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1. I nt roducti on

1. As part of the statistical programme of the Statistical Ofice of the
European Communities (Eurostat), Statistics Netherlands is carrying out
research into several areas concerning the harnoni sed consuner price indices
(CPI's). The main objective of this research is the production of nationa
CPls on a conparable basis. CPIs which differ on account of differences in
the concepts, nethods or practices used in their definition and conpilation
are not consi dered conparabl e.

2. One of the research topics is sanpling. It is a well-known fact that
maj or differences exist in the sanpling nmethods and practices used in the
construction of CPls between the Menber States of the European Union (EU).
Differences in sanpling practices can be regarded as a possi bl e source of
non-conparability of CPls. Before we can performa study into the systematic
di fferences between CPl estinmates based on different sanple designs, it is
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necessary to collect infornmation on the sanpling practices in the fifteen EU
countries. National statistical offices are asked to supply the data
requi red. The questionnaire contained the fol |l owi ng sections:

l. Sanpl i ng of geographical localities;

. Sanpling of outlets;

[11. Sanpling of itens * at the central office
I V. Sanpling of varieties 2 in each outlet;

V. M scel | aneous, viz. adjustment for non response, optimm sanple
al | ocation and references.

3. The main results of this survey, which took place in March and Apri
1997, are presented in this paper. Conpleted questionnaires were returned by
twel ve EU countries. Section 2 presents briefly, for each participating EU
Menmber State separately, the sanpling methods used in constructing CPls. W
al so included rel evant data about the United States, because the mnethods
applied there are fully based on probability sanpling and can be consi dered
as the reference nmethod. W have not considered conparison w th other major
countries such as Canada and Australia, because they apply simlar non-
probability sanpling nethods as the EU countries. In section 3 sone genera
concl usions are drawn fromthe informati on received fromthe Menber States.
The questionnaire is given as an appendi X.

2. Fi ndi ngs
4. In this section we present the sanpling designs in constructing CPls of
the various EU countries (including the USA), listed in al phabetical order.

It should be kept in mnd that, due to the varying degree of the answers
recei ved, these descriptions differ in length

2.1 Austria
Sanpl i ng of geographical localities

5. Ceographical localities are selected by cut-off sanpling. For each of
the 9 Austrian ‘Lander’ the capital town is chosen. In addition, 11 towns
with nmore than 20 000 i nhabitants are included into the sanple of l|ocalities.

Sanpling of outlets

6. The outlets are selected by the local city admnistration together with
the local statistical commttee. Qutlets for the centralised price collection
are chosen by the central office. There is no special kind of list or

register
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avail able for the outlet selection. The objective is to attain a sanple of
outlets which is representative for the market of the town in question

Street nmarkets as well as not permanently open outlets are excluded from
sanpl e sel ection. The sel ection process can be characterised as judgnental.
Prices are collected regionally from4 200 outlets. Wien a selected outlet is
permanently closed, it is replaced by another one. Further, new outlets are
only introduced into the sanple at base year revisions

Sanpling of itens at the central office

7. In general the selection of the itens is based on expert judgemnent.
Only when data on an auxiliary variable such as sales are avail able cut-off
sanpling is used. This concerns for instance cars, fruit, vegetabl es and
public transport, which amounts to about 10%of the index. In total the CPl
covers 710 itens. Changes in the itemsanpl e are discussed in special

conm ttee meetings between the central office, the Chanber of Commerce and
t he Chanber of Labour. The itemsanple is updated every base year revision
(i.e. five yearly).

Sanpling of varieties in each outlet

8. The descriptions of the itens are of a general nature, to enable price
collectors to choose the type, quantity etc. in each outlet for regul ar
pricing. The selection process of varieties can be described as a conbi nati on
of judgnental selection, cut-off sanpling and quota sanpling. Every nonth
about 80 000 price quotations are collected.

Adj ust nent for non response

9. Tenporarily mssing prices are inputed by extrapol ating the observed
price of the previous period using the change of the other prices for the
sane item

Opti mum sanpl e al |l ocation

10. The size of the outlet sanple per town depends on the popul ation size,
whi |l e the nunber of chosen varieties per itemdepends on the actual CPI
wei ght of the itemin question.

2.2 Denmar k
Sanpl i ng of geographical localities

11. For fresh food, clothing and footwear, which cover 17%of CPl weight,
prices are collected by field representatives visiting the outlets in 30
cities. The total sanple of the 30 cities is made up by the 5 biggest cities
(which are selected with certainty) and 25 snaller cities (for which the

sel ection is based on the judgement of experts). Prices for other goods and
services are collected by questionnaires sent to outlets across the country.
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Sanpling of outlets

12. The retail sales register, the register of business units registered
for VAT settlenent and tel ephone books are used as sanpling frame for the
outlets. Mail order firms and street markets are not covered by the sanpling
frane. The selection of the 1 900 outlets is based on expert choice. The
outlets in the 5 biggest cities are replaced regularly after 3-5 years, while
the periodic replacenent of the outlets in the other cities occurs every
third year. CGenerally, the outlets reporting prices on questionnaires are
repl aced every third year.

Sanpling of itens at the central office

13. The choice of the 1 200 representative itens rests on the judgenent of
the staff in the central office. The item sanples are updated when existing
items run out of stock or when new itens becone significant.

Sanpling of varieties in each outlet

14. At each selected outlet a certain variety within the item specification
is selected for pricing by the price collector. This selection is grounded on
the judgenment of the price collector or the shopkeeper. Each nonth

approxi mately 25 000 price quotations are gathered for the all-itens CPI

Adj ust nent for non response

15. M ssing prices are, as a general rule, omtted fromthe index
cal cul ati on

Opti mum sanpl e al |l ocation

16. One of the criteria for deternmining the optimal size of the CPl sanples
is the cost of the price collection.

2.3 Fi nl and

17. The price collection for the CPl is divided into four groups. For
groceries and other itens consuned daily (covers about 22% of CPI weight),
field representatives gather price information fromselected outlets in 107
muni ci palities. Secondly, prices of househol d appliances, clothes, various
services and | eisure-tinme goods (21%of CPl weight) are collected from14
nmajor cities (regionally centres). Thirdly, prices of various itens are

pi cked from catal ogues of nail order firnms and price |lists of so-called

di scount stores. Finally, prices are collected centrally for uniformy priced
services and other fairly easily obtai nabl e goods (57% of CPl weight).
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Sanpl i ng of geographical localities

18. The nunicipalities and major cities are selected using stratified
sanpling with probabilities proportional to popul ation size (PPS) in each
stratum (region).

Sanpling of outlets

19. The sanpl e of grocery stores in each selected nmunicipality is drawn
fromthe Finnish Business Register, supplemented with N el sen data on grocery
size. Qutlet sanpling was carried out by using the PPS nethod, with outl et
turnover as size neasure. Further, one has to check whether the sel ected
outlet is in operation and the assortrment of the selected outlet. The reason
behind this check is the possibility of inperfections in the sanpling frane
of outlets. The outlets for household appliances etc. in the sel ected major
cities are chosen judiciously by the price collectors. In other words, the
outlet selection is based on the inpression of price collectors on the

popul arity of outlets in their own city. In addition, mail order firns and

di scount stores are selected by cut-off sanpling. Street markets, door-to-
door selling, network marketing (like tupperware) are excluded from sanpl e
sel ection. The updating of the outlet sanple is done at every CPl revision.
Whenever an outl et has gone out-of - business, a new outlet is chosen of the
sane type. Excluding centralised collection, prices are collected fromnearly
2 000 outlets.

Sanpling of itens at the central office

20. On the basis of data fromthe Househol d Expenditure Survey the CPl
experts of the central office choose representative itens. The current CP
consi sts of 401 itens. The price collectors are given the opportunity in each
outlet to select the actual brand within the limts given in the item
description. The package size and certain technical characteristics are given
as a guide to price collectors. The itemsanple is changed according to the
actual consunption at every CPl revision.

Sanpling of varieties in each outlet

21. The price collector is free to select a certain variety in each outl et
within the itemdefinition which is provided by the central office. This
sel ection process can be characterised as judgrmental sanpling. A total of
about 43 600 prices are collected monthly in the entire country for the CPI.

Adj ust nent for non response

22. Tenporarily mssing prices are neglected in the CPl cal cul ation
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Opti mum sanpl e al |l ocati on

23. At the nmonent Statistics Finland is carrying out a research project on
sanpl e allocation in the CPI. The proposed changes will be inplenented this
year .

See Kinnunen (1993) for further details about the sanpling designs in the
CPI.

2.4 Ger many

24, Al though attenpts are nade to apply the sanme nethods to the CPl for
East- Gernmany as are used for the CPI for Wst-Germany, variations in the
sanpling practices could not be avoi ded. These differences are pointed out
bel ow, as they occur. On account of the federal structure of Germany the
Federal Statistical Ofice (FSO and the 16 Statistical Ofices of the
‘Lander’ have different responsibilities in the execution of the CPI
sanpling. Gernmany uses non-probability sanpling at all selection stages.

Sanpl i ng of geographical localities

25. Minicipalities with | ess than 5 000 respectively 10 000 inhabitants in
Vst - Germany and East-Gernmany are cut off or excluded from sanpl e sel ection
For each ‘Land’ the nmunicipalities are stratified according to popul ation
size. The sanple sizes of the strata are fixed in advance in proportion to
their share of total population. Then within the strata, nunicipalities (190
altogether) are chosen judiciously by the ‘Lander’ Ofi ces.

Sanpling of outlets

26. The chosen nunicipalities carry out the selection of the outlets in co-
operation with the ‘Lander’ O fices according to FSO guidelines. Retailers
dealing with luxury items and weekly markets are excl uded from sanpling

sel ection. The nunber of outlets observed varies with the size class of each
muni ci pality. The location (inner city, suburb) and the type (independents,
supermarkets, etc.) are determning factors for the outlet selection based on
t he judgenent of experts. Prices are collected from22100 outlets (excluding
tenants and | andlords) for whole CGermany. Qutlets are replaced in connection
with the regul ar updating of the item basket every five years. New outlets
are introduced to repl ace cl osed ones.

Sanpling of itens at the central office

27. The selection of itens can be characterised as judgnental sanpling. The
FSO sel ects and centrally specifies representative itens fromthe Househol d
Expendi ture Survey suppl emented with turnover data. The item specifications,
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especi ally durabl e goods, are broadly defined to facilitate the selection of
best selling varieties at each outlet. The German CPl covers about 750 itens.
Al itens are reviewed and updated as necessary every five years. The
proposals for the inclusion of newitens are based on narket infornation on
changes in consuners’ buying habits.

Sanpling of varieties in each outlet

28. The price collector chooses in conbined effort with the outlet the best
selling variety within the range of each itemspecification, i.e. by cut-off
sanpling. In the German CPl about 400 000 price quotations are collected
monthly. Once a variety has been chosen for a particular outlet it should be
used for price quotations for as |long as possi bl e.

Adj ust nent for non response

29. In case of nmissing prices the previous price is extrapolated by the
average change of the reported prices of the sane itemin the sane
municipality. It is not allowed to inpute a nmssing price for |onger than two
consecuti ve nonths.

Opti mum sanpl e al |l ocati on

30. As in the German CPl only non-probability sanpling is applied an exact
definition of the criteria for sanple allocation is not possible. In general

one tries to get a substantial sanple size for non-honogeneous itens, in

whi ch honogeneity is nmeasured by the variance of the price index for an item

2.5 G eece
Sanpl i ng of geographical localities

31. QGeece is distributed into 13 regions on the basis of the follow ng
criteria: geographic characteristics (mainland, island), character of the
terrain (nmountainous, flat) and | evel of economc growh. The towns with |ess
than 10 000 i nhabitants are excluded from sanpl e selection. In each region 1-
2 towns are selected using expert judgenent. In the whole country 17 towns
were sel ected.

Sanpling of outlets

32. For the selection of outlets regional business registers are used. The
sanpling frame does not include shops with low quality itens, |uxury shops
and street markets which sell non-food itens. The volune of sales and the
geogr aphi cal |ocation are the basic criteria for the outlet selection based
on expert judgenent. An extended update of the outlet sanple is nade at each
revision of the index (i.e. every 5-6 years). The nunber of outlets from
which prices are collected (except rents) amounts to 3 200.
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Sanpling of itens at the central office

33. The selection of the itens is judgnmental and takes into account the
following criteria:

. the representativeness of the price novenent for a given itemgroup

. the volune of sales of the item

. the availability of the itemon the narket for a reasonable | ength of
tinme.

An extended update of the itemsanple is nmade at each base year revision. The
current CPl consists of 600 itens.

Sanpling of varieties in each outlet

34. The item specifications which are provided by the central office to the
price collectors are not tightly described. Wthin each outlet, the price
collector has to choose the particular variety to be priced. The choice of
the variety is based on the same criteria as the itemsel ection. The nunber

of price quotations for all itens (excluding rents) anounts to about 20 000.

Adj ust nent for non response

35. For the non-seasonal itenms the treatment of the mssing prices depends
on the length of the period in which the itemis not sold in the outlet in
qguestion. In case of an absence period up to 1-2 nonths, the |ast regul ar
price observation is carried forward, while for an absence period exceedi ng
1-2 nmonths the missing price is inputed by extrapol ati on using the change of
the other prices for the sanme item

Opti mum sanpl e al |l ocation

36. The size of the local market as well as the cost connected to the | oca
price collection are determning factors for the optimal size of the outl et
sanpl e.

2.6 I rel and
Sanpl i ng of geographical localities

37. Al towns with 10 000 or nore inhabitants are selected with certainty.
The set of renmining tows is subdivided into strata according to popul ation
size. In each stratuma sinple randomsanple of towns is taken. In total 82
towns are selected for price collection purpose
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Sanpling of outlets

38. There is no register which can be used as sanpling frame of outlets.
The outl et selection is based on the judgement of price collectors with the
aid of the central office. The criterion for the selection of outlets is that
the outlet should be representative of the locality. Ml order firns and
street markets are excluded fromoutlet selection. Prices are collected
regionally from3 898 outlets. The outlet sanple is in principle fixed in
time between the five-yearly base year revisions. Only in special cases, such
as the building of a new and | arge shopping centre and price collection
problens with a particular locality, the outlet sanple will be re-exam ned.

Sanpling of itens at the central office

39. The itenms are judgmentally sanpled by the central office on the basis
of their relative inportance, representative nature and suitability for
regul ar pricing. The selection is based on data derived from househol d
expendi ture surveys suppl emented by infornation sought from supernarket head
offices, retail and trade associations, nagazines etc. The total nunber of
items priced is 560. Up to the present the item sanpl e has been fixed between
base year revisions. The brands, size etc. nay change but the basic item
definition does not, unless the central office is nade aware of a significant
change.

Sanpling of varieties in each outlet

40. The item specifications provided by the central office are of a genera
nature. The price collectors are free initially to choose a specific popul ar
variety for regular pricing. The nunber of selected varieties is fixed in
advance by the central office. This selection method can be call ed quota
sanpling. Approximately 45 000 prices are collected nmonthly fromregi onal and
central surveys.

Adj ust nent for non response

41. For prices collected regionally nmissing observations are negl ected

wi thout re-weighting the other prices, while for centrally collected prices
non- response adj ust nent takes place by nmeans of re-weighting the observed
prices.

Opti mum sanpl e al |l ocation

42. There has been no recent work done on the optinalisation of the sanple
sizes. The selection of towns is prinarily historical. The size of the item
sanples reflects the inportance of the attributed CPl expenditure weight.
There are no statistical determning factors for the optimal size of the
outlet and variety sanples.
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2.7 Italy
Sanpl i ng of geographical localities

43. Prices are collected in 82 provincial capitals throughout the country.

Sanpling of outlets

44, Wthin each provincial capital, the selection of outlets is carried by
the local statistical office (‘Ufici Conmunali di Statistica ) according to
gui delines of the central office. The outlet sanple takes into account the
various outlet types (department stores, supernarkets, traditional shops
etc.) and the different area types (city centres, suburbs, outlying areas).
The sanpling frane is based on the outlet |ist of the chanber of comrerce,
census data and other |ocal sources. Miil order firnms and tel eshopping firns
are not included in the sanpling frame. In practice, the outlets with the

hi ghest total sales or the highest sales of the item (group) in question are
chosen (i.e. cut-off sanpling). Selected outlets are replaced if they cease
trading and/or if they change in type. At each base year revision the outlet
sanple is updated. At present about 25 000 outlets are used for |ocal price
col I ection.

Sanpling of itens at the central office

45, The choice of the so-called representative itens is based on the
judgenent of experts. Wen a selected itemceases to be sold, the itemis
repl aced by another. At each base year revision the itemsanple is revised.
About 920 itens are included into the current CPI

Sanpling of varieties in each outlet

46. In case of |oosely specified itens, the price collector chooses the
nost frequently bought variety in the outlet. About 300 000 price quotations
are gat hered nonthly.

Adj ust nent for non response

47. If a price is mssing for 1-2 nonths, the previous price observation is
carried forward. If a price is unavailable for a |longer period, then the
outlet will be replaced

Opti mum sanpl e al |l ocation

48. The current sizes of the sanples for the all-itens CPl are not optinal.
Research will be carried out on opti numsanple all ocation
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2.8 Luxenbour g
Sanpl i ng of geographical localities
49. In general, retail prices are collected in 3 geographical regions: in

the north (centred on the cities of Diekirch and Ettel bruck), in the south
(centred on the city of Esch-sur-Alzette) and in the centre of the country
(centred on the city of Luxenbourg). In addition, prices of municipa
services are observed in a sanple of 22 towns.

Sanpling of outlets

50. The busi ness register of Luxenbourg is used as a sanpling frane of
outlets. Mail order firms, street markets and small non-specialist food shops
are excluded fromsanpl e selection. The selection of the outlets is based on
the judgenent of experts. In principle the outlet sanple is fixed in tine,
i.e. there is no periodic rotation. Wenever an outlet in the sanple

di sappears, it is inmmediately replaced by a new outl et of the sane type

I nportant new outlets are introduced into the sanple. Prices are collected
from 634 outlets.

Sanpling of itens at the central office

51. The selection of 6 744 itens for which prices are collected is
judgrental . The item specifications are detailed as regards variety, brand
and nodel . They are the exclusive responsibility of the central office. Sone
5 700 price quotations are collected monthly. The itemsanple is not
regularly revised in a systematic way. If an itemdi sappears fromthe market,
it is replaced by another one with simlar characteristics. Newy significant
itens are introduced into the index in Decenber.

Adj ust nent for non response

52. Tenporarily mssing prices are treated according to either the nethod
of carrying forward the previous price observation or the extrapol ation

nmet hod using the change of the other prices for the sane item In each
specific case a decision is nmade which nethod is applied.

Opti mum sanpl e al |l ocation

53. Currently, no statistical criteria are used to optinm se the sanple
si zes.

2.9 Net her | ands
Sanpl i ng of geographical localities

54, Mini ci palities that do not have at |east one city or town with nore
than 10 000 i nhabitants are excluded fromthe price survey. The renaini ng set
of municipalities are subdivided into strata according to region and si ze

cl ass.
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In each stratumnunicipalities are selected with probabilities proportiona
to size (PPS sanpling). The nunmber of inhabitants for each municipality is
used as size measure. The size of the resulting sanple of municipalities is
100.

Sanpling of outlets

55. There is not a single sanpling design of outlets covering all itens.
One part of the itens is surveyed locally by field representatives, while for
the remaining itens separate mail surveys are carried out centrally. Since
the sanpling design varies fromjudgnental /cut-off sanpling to PPS sanpling
in case of mail surveys, we consider only the field survey. The sanple of
outlets is to sone extent based on probability techniques. Somewhere in the
past a sanple of outlets was drawn. The exact sanpling design cannot be
traced. Starting with the nost recent base year (1990), the sanple is post-
stratified according to type of outlet (which is in fact an indicator of the
type of goods sold) and size class (neasured by nunber of enployees). In
principle the sanple is fixed in tinme, so that we have a panel of outlets

whi ch renai ns unchanged. Whenever an outlet in the panel disappears (or
refuses to co-operate any longer), a newoutlet in the sane stratumis
sanpl ed at randomwi th equal probabilities froma business register. Mai
order firns are excluded fromsanpl e selection. Further, the sanpling frame
has extensive overcoverage, so that the newy sanpled outlet may turn out not
to sell the itemin question. In that case a new outlet is sanpled. New types
of outlets are only introduced into the index at base year revisions.

56. Each nonth, local prices are collected in about 10 000 outlets. Sone 1
000 firns regularly receive nailed questionnaires (excluding rent survey).
About 3 500 owners/adm nistrators receive a rent survey questionnaire once a
year .

Sanpling of itens at the central office

57. Cenerally the itemselection is a two-stage procedure. In the first
stage a nunber of item subgroups are chosen using the cut-off nethod. Only
the subgroups with the largest market shares are selected. In the second
stage one or nore specific itens are chosen from each subgroup by nmeans of
judi cious sanpling. The selection of these so-called representative itens is
based on the judgenent of experts who have know edge of the market in
qgquestion. In order to measure pure price changes these itens are described in
detail, to ensure that exactly the sanme itens are observed in all outlets.
Prices are collected for about 1 200 itens.

58. Just the sane as with outlets, in principle a panel (of itens) is used.
This inplies that the sanple of itens is not regularly updated between
successi ve base year revisions. Wien a sanpled itemceases to be sold,
another one will be substituted. New itens which are conpletely different

fromexisting ones are introduced into the index between successive base year
revisi ons.
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Sanpling of varieties in each outlet

59. For itens where tight specification entails a considerable risk that an
outl et does not sell the itemexactly as specified or where price collectors
cannot use them | oose specifications are used. In these cases price

coll ectors usually choose the nost frequently bought variety that fits the
item description. Excluding rent, some 100 000 prices quotations are
col l ected nonthly.

Adj ust nent for non response

60. Prices which are tenporarily not observable in certain outlets are
i mputed by the followi ng method: extrapolation of the previous price by the
change of the other observed prices for the same item

Opti mum sanpl e al |l ocation

61. Criteria for deternmining the nunber of price quotations for different
items are the expenditure weight and the price variation. Mre prices are
collected fromitens with high price variation and itens with |arge

expendi ture wei ght.

2.10 Spain
Sanpl i ng of geographical localities

62. Cut-off sanpling is used for locality selection, i.e. the localities
with the highest popul ation size are included into the sanple. Prices are
collected in 130 localities for food, beverages and tobacco, while other item
groups are surveyed in 70 localities.

Sanpling of outlets

63. There does not exist a register which can be used as sanpling frane of
outlets. The selection of the outlets is based on the judgenent of experts.
Apart fromforced replacenents, the outlet sanple is updated when price

coll ectors and/or inspectors detect new inportant outlets. Prices are
collected in about 29 000 outlets.

Sanpling of itens at the central office

64. The sel ection process of itens can be described as a conbinati on of
judgrent al sel ection by experts and cut-off sanpling taking into account the
items with the highest sales. The itemsanple is updated when price

col l ectors and/or inspectors receive signals fromthe narket about the
i mportance of new itens. The current CPl covers 471 itens.

Sanpling of varieties in each outlet



CES/ AC. 49/ 1997/ 15
page 14

65. The selection of the variety that fits the itemspecification is based
on the judgenent of the price collector. About 150 000 price quotations are
gat hered nont hly.

Adj ust nent for non response

66. Tenporarily mssing prices are treated according to either the nethod
of carrying forward the previous price observation or the extrapol ation
met hod using the change of the other prices for the sane item

Opti mum sanpl e al |l ocati on

67. The optimumoutl et sanple size is a function of the variance of price
i ndex, the CPl-weight and the cost for price collection. The opti mum size of
the variety sanpl e depends on the specific characteristics of the itemin
questi on.

2.11 Sweden

68. The Swedi sh CPI is conposed of several independent price surveys for
different itemgroups. These surveys can be categorised as:

. daily necessities system covering nost food itens (except fresh food
such as fruit, vegetables, bread, and fish) and other daily itens which
are typically found in a supernarket (15% of CPl weight);

. | ocal price system covering footwear, furniture, househol d appliances,
restaurant services and fresh food not included above (17% of CPI
wei ght) ;

. clothing survey (4% of CPl weight);

. central price system covering al coholic beverages, transport, fuel,

communi cation, housing, electricity, water, other services related to
the dwel ling (such as drai nage system refuse collection), recreation
heal th and nedi cal care (64% of CPl weight).

Sanpl i ng of geographical localities

69. Only in a few central surveys geographical localities are selected in
the first stage of the sanpling. This concerns services related to the
dwel I'ing supplied by nmunicipalities and transport by taxi. In the taxi survey

there have been sel ected 19 municipalities.
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Sanpling of outlets

70. In Sweden outlet sanpling is nmainly done by probability nmethods. The
Swedi sh Busi ness Register is used as a sanpling frane for the outlets in the
daily necessities system the |ocal price system the clothing survey and a
few centralised price surveys. In general, a somewhat |arger sanple is

sel ected than what is needed for the CPI, because it is possible that the
assortnent of some selected outlets does not contain the desired itens.
Purposely the following outlet types are left out of the scope of the CPI
food specialist shops (such as greengrocers, butchers, fish shops, bakeries),
ot her specialist shops (such as furrier’s shops, pet shops), mail order
firns, street nmarkets and repair workshops (for clocks, bicycles etc.).

71. The actual sanpling procedure used in the price surveys (except the
centralised surveys) is stratified PPS sanpling. The nunber of enployees is
used as the size measure. The outlets are stratified by type of outlet
(according to the Swedish Industrial dassification). In the central price
system several sanpling designs are applied in practice.

72. In the daily necessities system the local price system the clothing
survey and the petrol survey the outlet sanple is kept up to date. This is
achi eved by re-selecting (rotating) 20% of the sanple every year. For several
surveys of the central price systemthe outlet sanple renmains constant in
time. Excluding the central price system prices are collected froma sanple
of 726 outl ets altogether.

Sanpling of itens at the central office

73. [temsanpling is done by probability methods for daily necessities and
furniture, whereas judgnmental selection is used in several steps for clothing
and itemgroups belonging to the |ocal price system (excluding furniture).

For the other itemgroups there is either no itemsanpling at all (all
products are covered) or the sanpling procedures used (e.g. transport and
communi cations) are a mxture of probability-based and judgnental selection.
For the daily necessities the actual procedure is PPS sanpling of itens with
turnover as size neasure, while in case of furniture sinple random sanpling
is applied. In the CPl there are 318 itens for which an index is cal cul ated.
New i tens are included when their CPl weights becone significant.

Sanpling of varieties in each outlet

74. The price collector is asked to find the best selling variety within
the outlet in question, which satisfies the itemspecification provided by
the central office. For the whole CPl (excluding the centrally collected
prices) 22 800 price quotations are gathered nonthly.
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Adj ust nent for non response

75. If a variety is tenporarily not available in a particular outlet, the
mssing price is neglected in the index cal cul ation. However, if a variety is
not available in the base period (Decenber) and the price collector can find
a variety that fits the itemdescription in subsequent nonths, then the base
price is inputed by using the change of the other observed prices for the
sanme item

Opti mum sanpl e al |l ocation

76. An optinmum al l ocation of the nmultistage sanple is reached by using a
nurreri cal optim sati on procedure based on the variances of price indices,
costs for going to an outlet and costs for collecting the price of a variety
in different types of outlets.

See Dal én and Ohl sson (1995) for further details about the sanpling and
vari ance estimation nethods used in the CPI

2.12 United Kingdom
Sanpl i ng of geographical localities

77. Localities are defined as contiguous clusters of postal sectors,
broadly representing a central shopping area and the areas where its shoppi ng
popul ation lives. These localities are assigned to strata according to
region, type of location (major centre, district centre and | ocal centre) and
shoppi ng popul ation size. The |argest strata, that is major towns wth
shoppi ng popul ati ons of over 500 000 and the five out-of-town shoppi ng
centres, are sanpled with certainty. The nunbers of localities to be selected
inthe remaining strata are allocated in proportion to total shopping
popul ati on. Wthin each stratum localities are sel ected using sinple random
sanpling. The localities with a shoppi ng popul ati on bel ow 10 000 were

excl uded from sanpl e sel ection. The nunber of localities where prices are
collected is 146.

Sanpling of outlets

78. For outlet sanpling, a sanpling frame is established through
enuneration of the main shopping areas within each locality. Qutlet
enuneration yields a list of all outlets in the area specified together with
the item groups which belong to their assortrments. In addition, narket stalls
selling fruit, vegetables and fish are enunerated and included in the
sanpling frane along with retail outlets. Market stalls selling other goods
and outlets which require a nenbership fee are not included in the frame. An
outl et coding schene is devised to link outlets with itens.

79. Qutlets of each itemgroup are split by shop type (multiple
i ndependent, or specialist) to formdifferent strata. For each stratum the
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required nunber of outlets is drawn either by sinple random sanpling or by
sanpling probability proportional to size. Roughly one fifth of the CPI
weight is fromitens priced in outlets selected by PPS. The retail floor
space is used as a size neasure of the outlet. Any given outlet may be
eligible for selection nore than once if it sells itens fromnore than one
i tem group.

80. As outlets close, new ones are selected fromthe enumeration |ist.
Since outlet enuneration is very costly, it is carried out only at five
yearly intervals. The lists are updated if price collectors or auditors
noti ce any nmajor changes in the outlets.

81. At present around 18 000 outlets are used for |ocal price collection.
This does not include sonme of the najor retail ers who have central price
policies, such as mail order firms. Prices fromthese firns are collected by
the central office.

Sanpling of itens at the central office

82. Itens are judiciously sanpled at the central office. The selection is
based on expert judgenent that is backed up by expenditure data and narket
research data. The total nunber of itens currently collected is 646. Each
year the selection of all itens is exam ned and conpared to the |atest
expenditure and narket research data. A d itens are del eted and new ones
brought in every January.

Sanpling of varieties in each outlet

83. In general itens are defined quite loosely so it is possible to select
a nunber of different varieties to represent each item Price collectors are
told to choose popul ar varieties. Each nonth around 120 000 prices are
collected. This includes both central collection by central office and | oca
collection of prices throughout the country.

Adj ust nent for non response

84. When an itemis either tenporarily or permanently unavail able, the
price data are excluded fromthe index calculations but no re-weighting is
carried out. The only data used in the index is that for which there is both
a base price and a current price.

Opti mum sanpl e al |l ocation

85. Sone initial work on optimumsanple allocation is carried out |ast year
and i s based on the sanpling variances for the itemprice indices. Mre

prices are collected fromitens with high price variability and fewer prices
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fromitens with [ower price variability.

See Haworth (1996) and Skinner et al. (1997) for nore details about the
sel ection processes and the recent sanple optimsation exercise

2.13 United States

86. The US CPlI sanpl e design involves a four-stage full-probability
sel ection process.

Sanpl i ng of geographical localities

87. For the CPI 88 geographical prinmary sanpling units (PSUs) are sanpl ed

t hroughout the country in which prices are collected. One part of the PSUs is
selected with certainty, while the renainder are selected with probability
proportional to popul ation size. Each PSUis a county or group of counties
and can range in population fromseveral mllion in [arge urban areas to
about 20 000 in snaller urban areas. Rural areas are excluded fromthe CPI.

Sanpling of outlets

88. The selection of the outlets is based upon a so-called point-of -

pur chase survey which is conducted in each selected PSU This survey is a
conti nui ng househol d survey that obtains the outlets at which the itens were
purchased and the anount spent at each outlet for each item Then, a sanple
of outlets is drawn with probabilities proportional to expenditures. Prices
are collected fromsome 21 000 outlets. To enable the CPl to reflect current
buyi ng patterns, each year the outlet sanple is rotated in 20 percent of the
sanpl ed PSUs.

Sanpling of itens at the central office

89. Al'l consunption expenditures fromthe Househol d Expenditure Survey are
classified into exclusive and exhaustive item groups. For each sanpl ed PSU,
items are selected fromeach itemgroup with probabilities proportional to
estimated annual househol d expenditures in the PSU in question. The current
US CPl covers 370 itens. The sanple of itens is rotated in about 20% of the
sanpl ed PSUs each year.

Sanpling of varieties in each outlet

90. Wthin a sanpled outlet, one specific variety for each itemis selected
using probability proportional to items sales as reported by the outlet’s
respondent. The selection of a variety at each outlet can involve sanpling in
successi ve stages. For the all-itens CPI, 80 000 price quotations are

gat hered each nonth
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Adj ust nent for non response
91. To adjust for non response the observed prices are re-weighted to get
popul ati on estimates for the item price changes.
Opti mum sanpl e al |l ocati on
92. The nunber of prices to be collected for each itemare allocated so as

to produce the snallest possible sanpling error for the US all-itens CPI
within the overall avail able budget. This allocation requires a non-Iinear
programm ng approach that considers the relative expenditure inportance of
each item the unit variance, the conponents of the variance, the unit cost
of data collection and processing. Itens with greater expenditure weights
require larger sanple sizes than itens with snaller weights. Simlarly, itens
with large unit variances also require | arger sanple sizes to reduce their
contribution to the overall CPI variance

See US BLS (1993) for nore details about the sanpling designs in the CPI.

3. Concl usi ons

93. Tables 1, 2 and 3 summari se the way how the el even participating EU
countries and the USA draw the different sanples used in the CPl. W can draw
the follow ng conclusions fromthese tables.

Sanpling of geographical localities and outlets

94. Prices are collected in a sanple of outlets. Sanpling nmethods vary
consi derably fromcountry to country. They largely depend on the diversity of
prices, on the pattern of retail trade and on the commercial practices which
are peculiar to each country. In the nost EU countries a two-stage sanpling
design is applied. First a sanple of nmunicipalities is draw and then in each
selected nmunicipality a sanple of outlets is chosen. The vol une of conmercia
activity, whether roughly estinated or based on observed values, is a factor
whi ch often cones into play. Thus, probabilities proportional to the nunber
of inhabitants are frequently used in the first sanpling stage. In addition,
outlets are chosen according to their turnover, on either a probability or
judgrental basis. Only four EU countries use probability techniques for

outl et selection.

Sanpling of itens and varieties

95. Wth the exception of Sweden, in the EU countries the itens are chosen
at the central office using criteria based on representativeness, rather than
probability sanpling techniques. Cenerally the itemselection is a two-stage
procedure. In the first stage a nunber of item subgroups are chosen using the
cut-of f nethod. Only the subgroups with the | argest narket shares are

sel ect ed.
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In the second stage specific itens are chosen from each subgroup by neans of
judgrental selection. In some cases |loose itemdefinitions are specified by

the central office. Then, within the outlets price collectors usually choose
the nost frequently bought variety that fits the itemdescription.

Qutl et coverage

96. Qutlet types are covered to different extent in different nenber
states. Most EU countries exclude nmail order firns and non-food market stalls
fromoutl et sanple selection.

Optional replacement of items and outlets

97. Except for forced replacenments in case of permanently m ssing prices,
the itemand outlet sanples are usually revised when an index is re-wei ghted.
In some countries even between re-weightings, the sanples are revised either
routinely at regular intervals, or when the inportance in the nmarket of new
items or outlets becones apparent.

Adj ust nent for non response

98. One part of the EU countries excludes the data of tenporarily
unavail abl e itens fromthe index cal culation (without re-weighting for non-
response). In that case, the only data used in the index is that for which
there is both a base (or previous) price and a current price. Another part of
the participating countries inpute mssing prices by extrapolating the
previous price.

Opti mum sanpl e al |l ocation

99. The only EU countries that appear to nake serious efforts at ful
probability sanpling is the United Kingdomand Sweden. The ot her EU Menber
States use mainly non-probability techniques such as judgmental or cut-off
sanpling. The nain problemwi th non-probability sanpling is that it does not
permt the precise statistical estimation of sanpling errors of the CPI. The
reason is that there is no way of knowi ng whether the dispersion in the
sanpl e data represents the dispersion in the popul ation. Knowi ng the sanpling
error of the CPl is not only inportant for the users of the CPl but also for
the CPl statisticians. Qotimsing the sanple sizes at the different sanple
stages (localities, outlets, itens, varieties) is only possible in the case
of a probability sanple. Countries who do optimse their sanple allocation
use generally the following criteria: variance of the price indices, cost of
the price collection, travel cost and expenditure weights.
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100. The US CPI sanple design involves a multistage full-probability

sel ection process. This design can be considered as the ultimate goal for
each statistical office. The nost difficult problemin selecting ful
probability sanples for a CPl is the |ack of appropriate sanpling franes of
i temns.

Endnot es

1. The term‘item is used to nean any good or service which is provided
by the central office to the price collector.

2. A variety is a nore detailed description of the particular product
selected in an outlet by the price collector within the item specification
provi ded.
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Table 1. Sanpling of geographical localities and outlets in EU countries
USA
Country Localities Outlets
Design Size  Frame Undercoverage Design Updating®  Size
Austria cut-off 20 no street markets judgmental every base 4200
temporarily open outlets yegr .
revision
Denmark judgmental 30 yes mail order firms, judgmental every third 1900
street markets year
Finland stratified PPS 107 yes street markets, stratified PPS, every base 2000
door-to-door selling, judgmental, yegr .
revision
network marketing cut-of f
Germany cut-off, 190 no shopsfor luxury items, judgmental every base 22100
quota weekly markets yeér .
revision
Greece judgmental 17 yes shopsfor luxury items, judgmental every base 3200
non-food street markets yeér .
revision
Ireland stratified Sl 82 no mail order firms, judgmental, every base 3898
year
street markets quota .
revision
Italy unknown 82 yes mail order firms, cut-off every base 25000
teleshopping firms yea.r .
revision
Luxembourg judgmental 22 yes mail order firms, judgmental in reaction 634
to market
street markets, .
signals
small non-specialist food
shops
Netherlands stratified PPS 100 yes mail order firms stratified Sl, every base 11 000
judgmental, yeér .
revision
cut-off
Spain cut-off 130 no unknown judgmental inreaction 29 000
to market
signals
Sweden unknown 19 yes specialist shops, stratified PPS every year 726
0,
mail order firms, 20 /0. by
rotation
repair workshops
UK stratified Sl 146 yes non-food market stalls, stratified PPS, fiveyearly 18000
shops requiring a mem  stratified Sl
bership fee
USA stratified PPS 85 yes unknown stratified PPS every year 21000
20% by
rotation

2 Except for (forced) replacement by comparable outlets of existing outlets which cease trading or refuse to co-operate any longer.

and
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in EU countri es and USA

Country Items Varieties Number of
Design Updating Size Design price
guotations
Austria judgmental, every base year 710 judgemental, 80 000
cut-off revision cut-off, quota
Denmark judgmental inreaction to 1200 judgmental 25000
market signals
Finland judgmental every base year 401 judgmental 43 600
revision
Germany judgmental every base year 750 cut-off 400 000
revision
Greece judgmental every base year 600 judgmental 20 000
revision
Ireland judgmental every base year 560 quota 45 000
revision
Italy judgmental every base year 920 cut-off 300 000
revision
L uxembourg judgmental inreaction to 6 744 5700
market signals
Netherlands cut-off, inreaction to 1200 cut-off 100 000
judgmental market signals
Spain cut-off, inreaction to 471 judgmental 150 000
judgmental market signals
Sweden stratified PPS, inreaction to 318 cut-off 22800
s, market signals
judgmental
UK judgmental yearly 646 cut-off 120 000
USA PPS every year 20% 370 multistage PPS 80 000
by rotation

@ Except for (forced) replacement by comparable items of existing items which cease to be sold.

® Excluding price quotations used in measuring housing items.
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Tabl e 3. M scell aneous sampling issues in EU countries and USA

Country Treatment of missing prices Sample allocation criteria
Austria extrapolation CPI weight, population size
Denmark neglect cost of the price collection
Finland neglect planned

Germany extrapolation variance of the price indices
Greece carrying forward, extrapolation cost of the price collection
Ireland neglect, re-weighting CPI-weight

Italy carrying forward planned

Luxembourg carrying forward, extrapolation

Netherlands extrapolation CPI weight, price variation
Spain carrying forward, extrapolation population size, variance of prie

indices due to the sampling of outlets,
CPI-weight, costs for price collection

Sweden neglect variances of price indices due to tre
sampling of outlets and items, travé
costs, costs for price collection

UK neglect variance of price index due to tke
sampling of outlets

USA re-weighting variances of price indices due to tre
sampling of localities, outlets ard
items, weight, costs of data collection
and processing
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5. Appendi x: survey on the sanpling design in constructing consuner price
i ndi ces

A. Sanpling design for the all-itenms CPI
Sanpl i ng of geographical localities

1. Wth which of the sanpling designs nentioned in the appendi x can the
sel ection method of geographical localities be characterised? Mre than
one sanpling design may apply (please specify the total CPl weight for
whi ch every sanpling design is applied).

2. Pl ease gi ve the nunber of geographical localities in which prices are
col | ect ed.

Sanpling of outlets

3. What kind of list or register is used as sanpling frane? Please indicate
whet her a poi nt-of - purchase survey is carried out for selecting where to
col I ect prices.

4. I ndi cate which outlets belonging to the target popul ati on are not
presented in the sanpling franme because of undercoverage (for instance
mai | order firnms or street markets).

5. Wth which of the sanpling designs nentioned in the appendi x can the
sel ection process of outlets be characterised? Mre than one sanpling
design nmay apply (please specify the total CPl weight for which every
sanpling design is applied).

6. Describe howis dealt with changes in the outlet sanples. Indicate
whet her the outlet sanples are regularly updated (for instance by
periodic rotation).

7. Pl ease give the nunber of outlets fromwhich prices are collected

Sanpling of itens at the central office

8. Wth which of the sanpling designs nentioned in the appendi x can the
sel ection process of itens be characterised? Mre than one sanpling
design nmay apply (please specify the total CPl weight for which every
sanpling design is applied).

9. Describe howis dealt with changes in the itemsanpl es. |ndicate whether
the itemsanpl es are regul arly updat ed.

10. Please give the nunber of itens for which prices are obtained.
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Sanpling of varieties in each outlet (in case of |oose itemspecifications
provi ded by the central office)

11. Wth which of the sanpling designs nentioned in the appendi x can the
sel ection process of varieties in outlets be characterised? Mre than one
sanpling design may apply (please specify the total CPl weight for which
every sanpling design is applied).

12. Please give an indication of the nunber of price quotati ons which are
gat hered nont hly.

B. M scel |l aneous
M ssing prices

13. Please describe the treatnent of mssing prices (that neans the
adj ustnent for non-response) for the all-itens CPI

A negl ect (or om ssion) of the mssing prices (wthout re-weighting);

B. imputation (replacenent with a suitable estinate) of the m ssing
prices:
1. carrying forward the previ ous observation
2. extrapol ati on by using the change of the other prices for the sane
item

C re-wei ghting (or raising) of the non-mssing prices (for instance
with post-stratification);

D. ot her (pl ease specify).

Opti mum sanpl e al |l ocati on

14. Indicate the criteria for determning the optinal sizes of the locality,
outlet, itemand variety sanples for the all-itens CPI

Ref er ences

15. Please nention specific references (internal notes or special sections in
publications) on the description of the sanpling and vari ance estinmation
nmet hods used in the CPI and if possible enclose copies of these
ref erences.
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Appendi x: |ist of sanpling designs
A sinpl e random (or equal probability) sanpling (Sl);

B. stratified sanpling with SI sanpling in each stratum (pl ease specify
the stratification variabl es);

C sanpling with probability proportional to size (PPS, please specify
the size measure);

D. stratified sanpling with PPS sanpling in each stratum (pl ease
specify the stratification variables);

E. non- probability (or representative) sanpling

1. judgnental (or judicious) sanpling (the selection of elenents is
based on the judgenent of experts);

2. cut-of f sanpling (the elenments with the highest sales or val ue of
other auxiliary variable are included into the sanple);

3. quota sanpling (a priori fixation of the nunber of elenents; the
sel ection of the elenments is delegated to price collectors);

F. ot her (pl ease specify).



