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l. INTRODUCTION

1. One of the many chalenges encountered when congtructing price indicesis maintaining
representative (or current) price samples. Asthe economy is congtantly in flux, afixed sample becomes
out-of-date and thus does not accuratdly reflect the latest buying habits of the population. The quality of
the sample aso deteriorates as the number of price observations decreases when products disappear
from the market. In this paper, we present aternative approaches that are available to index makersin
order to maintain the sample of prices as relevant and representative as possible. Because the
gructures of many countries CPIs differ, the paper will begin by presenting some of the various aspects
of sample design and maintenance.

* Prepared by Ms. Marie Allard-Saulnier and Robin Lowe, Senior advisors on Price Indices, Statistics
Canada.
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2. There are a least four levels of detall for which decisons on sample design can be made. Often,
the sampling approach and dirategy are different for each of them. There may dso be differencesin
what index makers are aming to accomplish, which is aso examined according to the different levels of
detail. The paper describesthe options that are available at the different levels of detail and considers
how the development of new goods, in ther different forms, can be reflected in the samples.

3. The scope of the paper islimited to that part of the index that is based on direct surveying of a
fixed sample of prices. Asitisfocused on practica issues, the paper touches only occasionaly on
conceptud issues. It does not, except by alusion when describing the structure of the sample, address
questions of origina sample design.

. THE ORGANISATION OF SAMPLES
Defining the scope of samples - Basic classes and sub-classes

4, Mog datistica agencies organise the congruction of their CPI inasmilar way. Consumer
expenditure that falls within the scope of the CPI is organised according to a classification of products.
Let uscal the primary dement in this dassification a“basic class’®. Basic classes have been defined
based on consderations like andyticd vaue, satidtica reliability, economic importance and continuity.
This corresponds to the lowest level of detall for which the weights are fixed for a pre-determined
number of years (we is aso cdled the fixed basket). Indices are often made available to the public
down to the level of basic classes.

5. The degree of heterogeneity in price movements varies widely between basic classes. Given
that basic classes were not designed explicitly to group products according to Smilarity of price
movements, it may be desirable in certain cases to Stratify commodity groups below the basic class leve
where price movements are presumed to be heterogeneous.

6. Stratification must am to cregte groupings, or “sub-classes’, where it is believed that medium-
term price change will be as homogeneous as possible, while being as heterogeneous as possible
between dtrata.

7. Snceindividud price movementsin the atistica universe are not known a priori, eements must
be grouped together according to characteristics which are believed to be corrdated with price
movements. For example, sub-classes are often composed of substitute products, or products made
with amilar inputs. However, it is much harder to speculate on what factors may be determinants of
price movements than on what factors may be determinants of the level of prices. Cresting sub-classes
requires information on market shares, changesin input prices, key product characteristics, market
segmentation and so forth. Conclusions can aso be drawn based on similar transactions and product
price movements. The number of Strata gppropriate for each basic class must be determined in view of
thisinformation.

8. Aswith basic classes, sub-classes used as strata are mutudly exclusive and exhaudtive and
make up asgnificant share of total expenditures associated with thisbasic class. Asin defining basic
classes, most digtinctions will be between products. However, distinctions may be made between
different markets, if it is expected that, say, people over a certain age pay differently for the same
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products, or if they buy different products. Along the samelines, if there isinformation on market
shares of broad categories of outlets that make up the universe of outlets (i.e. chain stores versus
independents) and a belief that price movements may differ systematically across outlet types, then the
index maker may create Strata to reflect these categories.

0. In al these cases, it should be possible to make an estimate of the relative importance of the
different sub-groups, thus adding other dimensions to the index aggregation process. In other words,
micro-indices for each sub-class, whether defined on product, outlet type or another Stratification
variable, will be combined into one index using weights assigned to each stratum according to its
importance in vaue in the same manner as basic dassindices and more aggregate indices are weighted
together to obtain the dl-items index.

10. For most CPIs, the weights at the basic class level are derived from a unified survey of
household expenditures. The weights to combine indices for sub-classes are in some cases also
available from the same survey of household expenditures or may be derived from other sources, such
as saes estimates or miscdlaneous market information, or they may have to be the index designer’s best
guess.

11.  Although there are many exceptions, the number of basic classesin a CPl will typicaly range
between 100 to 200, while the number of sub-classes will fall between 500 and 800.

Designing samples: representative and sampled products

Representative products and outlets:

12. For each sub-class, or basic classif no further stratification has taken place, amore or less
independent sample is designed. When designing a sample for aproduct class or sub-class, the index
maker usually defines one or more “representative products’. This represents the first sage of the
sample sdlection. In most cases, representative products selected are avery smal sub-set of possible
productsin the class. The definition of representative products directs price collectors to a restricted
range of products for which prices are observed but attempts to ensure that the price movement of what
is selected is representative of the product class or sub-class as awhole.

13.  Atthefirg sage of sample sdection in the outlet dimension, in the same way as representetive
products are defined to direct the price collectors to an appropriate set of products to price, the index
maker also usudly defines “representative outlets’ to direct price collectors to the gppropriate outlets.
In the same way, it is not operationdly possible to collect prices from al outlets, so the type of outlet is
restricted to one or more that represents the market. Stratification by outlet type, whether explicit or
implicit is not widespread and in many cases, only one outlet type will be represented.

14, Sdlection of the representative outlets directly depends on the choice of representative products
as collectors must be able to find the representative products in the selected outlets. In some cases,
there is a one-to-one relationship between the outlet and the product, for example, in the case of car
dederships, making the distinction between outlet selection and product selection immaterid.
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15. Wherethereis no one-to-one relationship between product and outlet, the specific outlets
chosen in the sample will usudly be determined by the managers of the collection gtaff, taking into
consideration workload distribution and transportation costs.

16.  Whether the sdlection of outlets is determined by the sdlection of the representative products or
not, the outlet sample must be determined at this stage to enable the collection process to continue with
the pricing of the actua sampled products.

Sampled products

17.  Having defined representative products with specifications listing their technical characteridtics,
and having sdected a sample of outlets where such products can be found, the final stage of sampling
then takes place. Price collectors are required to select “varieties’ of products or, using Raph
Turvey'sterminology, “sampled products” and observe ther prices over time. Therewill usualy be
ingructions and guidelines describing the basis of the selection of sampled products beyond the
requirement that they satisfy the specification of the representative product. Usualy thiswill include
ingructions that they must be important sdllersin the market; often there will be an implied or explicit
ingruction that they should be mainstream products, so that they will probably remain on the market for
awhile. A set of guiddinesisadso provided for choosing a replacement product in cases when the
previous sampled product is temporarily unavailable or disgppears from the market.

18.  Thedistinction between a representative product and a sampled product can be rather subtle.
It will depend on the gpproach adopted in the centra specification for the representative product is.
The specification for the representative product may be very generd or tightly defined, thus limiting
product selection optionsin retail outlets to various degrees. Selection may be fairly centraised, with
Specifications providing relatively grict collection criteria, leaving interviewers little choice on the prices
to be recorded. Sdlection can aso be more decentralised, with specifications providing far more
generd criteria, giving more latitude for interviewers to determine the most representative product
vaidiesin thefidd.

1. OBJECTIVE OF SAMPLE MAINTENANCE

19.  Thecdculation of afixed-basket priceindex callsfor monitoring price change of afixed basket
of commodities in aworld where consumption patterns change more and less rgpidly and commaodities
flow in and out of the market. Astime goes by, the weights used to aggregate the goods and servicesin
a CPl become increasingly irrdlevant to the population’s current redlity, hence the policy in most
datistical agenciesto update the reference basket on aregular basis.

20.  The period between expenditure weight updates varies widely among countries. Of the 48
countries who have posted information on the IMF web-site® the most common period for updating the
basket is every five years (16 countries). The next most common period is annua (10 countries). The
other 22 have different periodicities or did not say, but half of them have updated their basket in the last
fiveyears.
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21.  Aswiththefixed basket, the sample cannot remain fixed and relevant a the sametime. If no
sample maintenance takes place, the product sample becomes progressively less representative is three
ways.

2) sampled products would disgppear causing sample attrition

3) sampled products may become less representative over time dthough they still can be found

4) new products would appear on the market which may not be well represented by the products
inthe sample

22.  Although CPIs are described as reflecting the change in prices based on the pattern of
expenditures on goods and services for a certain year, which is updated with a certain frequency, very
little is said about the representativity of samples and weights below the level of detail of the “fixed
basket”. Isit reasonable to assume that the surveys that produce the individua goods and service
indices are reviewed with &t least the same frequency as the basket update? For example, if one of the
goodsis“bread”, which has aweight that is updated every five years (at the same time as the family
expenditure update), should one expect that the survey that produces the bread index be reviewed at
least every five years?

23.  Thiswould seem to be the minimum expectation of the sample —that it be maintained for the
period between basket updates. For countries that update their basket every year this may seem a
farly sraightforward exercise, though there are some commodities for which even tweve monthsistoo
long atime period in order for the same varieties to be observed. The samples for computers and
fashion-based clothing, for example, are likely to have to be overhauled within twelve months. For
countries updating approximately every five years, theissue is more complicated. Practicdly, the
chdlenge of continuing to represent price change for products bought up to five years ago gets
progressively more daunting. It raises the question of whether the objective isto maintain the old
sample aswedll as possible, or whether the objective is to ensure that the sample, at the detailed levd,
reflects more current patterns of expenditure.

24, If theam isto maintain a sample which is unbiased with respect to the reference period
expenditures, then the only relevant loss of representativity as time goes by is due to sample attrition
through product disappearance. The loss of representativity due to changes in consumption and the
gppearance of new goods are irrdevant if the am isto keep a fixed sample representative of the
reference period. In this context, sample maintenance trandates into an effort to keep the fixed sample
“dive’.

25. If the objective isto keep the sample as representative as possible of the current transactions on
the market, then the issue of maintenance becomes more complex. The lines between maintenance and

re-sampling become blurred as new patterns of consumption and the appearance of new goods need to
be reflected in the sample.

26.  Atthedetaled level of sampled products, changesin the consumption patterns and availability
on the market can be very pronounced. The sample will become antiquated long before the basket of
goods and services defined a a more aggregate level which is subject to much dower changein
patterns. That isthe reason why, even within the framework of the fixed-basket concept, price
datisticians should attempt to keep weights and samples below the basic class as representative of
current spending patterns as possible. This notion is reflected in the very tools that the Canadian
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Consumer Prices Program has endowed itsdf with: the purpose of the monthly linking of price rdlatives
cdculated from what are caled “matched samples’» isto dlow changes in the sample (subgtitutions,
new outlets, deleted outlets or items) to be made as easily as possible and at any time. It should be
noted that this feature was not designed just to keep the sample “dive’ but to keep it representative of
current spending patterns.

27.  Whether the am isto produce a cost of living or afixed basket index, the infrequency of
updating the basket is more a practica congraint than the preferred ideal. So an index maker might
decide that as changes at the most detailed level force some reaction, it might be better to try to reflect
the current market than try to continue to represent that of up to five yearsago. In fact we seethat at
the most detailed level forced replacements of sampled products usudly do reflect current markets. By
extension, if maintenance at the most detailed leve reflects the latest market conditions, the choice of
representative products, and the gtratification within the structure of the basic class should aso reflect
current market conditions as far as possible. The frequency of their review and revison is dso amatter
of practica condraint.

28. Index makers should therefore balance the ided of frequent updating againgt practica
congraints and develop aplan to syseméticaly review al samples and weights at the different levels of
detail. Of course, not al commodities need to be reviewed with the same frequency. Product
developments and market conditions change more rapidly for some commodities than for others and this
should be taken into account.

29.  Asaguidefor planning updates to the strata weights, one should consider the impact on the
tota index of corrections a different levels of detail. As an gpproximation, the error in the index isthe
product of the error in the weights of two products and the difference in their price indices. So one
needs to trade off the importance of higher level groups, whose indices may not diverge very much, but
whose large weights are vulnerable to error, against more detailed commodities, whose weights may not
be so large, but whose products might exhibit widdly diverse price behaviour. We have traditionaly
given much attention to the former, with regular expenditure surveys, but not so much formdly to the
more detailed levels, which are more difficult to observe.

IV.  CHANGESTHAT CAN BE MADE AT DIFFERENT LEVELSOF DETAIL

30. Maintenance strategies vary according to the level considered — sub-class structure and
weighting, definition of representative products, and selection of sampled products. One digtinction
between the first two and the third is that changes to the design of the sub-classes or representative
products are a the discretion of the index maker. With rare exceptions, it will be possible to continue
collecting prices according to specificationsif no changes are made. Consequently, it isessy to fdl into
the trap of considering the design as satisfactory though in redlity it is becoming outdated. Itisonly a
the sampled product level that the index maker is forced to make changes on an on-going basis. A
drategy is needed for the maintenance of the sample at al three levels as they are quite interdependent.

Redesign of the product/outlet stratification

31.  Therearetwo kinds of change that can be made at thislevel, changes in the structure of the
sub-classes that comprise a basic class, and changes in the weights used to aggregate the index for
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them. If the structure and welghts were taken from the same survey that defined the basic class, then
updating will only be possible when a new household expenditure survey is conducted. Neverthdess,
the list of sub-classes should be reviewed well ahead of the next update to decide whether more or
different information is needed from the household expenditure survey to refine the expenditure
categories. If the Structure and weights can be obtained from some other source, either different
quantitative information or judgements based on observing the market, then the potentia for more
frequent updates exigs.

32. Theprincipad am of redesign of the dtratification is to reflect trends in consumption patterns and
price movements within abasic class. For example: sportswear, package vacations, cars, may dl be
basic classes within which the distribution of more homogeneous groups of commodities may vary, and
for which sdesinformation may be readily avallable. 1t may be clear that the digtribution is changing.
Sometimes there may be sdesfigures (or adminigrative data) to provide evidence, and we do not want
to wait five years before updating this information.

33.  When anew gructure replaces the old, in order to keep the index for the basic class unaffected
by the redesign, indices on the old and new structures should be linked at a chosen point of time, usudly
aparticular month. If thereis anew sub-class added a starting index needs to be imputed for it which
should be the index for the basic class. The vauesfor the new structure should idedly be vaued to
price levels a the link point, though this can cause some difficulty”.

34.  Themanissueisto ensure we are reflecting true trends in consumer behaviour rather than
trandtory variations, particularly not variations induced by changesin rdaive prices, which may be
problematic since the new gtructure is linked into the old one.(Szulc, 1983). We know (Reinsdorf,
1996) that even with data of the highest quality, linking the latest prices to the previous month’s
quantities produces a sharply upward biased index. Thisis because, for findly defined products,
consumers reect dragtically to changes in relative prices among apparently Smilar aternatives. It seems
unlikely that expenditures over awhole year might be related to price movements the following year but
in some circumstances it may occur. It ismore likely to happen, the more narrowly defined the product
sub-classis. If for example, the basic classis women's shoes and the sub-classes are dress shoes and
sneskers, it isunlikdly that changes in the relative quantities bought would have been caused by short-
term price changes in the previous year. On the other hand, if the sub-classes are specific models of
automobiles, it is quite possible that the previous year’ s sdes volume for a particular mode might be
unusudly high because of aggressive pricing by the manufacturer, which may well be reversed in the
current year. Another possible stuation isif the expenditures tend to be only made once ayear.
Package vacations, for example, tend to be marketed only once a year, grouped usudly in the same
season each year so the comparison between one year and another is really between adjacent periods.

35.  Another way of reflecting expenditure shares between groups of productsisto alocate the
sample size roughly proportiond to these sales, ingtead of using explicit weights to aggregete the indices.
The indices derived from these saf weighted samples would then follow the usud unweighted micro-
index formula, in the case of the Canadian CHl, the geometric mean. Oneway of looking at the issue of
implicit versus explicit weightsisin light of the objective of sample maintenance. Anindex maker should
consider which of the two approaches would alow a quicker response to changesin the market. Inthe
Canadian context, achange in explicit weights may require less effort and involve fewer cost than a
modification in sample proportions. The former is Smply amatter of changing a caculation wheress the
latter involves communication of the change to the price collectors and a certain lag time for the required
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phasing in and out of the price quotes. These factors explain why explicit weights tend to be favoured
over seif-weighted samples in the Canadian CPI.

36. If the index maker relies on different sample Szesto effectively weight the subsets, thisis done
through the mechanism of the sample sdection. In these cases, there are no sub-classes per se, only
representative products which should be treated as described below.

37.  Whatever the gpproach used to reflect expenditure proportions across products, the index
maker usudly has to make judgements based on observation and knowledge of the market. Asdetailed
electronic sdes records such as scanner data become more easly available, more useful information will
likely be at the disposal of index makersin the future. In absence of hard evidence, if more than one
representative product is chosen there is atendency to give them equa weight. Nonetheless, some
effort should be put into making some assessment of their relative importance remembering that equa
weighting implies a satement on proportions that may be worse than an educated guess. In the words
of Raph Turvey, “it is better to be roughly right than precisaly wrong”.

Maintaining the list of representative products

38.  Thetasksinvolved in keeping the list of representative products up-to-date can range from
dight modifications of the descriptions of the representative products or representative outletsto a
complete resdection, or, by reassigning the sample sizes, to change their effective weighting.

39.  Pricesurveysfor CPl commodities are frequently not independent of each other. In designing a
sample both products and outlets have to be considered. Groups of products are inevitably linked
together as outlets tend to sall many products and norma practice is to use the same outlet sample for
severd survey commodities. Fortunately for index makers, the types of outlets change more dowly than
the productsthey sdl. 1t isusualy reasonable to redesign the sample of products within an unchanged
outlet structure. There are exceptionsto this. Car ded erships condtitute one such case wherethereisa
one-to-one relationship between the outlet and the product.

40. Themain chdlengeisto review and re-select representative products for the basic class or sub-
class. Updating of the products should be done on aregular basis, based on continuous monitoring of
trade publications, consumer reports and anecdotes. Because of the ease of accepting the status quo,
the index maker should approach this review with a presumption towards change.

41.  Although the definition of representative outlets tends to pose fewer problems, this should not
be overlooked. If, as often happens, the choice of outlet islimited to mainstream retall outletsin
commercia centres, it is possible that other types of outlets, discount stores, specidity stores, catalogue
sdes, internet sales, may secure asignificant share of the market, and display different price change
behaviour. Adding or changing the definition of representative outlets should be considered as well.

42.  Thelig of representative products can be changed, or their definition modified. Which happens
will depend largely on how redtrictively the definitions are written in the first place. A specification may
be drafted quite generically, leaving alot of latitude in the field for the price collectors to choose the
sampled product which is most representative. On the other hand, specifications may be designed quite
tightly, pointing the price collectors to a particular brand, model number or sSize of product.
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43. Designating quite specific representative products provides a certain guarantee that products
with characteristics influencing price movements in a Sgnificant way are not omitted from the sample.
When representative products are o tightly defined, however, this approach requires that alarge
number of representative products be designated to ensure that the class or sub-classis properly
represented.

44.  However, by drafting the specifications more broadly, alowing the sample to cover a broader
range of products across outlets, the sample will adjust to changes in the market at afaster rate.

45.  The choice between a centralised or decentralised approach is not an absolute one. Itisa
question of degree. Consumption may vary widely between regions, whether by type of product,
brand, size, options or price leve (high or low end). In principle, decentralised price selection in retall
outlets should improve sample representativity, epecidly if thereislittle congstency in consumption
patterns between different regions. In practice, certain conditions are more favourable for
decentrdisation. In other cases, better results may be obtained using a more centraised gpproach. The
table below highlights some of the consderations that should be kept in mind in choosing an gpproach
for product selection.”

Conditions favouring decentralised product | Conditionsfavouring centralised product

selection selection
Magor regiond differencesin consumption . Consumption patterns very condstent across
patterns the country in terms of various product
Speciaised product knowledge not required characterigtics
Lack of concrete or recent head office . Very homogeneous basic class requiring no
information on the more popular product divergfication (for example, fue)
vaietiesin each region . Specidised product knowledge required to
Good communication between regiona make appropriate choices
operations and head office - Poor relations with respondents (in-depth
Wdl-trained g&ff in regions interviews could jeopardise the interviewers

access to the retail outlet)

Complete and recent centrally available
market information

In the context of asmdl outlet sample, the
selection of the most representative varietiesin
agiven retal outlet may not be representative
of theregion if product or variety avallability
varies subgtantialy from outlet to outlet. In
such cases, it would be better to determine
centrally which varieties should be sdlected.

46.  Generdly, the broader the definitions of representative products the quicker and more easly
changes can be reflected in the surveys, so this gpproach would tend to facilitate sample maintenance.
The way representative products are defined has other implications, namely on the possibility of finding
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replacement products when sampled products disappear and on the need for qudity adjustment to
make these replacements comparable. Thiswill be discussed in the next section.

Maintaining the price samples

47. Prices are collected for asample of particular products which must meet the specifications of
the representative products. There are usudly criteriato assst the sdection, most commonly based on
their being the high volume sdller, or an important sdler. However, evenif the criteriaare met,
replacements often have to be made because some price observations are lost.

48. How the replacement variety is compared to the lost variety and integrated into the index —the
questions of qudity change - is beyond the scope of this paper. However, the choice of replacement is
asampling question, asit can be used to help keep current the sample of prices collected.

49.  Thereare often ingtructions or guiddines provided to the price collectors regarding the selection
of replacement items. There are three dear dternative guideines: finding the most smilar, the most
popular, or the most likely to be around in the future. The most Smilar isa practica solution when one
year' s vintage of aconsumer durableis replaced by the next year’s, but it tends to lead to an obsolete
sampleif consumer preferences are moving away from that kind of sampled product atogether. In
contrast, ingtructions requiring the replacement product to be an important sdller in the market tend to
lead to amore up-to-date sample. However, since the replacement has to fit within the specification of
the representative product, how much leaway is available depends on how tightly that specification is
drawn. Thetighter the specification, the more straightforward the qudity change assessment, since the
changeislimited, but the greater will be the pressure to review and revise the representative products.
On the other hand, the looser the specification, the more challenging will be the problems presented in
the andyss of qudity change. Finding areplacement that is likely to be around for a good length of time
appears to be a compromise between these but it tends to fal short of either option, gpart from the
chdlenge it provides to seeing into the future.

50.  Theapproach taken to draft specifications for representative products and replacement
ingructions will dso impact on the rate a which the appearance of new products can be reflected in the
index. Depending on the approach taken, new products may not be integrated into the sample unless
they happen to condtitute the closest subgtitute available to a sampled product which is no longer
avallable. Thisissuewill be discussed in more detail in the next section of the paper.

51.  Although guiddines usudly require that the sampled products for which prices are being
collected are till representative of the market, often only lip-serviceis paid to it. The current practice of
product selection is often to seek products which are likely to have along market life with little changein
quaity—and then retain these items in the sample as long as possible. The risk of bias resulting from
changes in quaity and the cost of making numerous adjustments for these changesis behind the current
tendency of minimising the amount of product subdtitution.

52. In rare circumstances a product may be replaced in the sample when a price is il available for
it. If it isrecognised that the markets for some products are changing rapidly, a programme can be
developed to replace sampled products, even though they are fill avallable. This can be done in ether
of twoways. dl products can be replaced when they have been in the sample for more than a certain
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length of time or the whole sample a some particular time ® asin the case of forced replacementsin the
USCPI (Lane, 2000). This may ensure that the sampleis kept up-to-date.

53.  Anocther possibility isto separate the process of adding new products and removing
unrepresentative ones from the sample. One such method is the multi-period overlap method. 1t may
take two forms. In averson pioneered by Raph Turvey using catalogue saes for computers, (Turvey,
1999) dl the price offers are noted and a comparison made between all that are available in successve
periods. The advantage of this method is that as certain product types become more popular they will
tend to be represented more in the sample as there are more variants of them. The disadvantage is that
asthe sample sSze can vary, it can become unwieldy. Another verson can be gpplied to smdler
samples selected in stores. In this method new variants that are judged to be popular are added and
exiging ones remain in the sample until they no longer are sgnificant sdlers. Thisgivesthe price
collector more control over the Size of the sample, and ensures that obsolete products that are il
nonetheless available do not remain too long in the sample. 1t requires checking frequently with retailers
which can be aburden on them. Nevertheless, thisverson isto be preferred, as the abnormal price
behaviour of varieties a the end of their product life would not affect the index.

54.  Outlet replacements are usudly trested differently — instead of a quaity change assessment
being made between the sampled prices from the two outlets the sample is dlowed to shrink and then
expand. This may be because in practice it takes longer to find a replacement. This can be forestaled
by keeping alig of dternative outletsin reserve. In some sampling systems that choose outlets through
probability proportional to size an ordered list is produced, which provides the next outlet to be selected
if oneislos (Statistics Sweden, 2001). Evenif there has to be a gap before finding a replacement
outlet, it is better to make explicit imputation for the missing prices so thet the prices for the replacement
outlet can be compared directly instead of implicitly. Again, what kind of replacements can be made
depend on the description of the representative outlet.

V. HOW TO REFLECT NEW GOODSIN THE SAMPLE

55.  The preceding sections described the various changes that could be made at different stagesin
the sample design process to keep the price samples representative of the changing economy. But what
changes in the economy do we wish to reflect in the sample?

56.  Astheeconomy isin acontinuous Sate of flux, dmost everything on which afixed sampleis
based is subject to change. There are two broad classes of changes. 1) those that involve only a
redigtribution of the dternatives, and 2) those that involve the addition of new choices or the
disgppearance of old ones. We have seen that while reweighting of dterndivesisfarly smple, given the
information, there are a number of options to congder in dedling with new products and new methods of
digribution, that is, new outlets.

57.  Thephrase‘new goods has been used to cover anumber of Stuations. Following Fixler et d.
(1999), let us digtinguish three kinds of new goods.

58. There are:
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)] Old consumer items that change — for example, by adding new features or improving
performance;

if) New consumer items that perform the same function as the old ones but in a better, or nove
way,

iii) Completely new, never-before-seen, consumer items that satisfy a consumer need or want that
has never been satisfied before.

59. It has been observed (Nakamura et a., 1996) that practitioners tend to take a pragmatic view
of new goods —anew good is one that isincluded, or conddered for incluson, in an index number
basket in the current period for the index that was not included in previous periods. This definition
includes goodsin al three of these classes.

60.  Wemight map these classes to the different levels of designin our index structure: the first
corresponding to changes in the sampled product, the second to changesin the sdlection of
representative products, or possibly to changes in sub-groups, and the third to additions to the basic
classes. Thisisonly an approximation, as the classifications both of new goods and of the stages of
sample 7oleﬁi gn, are subject to interpretation, but it gives a guide as to where to look to incorporate new
goods.

61. Under the present structure of index making, the only way to ensure that the introduction of a
new good has an impact on the index at the time of itsintroduction, isto tredt it asaquality changein an
exiging product. This means that the new good has to satisfy the detalled description of the
representative product of which it isanew variety. Unlessthis has been drawn very liberdly not many
new goods will pass. Perhaps this would be agood case for pursuing a strategy of defining
representative products much less tightly than before. To give an example from Canadian experience,
as larger format televisons become more popular, they should be reflected in the CHI. It isnot very
difficult to compare the quaity of televisons of different Szes, particularly as so much hedonic and other
research has been done. However, as the specifications for televisons include screen size, a 20"
televison will not be replaced by a 27’ or larger televison. The only way to bring larger televisonsinto
the index isto choose them as a representative product, or to define the representative product as
televisions, irrespective of screen Size, or dternatively to design sub-classes by screen sizeincluding
large screen televisions and attribute aweight to each. On the other hand, the specification for home
computers does not, fortunatdly, include the speed of the chip, or the amount of RAM or the size of the
hard drive. Consequently as better models become available, they can replace older modelsin the
index, and their quality improvement can be compared to the price change.

62. Most new goods can be introduced into the index at the time of some redesign, whether it isfor
abasc class, for asub-set of an existing one, or in salecting representative products. It has been noted
that expenditures on most new goods are smal when they are first introduced on the market. This
indicates that getting new products into the index early is more important than estimating the qudity
improvement when they enter. Sometimesthisis not easy. Given the long lead timeto bring themin as
anew basic class (identify, redesign the expenditure survey, collect the expenditure information, and
implement into the index) it is better to bring in as many new goods as possible at lower levelsin the
classfication structure. This can be done elther by adding or replacing representative products, or by
modifying sub-classes where re-weighting may be done between basket updates.
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63. However, even thisis not sraightforward. Most new goods fal and disgppear from the market
shortly after their introduction. Itisalot easier to recognise after the fact what should have been
brought into the index than it isto forecast it. (In the breskfast ceredls case, while gpple-cinnamon
Cheerios were successtul, dl the other new ceredls introduced were not). However, if we wait too long
for anew good to prove its case we will missitsimpact. Itislike guessng whether the roll of adice will
be sx. Onany given rall the best guessis no, but some sixeswill berolled. One possible approach to
represent new itemsin the index for a product group that is changing rapidly isto draw an extremely
loose specification — say “any eectronic portable audio equipment” and keep asamplefor it. 1t will be
difficult to keegp anything in the sample for long, but whatever isthere will show the rapid price dropsin
this area, and given areasonable weight, will give some representation to the newest goods.

VI.  CONCLUSONS

64.  Theobjective of sampling for purposes of congtructing a CPl is not only to begin with a
representative sample, but to keep it representative as products and outlets come and go, as products
change and as consumers shift their expenditures between products and outlets. There are severd ways
of dealing with change to maintain representative price samples. Which approach an index maker will
want to use most depends on the overall index and survey design, the classification structure followed,
and the degree of centraised control of the survey.

65.  Generdly, the broader the definition of representative products, the quicker and more easily
changes can be reflected in the index. However, amore decentralised approach to product selection
puts more respons bility on price collectors and editors who then need to be more highly trained.

66.  Factorsother than just representativity must be also congdered in maintaining price samples.
Sample continuity is also an important criterion in product selection because calculation of pure price
movement requires a month-to-month comparison of equivaent products. Qudity change adjustment
methods are used to maintain sample comparability over time if products undergo changes. These
adjusment methods are gpproximate and may themsealves introduce bias into caculation of the index.
The greater the continuity, the lesser the representativity of the sample and the greater the possible bias
caused by delaying the introduction of new goods. The ba ance between these representativity and
continuity criteriais very ddicate. It dependsin large part on whether the objective of the index maker
ismaintain asample which is as representative as possible of the basket reference period, or whether
the objective isto yield ameasure which is as relevant as possible to the current redity experienced by
consumers. The degree to which these different gpproaches matter will aso depend on the product
group, because changes of quality and the appearance of new products do not occur at the same pace
in al sectors.

67.  Theoptimd solution for sample maintenance may therefore trandate into different solutions for
different product groups. Whatever combinations of solutions are the best fit, there should be aplan to
review each stage of the sample design on aregular bas's, even if much of it will remain unchanged.
Checks should be applied to prevent too easy gpprova of the status quo. These regular reviews not
only ensure a more representative measure but they aso support the credibility of the CPI, whichisan
essentid ingredient of its success.



CES/AC.49/2001/7
Page 14

NOTES

! Apart from the references quoted, the authors have aso consulted heavily the draft chapters on

sampling and qudity change for the forthcoming international Consumer Price Index manud. Asthisis
il under preparation no references can be given.

2 Terms differ anong countries. Unless noted otherwise the Canadian vocabulary is used here,

3 URL is//dsbb.imf.org/country.htm
N Asthe weighting information usually pertainsto a previous period, so that we are guessing how
consumer behaviour may have been modified since then we may do better sometimes not to adjust for
price changes between the weighting period and the link period. Thisis an empiricd meatter, depending
on how relative expenditures at that detailed level react to relative price movements.

> From Allard-Saulnier (1999).
° The BLS plans this as a programme of * directed replacement’ for some products undergoing
rgpid technological change.

! Asthisis meant to be a practica guide we will not discuss the theoretical approach to new
goods. However, it should be recognised that our practice ignores completely one aspect of the
introduction of goodsin the second or third category — the improvement due to their introduction. This
can be caculated, under certain assumptions, by estimating a reservation price for the new good — that
is, the price a which its demand in the preceding period was just zero. This has been estimated from
regressions on competing goods (Haussman, 1997), for breskfast ceredls and cellular phones and
would seem to be gpplicable to the second category of new goods, where the new good isavariant on
exiging ones. It isless easy to see how it could be done for completely new goods, as we would not
know what it is subgtituting for. In any case, there are practicd difficultiesin doing thisandysisin
current production.
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