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Riassunto: L'indagineitdianasui prezzi d consumo, su cui € basata la produzione ddl’indice de
prezzi d consumo, Sa subendo un rigoroso processo di revisone Tragli dtri agpetto, € in corso di
revisoneil disegno di campionamento con 1o scopo di definire uno schemadi selezione probahiligica
Oggetto di questo lavoro € una propodta di procedura per la sdezione probebilidica delle referenze,
basata sulla cogruzione di una dassificazione gerarchicada prodatti e sulladefinizione di un dissgno
campionario multi fase

Keywords Consume Price Survey, hierarchical dassification, multiphase sampling design.

1. Introduction

The Itdian Consumer Price Survey (ISCP) for the production of the Consumer Price Index (CP1) hes
recently undergone a rigorous review aming & redesigning different agpects of the data collection
procedures and esimaion methods A saientific committes, composed by university professors and
researchers of various inditutions (eg. Minigry of Finance and Economy), has been established a
Nationd Saidicd Inditute for steering and monitoring the ISCP innovation process Among other
uggestions, the committee has stressed the need to modify the sample design in order to implement a
fully probahilidic scheme having the god of producing estimates of price index for each cdl defined
by the cross-dassification of ageographic arealeve and type of product (goodsor sarvices). Thetype
of product defines an dement of the partition of the populaion of good and savices. The recent
avallahility of an Outlet Regigter (OR) offers the main support to the sampling redesign. OR isyearly
updated and has agood coverage of the populaion of outlets; the economic activity dassfication - 5
digit NACE - dlowsto define the types of product sold by a given outlet with agood goproximetion.
The generd sampling scheme may be summarised as fallows the municipdities are the Primary
Sampling Units, the outlets are the Secondary Sampling Units and the items are the ultimate sampling
units. For eech sdected munidpdity, a sample of outlets is sdected for each type of product; these
samples are coordinated in such away to guarantee amaximum overlgp of the sHected outlets. Inthis
desgn agiven outlet isinduded in the samplefor one or more spedific types of product. Theindusion
probabilities a each sampling $age are proportiond to the turnover vaue (known by the register or
auitably imputed). The sampling Strategy isdescribed in detall in Igtat (2005). In this peper thefocusis
on the description of a feesble probability item sdection procedure, basad on the condruction of a
hierarchica dassfication of the universe of products within eech type of product and on amulti-phese
sampling scheme. The proposed scheme dlows to overcome the drawbecks of the solution adopted
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for the current survey, basad on the use afixed basket of products, easy to implement, but which may
introduce an unknown biasin edimatesif the purposive sampleis not representative enough. A amilar
gpproach has been experimented for the British CPI (Ball et d., 2004), basad on the use of scanner
daa

2. Genera Scheme

The phase of item sdlection from sdected outlets is the most ddlicate and complex issue of the entire
sampling plan. The current plan is basad on apracticaly essy solution conggting in the definition of a
fixed basked of products, sdlected independently from thefirgt two sampling sages (munidpditiesand
outlets). For each product in the basket, the mogt sold item is chosen in the outlet & the beginning of
eech year and the prices of this item are collected for the twelve month of the year. As the most
important scope of the proposed design isintroducing a probahility sample & every Sage, thereisthe
ned for a sampling scheme giving rise to an item sdection procedure which the interviewer could
eadly put in practice a every outlet. The man operaiond difficulty isthe condruction of theligt of dl
the items sold in the outlet with regard to the types of products for which the outlet isinduded in the
sample Thelig congruction is not practicaly feesble, above dl for complex types of products or for
large outleiswhich haveavery largelist of itemsfor eech type of products

A useful srategy to overcome the above difficulties is proposed in the following. All the products of
each type of productsare apriori dassfied usng hierarchical tree sructure with an assgned number
of levds Each node of the tree represents a pecific Aggregate of Products (AP). Each parent nodeis
st a alower levd into amaximum trecteble (eg. 10) number of child nodes An AP of the final

levd identifiesavery amdl subsst of homogeneousitems A probabilistic sdection tree procedure is
defined. Sarting from the sdlection of one AP of initid leve, in the subseguent sep, one APis Hected
among the child nodes of the sdected AP of the previousleve. The procedureis repested until one AP
of final levd is sdected. This procedure is implemented in proper Software for the interviewers

lgptops and performed jugt once & the sample outlet & the beginning of each year. Theitem sdection
procedure is a two step multiple phase ssmpling. In the first step, if J items must be sHected ina
given APfor agiven type of products, the selection tree procedureisrepested |/ timesindependently.
Each time a muitiple phase sampling is applied. In this way it is possble to individuate j different
samplefind level APsor, & the extreme opposite situetion, the ssmefind levd AP may besdected j

times The number of itemsto be sdected in agiven samplefind levd APisdefined by the number of
timesthe APis sdected inthe j replications of the sdlection tree procedure. In the second step, the
interviewer condructsthe list of the items beonging to the sample find levd APs sdected in the firdt
gep and then sdects on or more items (depending from the firgt gep outcomes) from the lit defined
for eechfind levd sample AP with asequentia Poisson procedure (Ohlsson, 1995).

3. Sdection probabilities

In order to destribe formally the item sdection procedure, let’ s introduce the following notation. Let's
condder the dth type of products and let’s define with: A (A =L..., ;1) the levd of the
hierarchical treestructure, being ; 4 thefinal levd; i; (i} =L..., ;1) theidentificationlabd of the
initid levd AP, i, | i; thelabd of theAPof levd 2, thatisachild nodeof the AP iy ; iy | j,...sip—
(ia =L, gl i, ) thelabd of the AP of levd A , that isachild node of AP iy,..., 15— . With
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reference to the sample outlet v sdected in the municiplity ¢, lef's define with: a7 ji...i,, ¥ cv @
probebility velue for the AP iy |j,....iz—1 - b6NG a,iyli,.iyy Few =0 for the items of the AP
dI[] 44444 i)-1

iy [i1nip nOtsOldintheoutiet (GV), beng > 4, iy Per =1

..... 1y
i/\ =1

Let J i1y, bethelabd (J10oigy =Lews di iy, J ) identifying aspedficiteminthe
lig (condructed by the inteviewer) of the items bdonging to the sample find levd AP
i/ld |il:“'ai/ld—l; Id d,j‘l'l ..... iAd TC,V kﬁ a p’djd]“ty le.e fd ﬂE |tan j|ila~--’i/1d - tErg

d,il,...,iAd

In order to describe the proposed AP sHection prooedura let’'s suppose thet in the sample outlet (cv)
d J(c,v) itemsof theproduct type d must besdlected.  Jic.) different Parmanent Random Numbers
(PRNS) (drawn from an uniform [0,1] distribution) are assgned to each AP for the yearly sHection, to
be usd for the d](c v) random sdectionswherethe APisinvolved. Let's add thet: (i) the d](c V)

PRNs are sdected indegpendently; (i) they PRNs remain unchanged for the consecutive years in
which the outlet isinduded in the sample. Condition (i) guarantessthat thefind levd APs are sdected
independently while condition (i) assures the maximum overlapping between the samples of

conssoutive years. Let's then denote With a,iji,....iy_ X ¢,v () the PRN asigned to the AP
i) |ifseensipg , foOrthe wth (U=1,..., @ Jie,v) ) samplesdection

For the u-th sdection, the AP iy |iy,...,ix— is dranvn conditiondly by the sdection of the previous
level parent APs and it is chosen among the /i, _yjj....i;-, AP child nodes of the parent node
i1 liysip—. The sdedtion is caried out through a pps sampling using the probabilities
diylinin— Lo @ the PRNS .iyij,..i; X v (). Through this procedure the APs of

subsequent levelsare sdected until afind levd AP Aq ischosen.
Having sdected afind levd AP, the interviewer will make (out) the lig of dl the items sold in the

probehilities egual 10 d.i g, liyi gy Ve X d.jlivsis, £ e I diig lirisgy,— Yew =1, asdedtion
procedure dmilar to thet used for the sdedtion of the APs is adopted. Wheress if
doi gy lirigy -1 Ve >1 a sequentiad Poisson sampling is implemented. Both techniques use PRN's

fortheAPand a.jis....,, ¥ev for theitems), whosevaueshaveto bede‘lned inan qapropnatewayon

the bags of the information avallable & the sample outlet. The optimd Stuation would occur if these
probahilities were equd to the proportion of the turn over rdaive to the unit (i, |7;,....i,- th AP or
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J i1, thitem) tothetota turn over of the outlet for the set of unitsamong which the selection has
to be carried out a the pecific levd. In practice, it is possible to define these probabilitiesin different
ways (i) if theoutlet hasan informative sysem that records dl the sdles of each item (identified by a
specific bar code), the probhilities may be directly calculated; (i) in smdl outletsthe proportions may
be directly collected by a proper interview to the person in charge of the outlet; (iii) the probebilities
may be determined by proxy varidbles, asfor example the surface of the sheves occupied by the units;
(iv) if no informetion is avallable & the outlet leve, externd information, previoudy collected by
means of proper surveys (or from other sources) and availablein theinterviewer’ s laptop, can be used.
Thelast option can be adopted only for the sdection of the APs, Sncetheitem list is congtructed only
a themoment of data.collection.

In the procedure for the edimation of CH, the survey data must be weighted by a sample weght
expressed as product of factors each refarred to a different sampling Sage. The factor & outlet levd
may be obtained usng the theory of the 77* esimator for multiphase sampling (S&mdd ,1992, sec.
93 as

_ = -1
d,jwc,v _(d,i| Tc,vx"'xd,iﬂil ..... iy Tc,vx"'xd,i/,d [} yeesi &yc,vxd,jh'l ..... iAd ch,v d](c,v)) .

It is essy to demondrate thet if the probebilities are proportiond to the turnover, the 4, ; & ,, factor is
expressad as d,j We,v = d,.Fc,v/(d,ch,v dj(c,v)) being 4, F¢, and 4, F¢ , repectively thetotd
turnover of thetype of products d and theturnover of item j inthe outlet (Cv) .

4. Fina remarks

The method for the sdection of the items shown in this pgper dlows to implement a sufficently
feesble fidd procedure and to overcome the potentid source of bias of the procedure adopted in the
current survey, based on subjedtive choices, while the sampling Srategy here proposed dlows
obtaining unbiased esimates of the interest parameters. Further, the sdlection procedure is based on
PRN technigues and assures a good overlgp of the samples of different years  The main drawbacks
aetheimplementation codsof the dassfication of the aggregates of products and the collection of
theinformation (from different sources) nesded for the definition of the probatilities described in point
(iv) of sction 3.
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