of excellence

combined nomenclature

statistical classification of products by aityiv

central product classification

consumer price index

Czech Republic version of CPA

Danish krone

digital versatile disc

elementary aggregate

European Community

European Economic Community

free on board

gigabyte

gross domestic product

gigahertz

German product classification (Guterverzeichinidroduktionsstatistiken)
Hungarian Central Statistical Office

hard-disk drive

harmonised index of consumer prices

harmonised commodity description and codingesyst
Identification

International Monetary Fund

international standard industrial classifioatof all economic activities
Italian statistics office

information technology
kind of activity unit
Lithuanian litas
Latvian lats

megabyte

monthly chaining and resampling

main industrial grouping

monetary union index of consumer prices

statistical classification of economic actiedt in the European Community
(NACE stands for Nomenclature générale des aétivitonomiques
dans les Communautés européennes)

Slovenian nomenclature of industrial products
Organisation for economic cooperation and lbgveent
Office for National Statistics (United Kingdom)
Austrian version of the Prodcom list

principal European economic indicators

producer price index

probability proportional to size

French version of the Prodcom list

research and development

random access memory

structural business statistics

Slovak koruna

Abbreviations -

149



Abbreviations -

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 (KlassifikatioedWirtschaftszweige)

Symbols (used in tables)

~ approximately
: not available
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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 glds, 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; compulsorgigiosecurity
M: Education

N: Health and social work

O: Other community, social and personal servicivitiess

P: Activities of households

Q: Extra-territorial organisations and bodies

A full listing of the NACE Rev. 1.1 classificatioris accessible on the Eurostat website
(http://ec.europa.eu/eurostat/ramon/nomenclatungsi.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 [glyp

E: Water supply; sewerage, waste management aretliation activities
F: Construction

G: Wholesale and retail trade; repair of motor ekds 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 actigtie

N: Administrative and support service activities

O: Public administration and defence; compulsoiiadsecurity

P: Education

Q: Human health and social work activities

R: Arts, entertainment and recreation

S: Other service activities

T: Activities of households as employers; undiffér@ted goods- and services-producing activities of
households for own use

U: Activities of extraterritorial organisations abhddies

A full listing of the NACE Rev.2 classification isaccessible on the Eurostat website
(http://ec.europa.eu/eurostat/ramon/nomenclatungsi.cfm?TargetUrl=LST_NOM_DTL&StrNom=NA
CE_REV2&StrLanguageCode=EN).
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