PREFACE

The International Labour Office (ILO), the Interiwettal Monetary Fund (IMF), the
Organisation for Economic Co-operation and DevelephfOECD), the Statistical

Office of the European Communities (Eurostat),Winted Nations Economic
Commission for Europe (UNECE) and the World Baolgether with experts from a
number of national statistical offices and univiéesi have collaborated since 1998 on
developing this manual. The sponsoring organizatemdorse the principles and
recommendations contained in it as good practicstdistical agencies in compiling
their consumer price indices (CPIs). Because dftjpa and resource constraints,
however, some of the current recommendations magaonmediately attainable by all
statistical offices, and they should therefore sexs guidelines or targets for agencies as
they revise their CPIs and improve their CPI pragrees. There are not always clear-cut
solutions to specific conceptual and practical fois such as sample design, choice of
index formula, adjustment of prices for quality obas, and the treatment of new
products. Statistical offices must therefore reltioe underlying economic and statistical
principles laid out in this manual to arrive atgireal solutions.

The consumer priceindex

The CPIl is an index that measures the rate at wih&lprices of consumption goods and
services are changing from month to month (or fouarter to quarter). The prices are
collected from shops or other retail outlets. Tkaal method of calculation is to take an
average of the period-to-period price changesherdifferent products, using as weights
the average amounts that households spend on @i are official statistics that are
usually produced by national statistical officespistries of labour or central banks.
They are published as quickly as possible, typrcatiout ten days after the end of the
most recent month or quarter.

The manual is intended for the benefit of user€PIs, as well as for the statistical
agencies that compile the indices. It is desigoedbttwo things. First, it explains in
some detail the methods that are actually usedltulate a CPI. Second, it explains the
underlying economic and statistical theory on wtilel methods are based.

A CPI measures the rate of price inflation as erpeed and perceived by households in
their role as consumers. It is also widely used peoxy for a general index of inflation
for the economy as a whole, partly because ofréguency and timeliness with which it
is produced. It has become a key statistic for gsep of economic policy-making,
especially monetary policy. It is often specifiedegislation and in a wide variety of
private contracts as the appropriate measure lattiori for the purposes of adjusting
payments (such as wages, rents, interest and sedatity benefits) for the effects of
inflation. It can therefore have substantial andemianging financial implications for
governments and businesses, as well as for houtsehol

This manual provides guidelines for statisticalagfé or other agencies responsible for
constructing a CPI, bearing in mind that the resesiavailable for this purpose are



limited. Calculating a CPI cannot be reduced to a simplec$etiles or standard set of
procedures that can be mechanically followed ircattumstancesWhile there are
certain general principles that may be universaiglicable, the procedures followed in
practice, whether they concern the collection ocpssing of the prices or the methods
of aggregation, have to take account of partictil@umstances. These include the main
use of the index, the nature of the markets ardngripractices within the country, and
the resources available to the statistical off@tatistical offices have to make choices.
The manual explains the underlying economic antisstal concepts and principles
needed to enable statistical offices to make ttedices in efficient and cost-effective
ways and to be aware of the full implications daditichoices.

The manual draws upon the experience of many stalisffices throughout the world.
The procedures they use are not static, but cantimevolve and improve in response to
several factors. First, research continually refiaed strengthens the economic and
statistical theory underpinning CPIs. For examglearer insights have recently been
obtained on the relative strengths and weakneggsbs various formulae and methods
used to process the basic price data collecte@Rdpurposes. Second, recent advances
in information and communications technology hafecaéed CPI methods. Both of these
theoretical and data developments can impingeldhebktages in compiling a CPl. New
technology can affect the methods used to collecep and transmit them to the central
statistical office. It can also improve the protegsnd checking, including the methods
used to adjust prices for changes in the qualityefgoods and services covered. Finally,
improved formulae help in calculating more accueatd reliable higher-level indices,
including the overall CPI itself.

International standardsfor CPIls

Some international standards for economic stasistase evolved primarily in order to
enable internationally comparable statistics teadmpiled. However, individual

countries also stand to benefit from internatistahdards. The CPI standards described
in this manual draw upon the collective experieaice expertise accumulated in many
countries. All countries can benefit by having easgess to this experience and
expertise.

In many countries, CPIs were first compiled mainlprder to be able to adjust wages to
compensate for the loss of purchasing power caogéuflation. Consequently, the
responsibility for compiling CPIs was often entegsto ministries, or departments, of
labour. The International Conference of LabouriStiatans (ICLS), convened by the
Governing Body of the ILO, therefore provided tlaural forum in which to discuss CPI
methodology and develop guidelines.

The first international standards for CPIs werenutgated in 1925 by the Second ICLS.
The first set of standards referred to “cost ahly/ indices rather than CPIs. A
distinction is now drawn between two different tgpd index. A consumer price index
can be defined simply as measuring the changeeiodht of purchasing a given “basket”
of consumption goods and services, whereas a tbsing index is defined as



measuring the change in the cost of maintaininyengstandard of living, or level of
utility. For this reason, the Tenth ICLS in 196Zdied to adopt the more general term
“consumer price index”, which should be understtmdmbrace both concepts. There
need not be a conflict between the two. As expthingdhe manual, the best-practice
methods are likely to be very similar, whichevepaach is adopted.

The international standards have been revised thmes, in 1947, 1962 and 1987, in the
form of resolutions adopted by the ICLS. The 19&ndards on CPI were followed by a
manual on methodJ urvey, 1989), which provided guidance to coustoa the

practical application of the standards.

The background to the present revision

A few years after the publication of the 1989 IL@nmal, it became clear that a number
of outstanding and controversial methodologicabfgms needed further investigation
and analysis. An expert group was formed, congjsifrspecialists in price indices from
national statistical offices, international orgatians and universities from around the
world. It met for the first time in Ottawa in 199%hd became known as the “Ottawa
Group”, one of the city groups established by timgédl Nations Statistical Commission
to address selected problems in statistical metHodisng the course of seven meetings
of the Ottawa Group between 1994 and 2003, overd®€arch papers on the theory and
practice of price indices were presented and dssmliOne outcome was that it became
apparent that existing CPI methods could be impt@red strengthened in a number of
ways.

At the same time, the control of inflation had h@eoa high-priority policy objective in
most countries. Not only is the CPI widely usednasure and monitor inflation, but
inflation targets in many countries are set speaily in terms of a precise rate of change
in the CPI. The slowing down of inflation in mangrts of the world in the 1990s, as
compared with the 1970s and 1980s, far from redyiciterest in CPl methodology,
actually stimulated a demand for more accuratesigeeand reliable measures of
inflation. When the rate of inflation slows to or#yor 3 per cent per year, even a small
error or bias in the CPI becomes relatively sigaifit.

In order to be sure about the accuracy of CPlsegowents or research institutes in a
few countries commissioned special groups of esgerinvestigate and evaluate the
methods used. The methodology used to calculate W&3 subjected to public interest
and scrutiny unknown in the past. One conclusiachied was that existing methods
might lead to some upward bias. Many academic andrgment economists and other
users of CPIs became convinced of this, believiad insufficient allowance was being
made for improvements in the quality of many goaxld services. In fact, the extent and
sometimes even the direction of such bias are taineit will also, of course, vary
between different types of consumption goods andcs, and its total effect on the
overall CPI1 will vary between countries. Howevéi bias is potentially large. For this
reason, this manual addresses in some detaildhe &f adjusting prices for changes in
quality, drawing upon the most recent researchimdrea. There are other sources of



possible bias, such as that resulting from workiith an out-of-date and
unrepresentative basket of goods and services.nBgsalso result from the sampling
and price collection methods used. Several chageabwith these issues, with an
overall summary of possible errors and biases gwéThapter 11.

CPlIs are widely used for the index linking of sbbi@anefits such as pensions,
unemployment benefits and other government paymantkalso as escalators for
adjusting prices in long-term contracts. The curingeeffects of even a small bias could
be substantial over the long term and could hamsiderable financial consequences for
government budgets. Government agencies, espenialigtries of finance, have
therefore taken a renewed interest in CPIs, examithieir accuracy and reliability more
closely and carefully than in the past.

In response to the various developments outlinedglthe need to revise, update and
expand the 1989 ILO manual was gradually recograzetiaccepted during the late
1990s. A formal recommendation to revise the mawaal made at the joint
UNECE/ILO Meeting on Consumer Price Indices, hel&eneva at the end of 1997.
Responsibility for the revision was entrusted t tiain international organizations
interested in the measurement of inflation. Thiategyy was endorsed in 1998 by the
United Nations Statistical Commission, which algeegd to the conversion of the
Ottawa Group into a formahternational Working Group on Price Indices. The&enth
ICLS, meeting in 1998, also recommended that thetEenth ICLS resolution
concerning consumer price indices, adopted in 1983uld be revised. The preparation
of the draft revised resolution discussed at theeBeenth ICLS (24 November—3
December 2003) was carried out by the ILO Burea8tafistics in parallel with the
preparation of this revised manual. Every effod haen made to ensure that the two
documents are consistent and mutually supportive.

Some concer ns about current index methods

This new manual takes advantage of the wealthwfresearch on index number theory
and methods in the last decade to address the &frasicerns referred to above. It
recommends some new practices and its purpose gmply to codify existing
statistical agency practices. It is useful to higl a few of the main concerns that have
led to many topics being dealt with in some deptthe manual.

The traditional standard methodology underlyingmdal CPI is based on the concept of
a Laspeyres price index. A Laspeyres index meashesshange between two periods of
time in the total cost of purchasing a basket afdgoand services that is representative of
the first, or base, period. The base period baskebnsumer purchases is priced first at
base period prices and then repeatedly priceceagtribes of successive time periods.
This methodology has at least three practical adggms. It is easily explained to the
public; it can make repeated use of the same datamsumer purchases that date from

1 . . N .
The 2003 resolution concerning consumer price gxlis reproduced in Annex 3. It can also be foumthe ILO

Bureau of Statistics web site: http://www.ilo.orglic/english/bureau/stat



some past household survey or administrative squatieer than requiring new data each
month); and it need not be revised, assuming @sersatisfied with the Laspeyres
concept. Another notable advantage is that thedyasg is consistent in aggregation
down to the lowest level of aggregation. The indar be broken down into sub-
aggregates that are interrelated in a simple way.

Statistical agencies actually calculate their GBigmplementing the Laspeyres index in
its alternative form as a weighted average of theeoved price changes, or price
relatives, using the base period expenditure ste@gights. Unfortunately, although
the Laspeyres is a simple concept, it is diffitaltalculate a proper Laspeyres index in
practice. Consequently, statistical agencies bavesort to approximations:

It is generally impossible to obtain accurate exiieme shares for the base period at the
level of individual commodities, so statistical agees settle for getting base period
expenditure weights at the level of 100-1,000 pebduoups.

For each of the chosen product groups, agenciésctal sample of representative prices
from outlets rather than attempting to collect g\@ngle transaction price. They use
equally weighted (rather than expenditure-weightedgx formulae to aggregate these
elementary product prices into an elementary aggesigdex, which will in turn be used
as the price relative for each of the 100-1,00@pcogroups when calculating the
higher-level Laspeyres index. It is recognized that two-stage procedure is not entirely
consistent with the Laspeyres methodology (whicjuires weighting at each stage of
aggregation). However, for a number of theoretazal practical reasons, statistical
agencies judge the resulting elementary index palaives to be sufficiently accurate to
insert into the Laspeyres formula at the highegesiaf aggregation.

This methodology dates back to the work of Mitcl{#827) and Knibbs (1924), and
other pioneers who introduced it 80 or 90 years agd it is still used today.

Although most statistical agencies have traditiynased the Laspeyres index as their
target index both economic and index number theory suggeststitae other types of
indices may be more appropriate target indioe@mm at: namely, the Fisher, Walsh or
Tornqvist—Theil indices. As is well known, the Lagpes index has an upward bias
compared with these target indices. Of coursegtherget indices may not be achievable
by a statistical agency, but it is necessary telsme sort of theoretical target to aim at.
Having a target concept is also necessary sotthahtex that is actually produced by a
statistical agency can be evaluated to see howe dl@®mes to the theoretical ideal. In
the theoretical chapters of the manual, four mppr@aches to index number theory are
described:

(1) fixed basket approaches and symmetric averaigiesed baskets;

(2) the stochastic (statistical estimator) apprdadndex number theory;
(3) test (axiomatic) approaches; and

(4) the economic approach.



Approaches (3) and (4) will be familiar to manygerstatisticians and expert users, but
perhaps a few words about approaches (1) and€2h arder.

The Laspeyres index is an example of a basket intiex concern from a theoretical
point of view is that there is an equally valideattative for the two periods being
compared: the Paasche index, which uses the bafsgeaintities from the current period.
If there are two equally valid estimators for tlaen® concept, then statistical theory
suggests taking an average of the two. Howevere tisemore than one kind of average
and the question of which average to take is maatr The manual proposes that the
“best” average is the geometric average of the éags and Paasche indices (the Fisher
ideal). Alternatively, the “best” basket is one wbajuantities are geometric averages of
the quantities in both periods (the Walsh indexdnfrthe statistical estimation
perspective, the “best” index number is a geomatrgrage of the price relatives that
uses the (arithmetic) average expenditure shamedrperiods as weights (the Térnqvist—
Theil index).

One additional result from index number theory $tidse mentioned here: the problem
of defining the price and quantity of a productttsfaould be used for each period in the
index number formula. The problem is that the saroeluct may be sold at a number of
different prices. So the question arises, whatpnould be most representative of the
sales of this product for the period? The answ#rasinit value,since this price
multiplied by the total quantity sold during theripel equals the value of sales. Of
course, the manual doaet endorse taking unit values ovegterogeneouproducts; unit
values should only be calculated fdentical products.

Six main area®f concernwith the standard methodology are listed beloweylare not
ranked in order of importance, and all are considéo be important:

1. At the final stage of aggregation, a conventi@fal isnot a true Laspeyres index
since the expenditure weights pertain to a referdrasey/earthat is different from the
basemonth(or quarter) for prices. Thus, the expenditureghts are annual whereas the
prices are collected monthly. To be a true Laspeiyréex, the period that provides the
expenditure weights musbincidewith the reference period for the prices. In féug
index actually calculated by many statistical agesat the last stage of aggregation has
a weight reference period that precedes the base period. Indices of this type are
likely to have some upward bias compared to altaspeyres index, especially if the
expenditure weights are price-updated from the taigference period to the Laspeyres
base period. It follows that they must have dedinipward biases compared to theoretical
target indices such as the Fisher, Walsh or TostgVheil indices.

2. At the early stages of aggregation, unweightedtages of prices or price relatives are
used. Until recently, when scanner data from ed@atrpoints of sale became more
readily available, it was thought that the bia$ed tight result from the use of
unweighted indices were not particularly significdfiowever, recent evidence suggests
that there is potential for significant upward bédower levels of aggregation compared
to results that are generated by the preferre@tamgices mentioned above.



3. The third major concern with standard CPI metthagly is that, although statistical
agencies generally recognize that there is a pmoklgh the treatment of quality change
and new goods, it is difficult to work out a coh@renethodology for these problems in
the context of a Laspeyres index that uses a Be¢df quantities. The most widely
received good practice in quality adjusting pricgices is “hedonic regression”, which
characterizes the price of a product at any giiree s a function of its physical and
economic characteristics as compared with subssituih fact, there is a considerable
amount of controversy on how to integrate hedoagression methodology into the
CPI's theoretical framework. Both the theoreticadl &he more practically oriented
chapters in the manual devote a lot of attentiaimése methodological issues. The
problems created by the disappearance of old,ledgpearance of new, products are
now much more severe than they were when the imaditCPI methodology was
developed some 80 years ago (when the problem wasynignored). For many
categories of products, such as models of consduorables, those priced at the
beginning of the year are simply no longer avaddty the end of the yeé@ample
attrition creates tremendous methodological problems. Aetdevels of aggregation, it
becomes necessary (at least in many product gréopse chained indices rather than
fixed base indices. Certain unweighted indicedial®e to have substantial bias when
chained.

A fourth major area of concern is related to thstfithat is, théreatment of seasonal
commoditiesThe use of annual quantities or annual experelghares is justified to a
certain extent if one is interested in the longer4rend of price changes. However, some
users, such as central banks, focus on short-taomth-to-month changes, in which case
the use of annual weights can lead to misleadigigeds. Monthly price changes for
products that are out of season (i.e., the seasarghts for the product class are small
for those months) can be greatly magnified by e af annual weights. The problem is
worse when the products are not available at @léatin months of the year. There are
solutions to these seasonality problems, but thay mot appeal to many CPI compilers
and users since they involve the constructiotwofindices: one for the short-term
measurement of price changes and another (moreagegrionger-term index that is
adjusted for seasonal influences.

5. A fifth concern with standard CPI methodologyhat, in common with most
economic statistics, services have been compahatieglected in CPIs, notwithstanding
the fact that they have become extremely imporiatypical CPI will collect many

more goods prices than services prices and wik magny more product groups for
goods rather than services. Traditionally, therer@ been much focus on the problems
involved in measuring price and quantity changeséovices, even though they raise
serious conceptual and practical problems. Somepbes of difficult-to-measure
services are: insurance, gambling, financial sesjiadvertising, telecommunications,
entertainment and housing services. In many casasstical agencies simply do not
have the resources or methodologies at their digposieal adequately with these
difficult measurement problems.



6. A final concern with existing CPI methodologythst it tends not to recognize that
more than one CPI may be required to meet the rifetiferent users. For example,
some users may require information on the montimoéoth movement of prices in a
timely fashion. This requires a basket index witbdetermined (even though possibly
inappropriate and out-of-date) weights that aréaimtty available. However, other users
may be more interested in a more accurate or reptas/e measure of price change and
may be willing to sacrifice timeliness for incredsscuracy. For this reason, the United
States Bureau of Labor Statistics provides, ortragpective basis, a superlative index
that uses both current and base period weightrirdtion in a symmetrical way. This is
an entirely reasonable development, recognizingdifi@rent users have different needs.
A second example where more than one index migbbb®iled relates to owner-
occupied housing. Good cases have been made éar different treatments: the
acquisitions approach, the rental equivalence ambrand the user cost approach.
However, these three approaches may give quiterdiif numerical results in the short
run. A statistical agency has to opt for one apghnpaut since all three command
support, indices using the other two approachekidmimade available as analytical
series for interested users. A third example ofr@meore than one index would be useful
occurs when, because of seasonal commodities, dhéhAn-month index may not be
based on the same set of products as one that cesrtba month with the same month a
year earlier.

The above kinds of concern are addressed in thisiataFrank discussions of these
matters should stimulate the interest of profesdienonomists and statisticians in
universities, government departments, central hard so on, to address these
measurement problems and to provide new solutlwatscan be used by statistical
agencies. Public awareness of these areas shsolthi@ighten awareness of the need for
additional resources to be allocated to statisagaincies so that economic measurement
will be improved.

The Harmonized | ndices of Consumer Prices

Within the European Union (EU), the convergencefthtion in Member States was an
important prerequisite for the formation of a mamgtunion in 1999. This required a
precisely defined measure of inflation and an afjreethodology to ensure that the
different countries’ price indices are comparaBleletailed and systematic review of all
aspects of the compilation of CPIs was therefoewaken during the 1990s by all the
national statistical offices of the EU Member Sgatecollaboration with Eurostahe
Statistical Office of the EU. This work culminatedthe elaboration of a new EU
standard for the 29 Member and candidate Statededrto the development of the EU’s
Harmonized Indices of Consumer Prices (HICPs). irsary of HICP methodology is
given in Annex 1 to this manual.

Work on the HICPs proceeded in parallel with tHathe Intersecretariat Working Group
on Price Statistics (IWGPS), many of whose expads participated both in work on the
HICPs and in the present revision of this manuthdugh the methodology elaborated
here has much in common with that adopted for tl&R4, there are also differences.



The HICPs were developed for a very specific puepasereas the methodology
developed in this manual is intended to be flexibialti-purpose and applicable to all
countries, whatever their economic circumstancedearel of development. The manual
also provides considerably more detail, informatexplanation and rationalization of
CPI methodology and the associated economic atidtstal theory than is to be found in
the HICP standards.

The organization of therevision

The six international organizations listed at tlegihning of this preface, concerned with
both the measurement of inflation and policies glesil to control it, have collaborated
on the revision of this manual. They have provided] continue to provide, technical
assistance on CPlIs to countries at all levels eéldgpment, including those in transition
from planned to market economies. They joined ®foe the revision of this manual,
establishing the IWGPS for the purpose. The rolhefiWGPS was to organize and
manage the process rather than act as an expag.gro

The responsibilities of the IWGPS were to:

* appoint the various experts on price indices whti@pated in the revision
process, either as members of the Technical Exgredp (TEG/CPI), providing
substantive advice on the content of the manuasa@uthors;

» provide the financial and other resources needed,;

» arrange meetings of tHeEG/CPI, prepare the agendas and write the repbtte
meetings; and

» arrange for the publication and dissemination efrtitanual.

Members of the IWGPS were also members of the TPG/Cis important to note that
the experts participating in the TEG/CPI were iaditn their personal capacity as experts
and not as representatives, or delegates, of tienahstatistical offices or other agencies
in which they might be employed. Participants wedske to give their expert opinions
without in any way committing the offices from whithey came.

The revision of the manual took five years, andlagd multiple activities:

» the development of the manual outline and the renemt of experts to draft the
various chapters;

» the review of the draft chapters by the membets@®fTEG/CPI, the IWGPS and
other experts;

» the posting of the draft chapters on a special sitebfor comment by interested
individuals and organizations;

» discussions by a small group of experts from gtedilsagencies and universities
on the finalization of all the chapters;

» final copy-editing of the whole manual.

Linkswith the Producer price index manual

One of the first decisions of the IWGPS was thaéwa international manual on producer
price indices (PPIs) should be produced simultasigawith this manual. Whereas there



have been international standards for CPIs for @@eyears, the first international
manual on producer price indices was not producgitl 1079 (United Nations, 1979).
Despite the importance of PPIs for measuring aradyaimg inflation, the methods used
to compile them have been comparatively negleetedoth national and international
levels.

A newProducer price index manudlLO, IMF, OECD, Eurostat, UNECE and the
World Bank, forthcoming) has therefore been devedband written in parallel with this
manual. The IWGPS established a second TechnigarESroup on PPIs whose
membership overlapped with that of the TechnicgldtxGroup on CPIs. The two
groups worked in close liaison with each other. frfeghodologies of PPIs and CPIs
have much in common. Both are based on essenti@lgame underlying economic and
statistical theory, except that the CPI draws @ndtonomic theory of consumer
behaviour whereas the PPI draws on the economacytied production. However, the
two economic theories are isomorphic and leadecstme kinds of conclusions with
regard to index number compilation. The two manbalge similar contents and are fully
consistent with each other conceptually, sharingroon text when appropriate.

Most members of the Technical Expert Groups on @RiEPPIs also participated as
active members of the Ottawa Group. The two manuate able to draw upon the
contents and conclusions of all the numerous pgpesented at meetings of the Group.
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Bohdan Schultz* Statistics Canada

Mick Silver Cardiff University, United Kingdom
Kimberly Zieschang IMF

The UNECE (Jan Karlsson, Lidia Bratanova*, MiodRegsut*, Tihomira Dimova*) and
the ILO (Valentina Stoevska) jointly acted as tleer8tariat of the TEG/CPI.

The TEG/CPI met seven times: 11-12 February 19@9é@a), 2 November 1999
(Geneva), 5-6 February 2001 (Washington, DC), 292 2001 (Geneva), 31 October
2001 (Geneva), 19-21 March 2002 (London) and 18dtbber 2002 (London).

The IWGPS met formally four times: 24 September8.@aris), 11 February 1999
(Geneva), 2 November 1999 (Geneva), 21-22 MarcR p08ndon) and 5 December
2003 (Geneva). A number of informal meetings wése held.

The ILO was the Secretariat of the Group and Av&stier Young the chairperson of the
IWGPS. During the revision of the manual, the CRhoml editor (Peter Hill), the TEG-



CPI chairperson (David Fenwick), the PPl manuaioedind the TEG/PPI chairperson
(Paul Armknecht) participated in the meetings ef WGPS.

The final publication of the English version ofg¢lmanual was coordinated, with the
involvement of the IWGPS member organizations, yevitina Stoevska of the ILO
Bureau of Statistics. The ILO Bureau of Publicasigmovided extensive editorial and
support services for the production process. Wellshalso like to thank Angela Haden
and Barbara Campanini for their thorough copy-aditf the final draft.

* These members served for only part of the period.



