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Abstract

Consumer Price Index (CPI) and Service ProducecePhdex (SPPI) calculation
proceeds in stages. In the first stage, elemerdggregates of homogeneous sets of
products are estimated. These elementary indieshan aggregated to obtain higher-
level indices using, as weights, the elementargedjture aggregates (CPI) or fiscal data
from Business Register (SPPI). As regards SPPIrdhestness of the sampling design
and the reliability of the index is often linked 4n extended use of aging samples and
basket weights in the aggregation process. By mehassimulation study based on data
collected on business services and wholesale atall teade, this paper aims at
understanding how often weights should be updata@duce the bias of the index. As
regards CPI, in order to better represent the mathkares of the various kind of stores
selling same types of products, stratification ylat type could be done. This raises
guestions as to what level would be more apprapriat define as the elementary
aggregate. Our simulation study aims at assessiagimpact on the index of the
introduction of an additional intermediate level wéighted aggregation taking into
account the stratification by type of outlet.

Key Words: Prices index, sample design, aging weights, indes, lhaspeyres index,
Jevons index

1. Introduction

1.1 SPPI and CPI Overview

A price index is a measure of the proportionatengkain a set of prices over time. In
particular, in this paper two categories of pricelexes are studiedsPPl (Service
Producer Price Index) andCPI (Consumer Price Index).

The SPPI aims at measuring the price movementthéoutput of a business services
(including wholesalers and retail traders). Theyearpopulation of our SPPI study, in
particular, is made of all businesses operatinGanada with at least one establishment
within their structure coded to an in-scop¢AICS (North American Industry
Classification System) *.

! For more information about the Statistics Cana@®®| project, see Patak and Lothian (2007).
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The CPI, on the other hand, is a measure of thethtyomate of change of the
consumption prices of goods and services. To campil CPIl, a fixed basket of
representative  commodities is observed over timbe TPl basket is based on
expenditures of a given target population (madbath families and individuals) living
in private household in a certain reference périod

Both the SPPI and the CPI are based on the obgmrvaf prices of a basket of
products/commaodities over time. It is clear, as thdint, that it is necessary to synthesize
the variation observed for single prices by meahs gingle measure of the change
(based on the group of representative productsiysold by wholesalers or purchased by
families and individuals). To summarize the evantof prices over time, a wide group
of options is available: the choice of the bestginhdex formula to be used was object of
intensive study and debate in the last years

1.2 SPPI calculation

Even if we previously referred to a measure of ggicmovements, the current
methodology for the computation of the SPPI is base the study oprofit margins
(p.m.s). Once observed two p.m.s referred to two consesutionths (montit-1 andt)
and to a certain produdk)(purchased and sold by a certain wholesaler' solsiianent
(i), the simplest measure of the monthly variatiothés ratio of the two observed profit
margins:

p.my,,

pmi
whereh is the stratum of establishméntStarting from these ratiop.fn.r.s), a first level

of aggregation is needed: for each establishmgmea@etermined number of products is
observed (from 1 to 3 representative products)wsofirstly need to synthesize the
p.m.r.s at the establishment level. This is domepging a geometric mean of the p.m.r.s
observed for each establishment. Doing so, we rltiaiel emental index, computed with
the Jevons formuta

ymy
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wherem,; is the number of products observed for the esfatvlenti belonging to the
stratumh. After the elementary level of aggregation, wedée further aggregate the

2 For further details about the CPI program, setisfis Canada (1995) and Beaulieu (2012).

% For best practices and further details, see tldh® manuals (2004a, 2004b).

* A profit margin is computed as the difference kesw the selling price and the purchase price;
see also, for more details, Patak and Lothian (RO&6r more information and practical
suggestions about the SPPI see, among others,rtitider Price Index Manual, Theory and
Practice (ILO, 2004a).

® An intensive debate was made about the best ifwteula to be used at the elementary level for
the aggregation: some interesting finding abowd thioice can be found in ILO (2004a); in more
recent studies (Elliogt al., 2012; Melser, 2005; Mehrhoff, 2010 and Daléen, 2.g&d 1999),
through the stochastic approach, the choice ofodst elementary aggregate formula is deeply
discussed, linking it to the distribution of obsedvprice/price relatives. Moreover, the paper of
Balk (2005) deals with an alternative sampling apph, also oriented towards the identification
of the best elementary index formula. At this relgiiris also interesting the study developed by
Hansen et al. (2003 and 2011), that follows the pdiaugn approach and applies the Model
Confidence Sets to different target indices to find the best elementary aggregate level formula
related to each target index.
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obtained measures of change, computinggagnegate index, at the stratumhj level. For
this purpose, we use a Laspeyres index:
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This is a weighted average of the elementary insléixat uses two kinds of weights: the
sample weights (w}, ) ® and theeconomic weights (Z, ).

1.3 CPI calculation
For the CPI a similar aggregation process is aghlit the first step the price relative
(pr) referred to a certain producbelonging to a stratuimis computed:

t
pryc = Eﬁh;kl;
this price relative simply measures the relativangfe of the price of a certain goqa (
between the montlt-1 and the montH. At a later stage, we need to compute an
elementary aggregate measure of the change: bysnodahe Jevons index, a geometric

mean of price relatives referred to each stratusncomputed

Ny n,
R

wheren, is the number of prices observed in the straturthe following step is the
computation of the index at the top level of aggtem. For this purpose, we use a
Laspeyres index formuld This weighted average uses, as weights, the eipess

® At a certain timg, the sampling Weigh@\/;i) of a given establishmentbelonging to a stratum
h, is computed, according to a certain sampling ,péenthe inverse of the probability of being
selected(nfﬂ) of that establishment. For more information, seaifielli (2010).

" The economic Weighéz{ﬂ)for a given establishmenbelonging to a stratutm, and referred to a

certain timet, is computed as follows:
. _ Rey,

i TN, '
D Rey,
i=1

where(Re\}hi) is the annual revenue (source: BR) of a giverbéstamenti (i = 1, 2, ...,N;) of a

stratumh (N, is ne number of establishments belonging to tregsnh).

8 There are a lot of works dealing with the choideth® best formula to compute a CPI: see,
among others, Armknecht and Silver (2012), Bish2pl@), Dalén (1998), Boskin et al. (1996).
Some useful information and best practice can hisdound in the CPl Manual (ILO, 2004b).

Other interesting studies regard the relation betwthe two levels of aggregation: see, for
example, Mehrhoff (2007, 2010).

° The stratunh, for CPI, is defined crossing the variables “eletaey aggregate” and “geographic

stratum”.

9In our study about SPPI, we actually apply the eawdex, that is a specific version of the
Laspeyres formula in which weights come from a ttmeé rather than from the base time 0

is the reference time for weights, that is the tohéhe last available update).
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(wﬁ)observed at a previous observed tihefor stratumh (expenditure weights are

updated every two years):
Nn

> (w i)
I'\t,t—l — h=1 . . (2)

A

h=1
In this formulaN; is the number of strata.
Observing the formulas used at the top level ofeggtion, for both SPPI (formula (1))
and CPI (formula (2)), we notice that the indexes laased, at the top level, on the
computation of weighted averages. And both proasiare based on the use of specific

weights: sampling weightsvg) and economic weightz,) for SPPI and weights given
by the expenditures shares,) for CPI.

1.4 Objectives of the study

Our research, generally speaking, focuses on thaty gif issues related to the weighs
used at the top level of aggregation and on thaiaict on price index estimatés

More in particular, for SPPI the problem of weigfttsat are basically computed on data
coming from BR) is that they cannot be updateddesdly: usually new BR data become
available only with a certain delay. So our objestifor SPPI, is to understand, first,
what is the impact of using aging weights on thkabdity of the estimates, and,
secondly, the combined effect with the samplinghpia detect which one can help in
improving the quality of the estimates.

For the CPI study, our main objective is to underdtif a different (and more detailed)
weighted aggregation structure of the index carrawvgp the quality of the final index. In
particular, we want to understand if by adding dditonal weighted aggregation level
considering the different type of outlets the quatif the index could be improved, and
the estimate can better represent the real purshas€anadians. In regard to this, we
consider two kind of outlets: tHgpecialized stores and the Non-specialized, that will be
referenced, in the following, a&eneral stores. This second group includes, among
others, the NAICS 452110, 445110 and 444110.

2. Background and M ethodology

The objectives of our study were suggested by sewidences highlighted by a
preliminary analysis.

More in particular, for SPPI we observed a notitealariation of weights over time
(Graph 1). This graph shows the annual (bars) hec¢tmulative (broken lines) change
over time of samplingw;) and economic weights), between 2004 and 2010. During
the 7 observed years, the average annual changgafopling weights is 14.2%; for
economic weights it is 28.3%. Moreover, after 6 rgeadhe cumulative change of
sampling weight, in comparison to the first yeaddQ2) is 170.2%, and the same change
for economic weights is 24.9%.

" Interesting studies about the issue of weightsstijan CPI, can be found in Greenlees and
Williams (2009) and Hansen (2006). Mehrhoff alsed#d the properties of the two-staged price
indexes (Mehrhoff, 2007) and the correspondencevdmt elementary and aggregate index
formulas (Mehrhoff, 2010). Further information daa found in the Producer Price Index Manual,
Theory and Practice (ILO, 2004a) and in the ConguPniee Index Manual (ILO, 2004b).
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Graph 1. Annual and cumulative percentage change of sammi) and economic
weights g) over time (2004 to 2010).

This analysis has also to deal with a change otldmssification criteria of the BR frame,
in 2008 (see hig change in that year, underlinedheygraph). Thus, the preliminary
findings suggested our first research questiorsfoPl. can the use of aging weights lead
to a low-quality general price index, significantbffecting the reliability of the
estimates? And, moreover, how frequently weightsukhbe updated to obtain a high-
quality index and a more precise view of the gdnavements of prices?

The other evidence that encourages our study aheustructure of the weight for the
computation of CPI originated from the data repnéstin Graph 2. In this graph the CPI
is computed for the General stores and for the iSleed stores categories: the final
estimates for the two groups of outlets can be @wethby major classes.
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Graph 2. Comparison of the CPI estimates for General gretialized stores strata (by
major classes)
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Graph 2 shows that there can be big differencdldrestimate between the two type of
stores. The biggest difference is observed forHbalth/Personal care major class: the
Specialized stores index shows a bigger price tianig+3.42%) than the General stores
index. The minimum difference is detected for tHeoholic beverages/Tobacco major
class, where the Specialized stores index showsglatlg higher variation of prices
(+0.1%). In other major classes (Food/Non-alcohbbgerages and Clothing/Footwear)
the variation underlined by the General storesmegts is higher than the change
underlined by the Specialized stores index.

Taking this all into consideration, the second aesle question (referred to the CPI
weights structure) arises: can the introductionaof additional level of aggregation
(taking into consideration weights specifically megenting the General and Specialized
stores categories) enhance the quality and/orejresentativeness of the final estimates?

2.1 Data

The SPPI simulated population is based on dataatelll through the Statistics Canada’s
Wholesale Services Producer Price Index (WSPI)ogram aimed at producing price
deflators for the services sector. The target mr for this survey is made of
wholesalers’ establishments operating in Canadeagé#ta source for this population (and
for the relative revenues) is the Business Regi{&B). The population is stratified by
NAICS (we used the 4-digit NAICS version) and byamue (deciles of the distribution).
The target population dataset includes the years #004 to 2010. The sample selection,
for the WSPI survey, is based on two stages: afitstestage, using a Sequential Poisson
Sampling (Patak and Lothian, 2007), a group of@eg@ntative establishment is selected;
at the second stage, from one to three productegeptative of the production of each
establishment are selected (judgemental samplifg.original prices of these products
are monthly collected.

The CPI study simulated population is also basedunwey data collected monthly from
January 2012 to January 2013. The dataset inclpdess collected from a sample of
products and services, representative of what Gamadonsume. The sample design can
be seen as a 3-stage sampling plan with non-priiabiselection of representative
items (Beaulieu, 2012). At the first stage a cartaiimber of representative cities for
each geographical stratum is selected (geograpticaponent); at the second stage, for
each one of the selected cities, a certain numbeputiets where the targeted
representative products and services can be pacedelected (outlet component); the
third and last stage regards the selection of psduvhich can actually be found in the
selected outlets, whose prices will be collectetbdpct componentf. The primary
source for weights data (expenditure shares) iisSta Canada’s Survey of Household
Spending (SHS). The classification by type of dstlen the other hand, is based on the
North American Industrial Classification System (IKIS), available on the Statistics
Canada’s Business Register (BR) and their saleséoket shares) are based on Statistics
Canada’s Quarterly Retail Commodity Survey (QRCS).

2.2 Methodology

The methodology of this study, focused on both S&fl CPI, starts from a common
base: the generation of a simulated populationadd.dAnother common aspect is the
computation of different versions of price indexleat, later, are compared to each other.
The SPPI approach is described, more into detdilspar. 2.2.1, whereas the
methodology of the CPI study is introduced in [2a2.2.

12 For further details about the sampling plan, seaufieu (2012).

2043



JSM 2013 - Government Statistics Section

2.2.1 The SPPI simulation study

As previously said, the study of SPPI started frtme generation of a simulated
population. Based on micro-cells defined crossimg variables (4 digit NAICS, deciles
of establishments’ revenue), the best fitting distiion for the variable profit margins’
relatives was detected and its parameters were wechpAccording to the results of this
preliminary analysis, a simulated population ofatiees was generated and, afterwards,
linked to the frame of establishmenitOnce linked the target population frame with the
simulated profit margins relatives, following a lbstoap-like methodology (number of
iterations: 3,000), we draw samples according toesof the main sampling schemes; in
this paper only the results obtained with the felllg schemes are shown: Simple
Random Sampling Without Replacement (SRS), Secaldmisson Sampling (SPS), and
Probability Proportional to Size (PPS) samplingteAthe selection of each sample, two
kind of indexes were computed on the same pricdivek data: the first one, that we call
Current Index, is the estimate obtained using current periocéights; the second one,
defined Smulated Index, is computed using base period weights. This meéors
example, that to compute the Current price indexafaertain yeax (x = 2004, ...,
2010), the weights coming from the same yeare used. Whereas, to compute the
Simulated index for the same yeamwe used weights coming from a different yge#x, y

= 2004, ..., 2010x # y). The evaluation criterion is based on the consgpariof the
Current index with the Simulated indexes estimatesme of the results are also
compared to théctual index: this is the index computed, without sampling tloe whole
target population, using the Lowe formula (thataid.aspeyres formula with weights
referred to a timé). In our simulation study both the bias and ttengard deviation of
the final estimates are evaluated, considering cdmbination of the following two
effects: a) the use of aging rather than updatedhseand b) the sampling plan effect
combined with the use of updated weights (the mesnlts are shown in par. 3.1).

2.2.2 The CPI simulation study
The study of the CPI is also based on a simulatgllption. The population of price
relatives was generated following a methodologyilainto the one introduced in par.
2.2.1. Nevertheless, there are two fundamentatmiffces in the development of the
simulation study. First, the population of pricéatives was generated starting from the
study of the distribution by micro-cells, similartg what done with the SPPI, but the
micro-cells were defined by elementary aggregasmgraphical strata and reference
month. The second difference is that the CPI ismdrd on a large part of the target
population; that is, the population object of thady is the sample of representative
goods (basket) whose prices are collected by S8tatisCanada. Only elementary
aggregates for which prices are obtained via aralte data source (e.g. administrative
data) are excluded from the scope of this study Tl simulated study strategy is
mainly focused on the evaluation of the effect mlgd introducing an additional
intermediate level of weighted aggregation (basedhe type of store considered). For
this reason the analysis is made comparing difteakernative of estimates computed on
the same dataset. The different version of comjildexes are the following:
e Classic Index (Cl): it is computed using the “classic” current metblogy
(Jevons index at the elementary aggregate levepdyaes weighted formula to
aggregate indexes all the way up to the all-itedex).

13 The frame includes all active establishmentsdistethe BR dataset of Canadian wholesalers
(nevertheless the smallest units were deletedfuidher details, see Patak and Toninelli, 2009,
Toninelli, 2010, and Toninelli and Patak, 2010).
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e General sub-Index (Gsl): it is the sub-index computed (with the classic
methodology) on the General store group of ouftets

»  Specialized sub-Index (Ssl): sub-index computed with the classic methodology
on the group of Specialized stores;

» Final Index (FI): this index is computed introducing the interna¢eliweighted
level of aggregation; we obtain four versions @ thdex:

o Final Arithmetic (FA): this index is computed as an arithmetic weighted
average of Gsl and Ssl, using, as weights, the bfpstore market
shares;

o Final Geometric (FG): it is computed as a geometric weighted average
of Gsl and Ssl (weights: market shares);

o Final Arithmetic Low (FAL): a first weighted aggregation is made at the
low level (elementary aggregate level) by type tres, using an
arithmetic weighted formula (weights: market shdrgs$ype of store);

o Final Geometric Low (FGL): the computation of the index introduces a
geometric weighted average (weights: market sHaydgpe of store) at
the low level of aggregation (elementary aggregates

The final estimates obtained with the above meetiostrategies are compared and
discussed in par. 3.2.

3. Results

In this section the main findings obtained studytimg SPPI (par. 3.1) and the CPI (par.
3.2) are discussed.

3.1 Service Producer Priceindexes

Our work was first focused on the study of the iotpaf aging weights in the SPPI
framework. In particular, we evaluated the combireftect of aging weights and
sampling plans on the final estimates, comparimgSimulated and the Current indexes
with the Actual index estimates. In this paper rissults obtained applying the SRS, the
SPS and the PPS sampling are compared.

If samples are selected through a SRS without ceptent, the bias of the estimates
(Simulated indexes) is highly unstable if we usHedint weights, but it is usually
smaller than the bias obtained with a probabilityportional to size sampling plan (such
as SPS and PPS). On the other hand, the standaatiale is quite stable (independently
from the used weights), but it could be up to 5@et the Current index’s standard
deviation. If we select samples using a probabjityportional to size sampling plan we
usually obtain an unstable bias (highly dependimgfthe weights used to compute the
Simulated index, and strongly linked to the curnggdr too); moreover the bias is bigger
than the one obtained using SRS. However, thisxjgeaed, seen that probability
proportional to size schemes select with a higmebaility the bigger units (and these
are more likely to show bigger variations of profiairgins). Generally speaking, there
are no substantial differences between resultsir@ztawith the SPS and with the PPS
sampling. Nevertheless, if compared to the SRSetlsampling schemes allow to obtain
a smaller standard deviation (at an average, ithlmmp to 3.08 times the standard
deviation of the Current index). This is a positagpect, seeing that a smaller standard
deviation means that the final estimates have higtecision.

4 The General stores category is better definecatién 1.4.
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In our study we also study the combined effectarhgling plan and aging weight on
both the bias and the standard deviation of thal fastimates. In this regard, Table 1
shows the percentage variation of bias and stardirition, by sampling plan, that is
obtained using updated rather than not updatedhigighe results are given by the
comparison of the Current and of the Simulated xedestatistics with the statistics of
the estimates obtained from the whole populatiostif&l index).

Table 1. Percentagvariatior of bias and std. dev. of the estimates using uddagsght:
(bootstrap-alike sample selection by sampling pga@QO0 iterations)

Sampling plan
SRS PPS SPS
Bias -31.5 +0.4 +5.9
Std. dev. -0.4 -16.6 -18.1

It was already said that the SRS produces estinwgthsa smaller bias; moreover this
can be strongly reduced using updated weights§98)t.nevertheless the variance of the
index is highly inflated (and this means that tlséineates are not precise), and using
updated weights the standard deviation is not eably reduced (only -0.4%).
Probability proportional to size schemes, on thgeothand, bring to estimates with a
bigger bias®, that is not significantly increased (+0.4%) orlyoslightly increased
(+5.9%) using, respectively, PPS and SPS. If thereo gain in term of bias, using
updated weights the standard deviation of the inoe®d be strongly reduced: -16.6%
with PPS and -18.1% with SPS.

3.2 Consumer Pricelndex

This section will discuss some results about theoduction of a new intermediate

weighted level of aggregation in the index compilat scheme first (par. 3.2.1);

secondly, the main findings of a deeper study efdholution of the estimates, also by
major classes, are shown (par.3.2.2).

3.2.1 Introduction of an intermediate level of aggregation

Graph 3 shows the comparison of four indexes: théoGtained with the “classical”
methodology of aggregation, i.e. Jevons index+Lasseindex), the Fl (in the graph the
Final Index computed with the weighted arithmetierage is shown), and the two sub-
indexes regarding, respectively, the general ardstiecialized type of stores (Gsl and
Ssl, respectively). The comparison is made at @&mérevel (that is considering the
whole frame population; see the first category lom left of the Graph 3) and by major
classes (from the second to the last classes onakis of the same graph).

Overall (first class of the Graph 3), we noticettli@ Final index (FA) and the sub-
indexes show very similar results; the Final indealso extremely coherent with the two
boundaries represented by the General and Speciadiores indexes. On the opposite
side, the Classic index tends to measure a noticéaler level of prices’ movements.
The behavior of the two sub-indexes seem identatathe overall level, but taking into
consideration the different major classes, we rokiig differences in the sub-indexes’
estimates. For all the categories (but for Clothtogtwear) the Gsl shows lower
estimates, whereas the Ssl shows higher valuesFAhis always included in between

15 This is the effect of the bigger weights giveritte biggest units of the sample: they usually
show a higher variation of prices over time (ToHlin2010).
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the two sub-indexes boundaries, as expected. But this graph also emerge the fact
that the CI is not coherent with the other indexas] mostly to the sub-indexes. In

several cases (6 out of eight and at the ovenadl)ehe Cl is out of the two sub-indexes

boundaries: it is included between the two subsedeboundaries only for Food/Non-

alcoholic beverages and for the Health/Personal cejor classes. In 2 cases the ClI give
bigger estimates than all other indexes (for Shaltel Transportation), in other 4 cases it
provides smaller values (for Household, Clothingffaeear, Recreation/Education, and

Alcoholic beverages/Tobacco).

1,01

Estimate
=
2

Major classes

M Classic index (no intermediate level) M Final index (interm.level+arith.w.ave.)

Index (General stores) M Index (Specialized stores)

Graph 3: Classic index, Final index and General and Speeidlstores sub-indexes
comparison (overall and by major classes)

Graph 3 only shows the FA index: the FG index it sttown because the differences
between the estimates obtained with the geometidcthe arithmetic formulas are not
noticeable. Also the FAL and the FGL indexes aré stown in the graph, but they
confirm each other (the index obtained using thengetric formula is always slightly

smaller than the index obtained with the arithmedtiemula); moreover, they are

substantially coherent with the results obtainethwhe FA and the FG aggregation
structures, at the overall level: they only provilightly smaller estimates of the price
movements (except for the Shelter major class, evibey give noticeable higher
estimates than the levels provided by the FA amdR& indexes). But what is more
important is that the FAL and the FGL estimatesosltmalways (but for Shelter and,
regarding the FGL, also for Clothing/Footwear) faithin the sub-indexes boundaries.

3.2.2 Estimates over time

In Graph 4 the evolution of the indexes over timshown: the CI (light blue) is directly
compared to FA (red), to the sub-indexes (Gsl,reeq, and Ssl, in purple), and to the
FAL and the FGL indexes (in light brown and orangspectively).
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Graph 4: Comparison between indexes over time (Feb. 2072102013, all classes)

Overall, we notice a high coherency in the estisgfigen by the Final Indexes (at both
the top and low level of aggregation, with no difieces given, at the low level, by the
kind of aggregation formula). All Final indexes, reover, are mostly influenced by the
behaviour of the General stores index. The Clnsthe other hand, the aggregated index
closer to the (more stable) behaviour of the Sfigeh sub-index. This graph also shows
that it is possible to obtain different resultsngsthe two different aggregation structures.
Taking a more detailed look into two of the morterasting major classes (Food/Non-
alcoholic beverages and Clothing/Footwear) we atebunderstand what should be the
behaviour of our “desired” estimates. If we takeoirtonsideration the Food/Non-
alcoholic beverages major class, we know that #dregmtage of general stores, in terms
of number of observed prices, is 97.03% (the sagneemtage in terms of market shares
is 82.30%). Thus, taking into account these wejghts would expect a representative
index proportionally more influenced by the behaviof the General sub-index than by
the Specialized index. The weighted Final indeke$act, follow more the General than
the Specialized one (see Graph 5), whereas the @bre a compromise with the more
stable Ssl.

The Clothing/Footwear major class (Graph 6) is muorell-balanced in terms of
percentage of observed prices (49.67% for Gen¢oa¢ss and 50.33% for Specialized
stores). Nevertheless, the percentages, in termeadfet shares, is noticeably higher for
Specialized stores (78.28% vs 21.72% of Generak)stdhus, for this major class we
can assume that a price index that follows morsetjothe Specialized stores’ index
behaviour would be more representative; and thppéias for the Final indexes, whose
strictly follow the Ssl, whereas the ClI is moreliehced by the Gsl, and, sometimes
(February and April 2012), it is also out of thévsndexes’ boundaries.
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Graph 5. Comparison between indexes over time (Feb. 20120 2013); major class:
Food/Non-alcoholic beverages
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Graph 6: Comparison between indexes over time (Feb. 20120 2013); major class:
Clothing/Footwear.

4. Final remarks and recommendations

4.1 About SPPI
The study of the use of aging weights shows thatare obtain an over rather than an
underestimation of the Al and a level of varianeendifferent year by year. This general
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conclusion is confirmed by similar results obtaireddying clusters of NAICS. Our
results suggest that we should update the weight®mpiling the SPPI, as frequently as
possible. Ideally weights should be updated anpuddut this is almost always
impossible, seeing the lag necessary to obtain deta (and, therefore, new updated
weights) from the BR. If we use weights older thewo years, at an average level, we
obtain a bigger variance and a higher standardatewi of the estimates. But this does
not always happen: weights do not follow a lineantl, so sometimes, in compiling
SPPI, we can be lucky and we can use weights cofmimg a very far year that has a
structure more similar to the one of the currerdryiban that one of a closer year. The
most important thing that has to be highlightedlpf@ing our results, is that the variance
of the index estimates is usually higher, if notated weights are used. Among all
analyzed sampling plans, Probability Proportiomaize sampling schemes seem to be
able to provide more reliable estimates (noticeablucing their standard deviation),
mostly if updated weights are used.

4.2 About CPI

The “weights” topic for CPI is also of fundamenialportance. In this paper we observed
that the sub-indexes obtained considering the tfpeutlets (General/Specialized) are
clearly different. Thus, the introduction of an ditdahal weighted level of aggregation
between the low level (Jevons index) and the higlell (Laspeyres index), according to
some preliminary findings of our research, pushoususpect that we could obtain more
representative estimates, taking into account ififiereint contribution (in terms of market
shares) of the two kind of outlets.

In this paper we compared different methodolog®sdampile a new version of the
aggregated indexes (Final indexes). We mainly coethb#he arithmetic and geometric
formula to aggregate the sub-indexes at the aggrdepel, but no significant differences
in the obtained results were highlighted. Similesults were also observed comparing
the FAL with the FGL scheme of aggregation, whezepectively, the arithmetic and the
geometric weighted average are computed at theealiamy level of aggregation. Our
study also shows a high coherency of the four wassbf the Fls (they mostly follow a
common pattern of evolution) and a coherency wiid tivo boundaries represented by
the two sub-indexes (referred to General and Slssibstores). Most of all, we found
that the CI (compiled with the classical methodgloig not so coherent with the other
versions of the indexes (and most of the times &l$o not consistent with the two sub-
indexes boundaries). The general conclusions sedm tonfirmed by a study developed
at the major classes level (considering, for exampvo of the main ones: the Clothing
and the Food/Non-alcoholic beverages).

Generally speaking about the obtained results, ise bave to underline the current
limits of our work. We cannot conclude, at this mipiif the Final index aggregation
structure (introducing the intermediate weightedlef aggregation) is better (or brings
to more representative results) than the “classinathodology. We only discovered that
there are noticeable differences in the resultsiguthe two methods; we also obtained
some indication (coherency and evolution over tirttegt seem to confirm that the
Classic way of compiling a CPI could have some weakes in comparison to the new
proposed methodology, especially when the samgtrilglition between General and
Specialized stores does not reflect their respectiarket shares. Thus, further research is
extremely needed to get a confirmation of our ahiindings.
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4.3 Further research

Further research is still needed about weights fmethe SPPI and about the weighted
aggregation procedure applied to compile the CPI.

For SPPI, in particular, we need to understanthéfd is some way to identify a more
clear trend in the weights’ evolution over timaydsting a wider range of data (that is,
considering more years). Further research is asaled, in this perspective, as soon as
new BR data about the target population will belalsée, eventually extending the study
at the economic sector level (a more detailed \é@ewld bring to a clearer picture of the
evolution of both prices and weights over time).

For CPI a further plan of study is already undeveitsoment, starting from these first
results. Computing chained versions of the indesteslied in this paper, we want to
estimate the cumulative effect (over years) ofittiduction of the intermediate level of
aggregation on the final estimates. Moreover, oteoto face some of the limitations of
our study, we planned to compare the Classic aadFthal Indexes’s estimates to a
“superlative index” (e.g., using the Fisher or thérnqvist formulas). The results
obtained with the classical method and with the mewposed methodology could be
then compared to a benchmark, considering a loimgerval of years and, eventually,
taking also into account the “change of the bask#&ct and its impact on the reliability
of the final estimates.
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