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Abstract

Compiling price indexes includes many challengdse TPl (Consumer Price Index)
calculation, for example, is performed in differastages, from an elementary aggregate
level up to the general index level. This papdbaised on the study of the aggregation
structure of the CPI. In particular, it shows howxiiary information (such as market
shares) can be added to the aggregation strucfutteecCPI in order to enhance the
qguality of the final estimates, comparing new pigEb methodologies of index
compilation to the classic ones. Preliminary resgtinfirmed that there are noticeable
differences considering indexes by type of stope¢ilized and non-specialized). Thus
this seems to suggest that a new aggregation steucan improve the robustness and the
representativeness of the estimates of prices memtsmThe study is developed through
a longer period of time in order to evaluate in theg-term the impact of the use of
auxiliary information. The chaining perspective vaié also assessed. Moreover the new
proposed methodology and the traditional methodscampared to the indexes (defined
sub-indexes) computed by type of store.
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1. Introduction

A price index is a measure of changes in a setioép over time. In particular, the study
presented in this paper was done in the conteat@bnsumer Price Index (CPI), which
measures the rate at which the prices of consumpfimds and services change from
period to period (International Labour Office et, &004). To compile a CPI, a fixed
basket of representative commodities is observed ttme. The CPI basket is based on
expenditures of a given target population (madbath families and individuals) living
in private households during a certain referenagogeTo summarize the evolution of
prices over time, a wide group of options is avddathe choice of the best price index
formula to use has been the object of intensivdysaind debate in recent years (see, for
example, Elliot et al., 2012). Regardless of thenfda chosen, the common practice is to
average unweighted price movements to obtain eleameaggregate (e.a.) indexes, and
then to aggregate the e.a. indexes using an atithmean with expenditure weights.
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For example in Canada, most of the e.a. indexesadcalated using the Jevons index, an
unweighted geometric mean of the price ratios pfesentative products within a basic
class for two periods, 0 amdbeing compared:
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Wherelj“ is the index of the basic clagbetween period andt; pf is the price of

representative iternat timet; p? is the price of iteni at base tim@ andn is the number
of representative items in basic clasqthe term item refers to a representative
product/outlet combination). Once the basic clasdexes are obtained, they are
aggregated to intermediate levels, then up to tmeafr components of the CPI, and
finally to the all-item national CPI. These aggrigas are done using a Laspeyres’ type
index, defined in its general form as:

IO:t — Z?:l IjO:tW]Q (2)

wherewj0 is the basket weight (or expenditure shares), adidbclasg at timeO. In

Canada, the published index uses a slightly matlifersion, where the weights are price
updated and the index is chain-linked to ensurdiraity in the series. For more details
see Statistics Canada (1995).

As shown in Table 1, the distribution of price qesby types of store in the CPI sample
does not always fully reflect the market sharesypes of stores. The market shares in
Table 1 are based on Statistics Canada’s QuamRetgil Commodity Survey (QRCS)
data. For this project, we define two types of edomspecialized stores and non-
specialized stores. This second group includes, among others, NAIC®140
(Department stores), 445110 (Supermarkets) andl4diome centers).

Table 1: Distributions of i-sample price quotes and market shares by typee

% Quotes % Sales
Major classes Non special. Soecialized Non special. Soecialized
stores stores stores stores
Food/Non-Alcoholic Bev. 97.03 2.97 82.30 17.70
Clothing/Footwear 49.67 50.33 21.72 78.28

In a previous paper (Toninelli et al., 2013), werdhaxplored the use of a different (and
more detailed) weighted aggregation structure ef itidex to evaluate whether it can
improve the quality of the final index. In partianl when the survey frame provides
information such as industrial classification (NACand size measures (in terms of
sales) per commodity types for each location, weistl whether the estimate can better
represent the purchases of the target populatiomdiyg the types of stores’ market
shares in the aggregation structure. In this stway, observed that the sub-indexes
obtained considering the type of outlets are djedifferent. These results seem to
confirm the initial hypothesis that the introductiof an additional weighted level of
aggregation by redefining the elementary aggrelgatgpes of stores would lead to more
representative estimatebhis is especially true when the sample distributb@tween
specialized and non-specialized stores does Hettéfieir respective market shares.
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In this paper we go further on this topic studythg behavior of the new aggregation
structure by computing the different versions of thdex over a longer period. The
cumulative effect obtained with the chained versibithe indexes is also assessed. The
methodology used for the study will be explainedéation 2. Section 3 will present and
discuss the main results and conclusions and somes on future research will follow in
section 4.

2. Methodology

This study was done using a simulated populatiGed®n the distributions of the survey
data collected monthly from January 2010 to Decerib&3. The dataset includes prices
of a sample of products and services, represeatativCanadians consumption. The
products and services included in the study cowaghly 55% of the CPI basket. The
primary source for weights (expenditure shares)Statistics Canada’s Survey of
Household Spending (SHS), whereas the market siares/pe of stores are based on
the QRCS as described in section 1.

The use of this simulated dataset has some limitatiThe various versions of the index
were computed to focus on the impact of the newergdion method. This means that
the indexes were estimated with all other thingadequal, i.e., even though all versions
were computed considering the same dataset, ndicadditreatment was done on the
data (such as out-of-season imputation). Also, astioned above, the results obtained
represent 55% of the basket, making comparisonis arity official index impossible.
Another limitation comes from the fact that duethe nature of the market for some
major components, the sample for a type of storebmrelatively small, limiting the
inference that can be done on some of the resnlfgrticular, the major class “Shelter”
has a very small portion of its basket in-scopettits study and a very small sample for
the specialized stores.

The first step in evaluating the potential impa€tusing market shares on the CPI
calculation is to determine whether the prices fitor defined types of stores move the
same way or differently. If the two groups’ priceovements behave the same way, the
additional level of aggregation would have a nelglegimpact. To test this, various
versions of the CPl were compiled using the sinedladlata:i) the Classic Index is
computed using the “classic” current methodologgv@hs index at the elementary
aggregate level, Laspeyres weighted formula toexgge indexes all the way up to the
all-item index);ii) the Non-specialized sub-Index is the sub-index computed (with the
classic methodology) on non-specialized stores;dmjythe Specialized sub-Index; is the
sub-index computed with the classic methodologgecialized stores only.

The first results showed that the use of an inteliate level of aggregation using market
shares could have an impact on the final estimaies. methods can be used to add this
intermediate level. First, the elementary aggregatebe redefined as the combination of
the same group of homogeneous representative grodadn the current definition, but
divided by type of store. The index for these tveavre.a.s are compiled using the Jevons
index (see formula (1)) and aggregated using adysg’ index, using type of stores
market shares as weights;(,.. for specialized stores armq‘?non_sl for non-specialized
stores) rather than the typical expenditure wesighhe e.a. index using the intermediate
level of aggregation becomes:
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IjO:t = Ij(,).:s;ec.wj(,)spec. + Ij(,)r:fon—s.wj(,)non—s. (3)

The second studied method uses the Jevons indethdosame redefined elementary
aggregate, but uses a weighted geometric meangiegaje the two new e.a.s, where
market shares are the weights:

10t — [(I.O:t )W?,spec « (10 )W?,non-s.]l/ (Whspect¥fnon-s)

] J,spec J,non-s. (4)

The following additional versions of the CPI wemputed using these two methods
and compared to the indexes described above:ir@ Arithmetic: a first weighted
aggregation is made at the low level (elementagyegate level) by type of stores, using
an arithmetic weighted formula (weights: marketrshaby type of store); bfrinal
Geometric: the computation of the index introduces a gedmetreighted average
(weights: market shares by type of store) at thetdevel of aggregation. For concision,
only the Final Arithmetic index will be shown inghiesults presented in this paper, and it
will be referred aginal Index.

3. Results

3.1 Sub-indexes estimates by type of store

The first question we would like to answer in thigrk is about the behaviour of the sub-
indexes’ estimates (i.e., the indexes computedgecialized and non-specialized stores)
by major class: can we obtain similar results impating price indexes for the two types
of store? Figure 1 shows the differences obsenatdiden the sub-indexes by major
class. The green bars represent the specializedndak, whereas the purple bars
represent the non-specialized sub-index; the ptagendifferences between the two
indexes are shown at the base of the second bar.
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Figure 1: Sub-indexes (Specialized vs Non-specialized) byomaasses
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The overall analysis of 4 years of data using ayesaf monthly indexes confirmed what
was found considering only one year data (Tonimlhl., 2013): remarkable differences
are found between the two sub-indexes by majosetad-or some of the major classes
the estimates for specialized stores are highereli@h Health/Personal Care,
Recreation/Education and Alcoholic Beverages/Tobacwhereas for the remaining
classes the estimates for non-specialized stores hégher (Food/Non-alcoholic
Beverages, Household, Clothing/Footwear and Tratefpan). The biggest differences
between the two types of store are observed foiteShgspecialized store estimate is
2.49% higher than the non-specialized store on&thidg/Footwear (the specialized
index is 1.49% smaller) and Health/Personal Capedislized stores show a higher
variation of prices than non-specialized ones: 2da)l

The same comparison was made in the long run,ishabmparing the chained sub-
indexes obtained taking into account 4 years cd.dbhis second comparison was done
to understand if the sub-indexes’ patterns thraiigle are changing randomly (i.e., the
differences are balancing out over time), or if tttends are mostly confirmed,
reinforcing themselves when considering more thaa gear data. These results are
shown in Figure 2.

Estimate

Major classes

Chained index (Non-spec.) M Chained index (Spec.)

Figure 2: Chained sub-indexes (Specialized and Non-speadifllzg major classes

Comparing the percentages of Figure 1 to the ohewrs in Figure 2 it becomes clear
that, if we consider the chained indexes, the wifiees between the two sub-indexes are
amplified over time. Nevertheless, these differenceFigure 2 do not always confirm
the signs of the differences observed for the haired indexes (Figure 1), even if this
happens for most of the classes (5 out of 8). Fbelt&, Clothing/Footwear,
Health/Personal Care (and, to a small extent, foan3portation and Alcoholic
Beverages/Tobacco) the sign of the differences dmtwthe two sub-indexes are
confirmed, whereas for Food/Non Alcoholic Beverage#iousehold and
Recreation/Education the signs referred to thengthisub-indexes are inverted. For
example, in the Food/Non Alcoholic Beverages majass the chained index show a
higher value of the specialized stores index (+#}l&ontrary to what happens with the
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“simple” (not-chained) index, where the specializeth-index is lower (-0.12%). On the
contrary, for Clothing/Footwear and, to a certaitent, for Transportation the chained
indexes confirm the trends observed on the simplexXes (the specialized indexes are
lower than the non-specialized ones).

Overall, the biggest differences between the twpesy of chained sub-indexes are
observed for Shelter and Health/Personal Care (selemses with big differences
observed in the not-chained estimates). The sjmmibbktores estimates are higher than
the non-specialized ones (the differences are bitwan 22%); on the other side, the
specialized index is largely smaller than the npeegalized one for Clothing/Footwear (-
15.01%) and for Recreation/Education (-12.57%).

Even if the relative differences between the sulekes by major class are not always
confirmed over time, it is clear that, considerimgth the not-chained and the chained
indexes, there are differences that can becomeeadie between the estimates referred
to the specialized and to the non-specialized stdrkis further confirms the findings of
our previous paper (Toninelli et al., 2013): a elifnt aggregation structure, taking into
account the relative importance of the two typestofe (specialized/non-specialized),
can potentially bring to more representative egésa

3.2 Classic and Final estimates vs Sub-indexes

In the following step of our analysis, we compdre Classic index (computed without
the weighting by type of store) and the Final indesmpiled with the additional level of
aggregation, i.e. weighting by type of store) eates with the sub-indexes by type of
store. This analysis mainly aims at testing two rmpierequisites that both indexes
should have. The first one is that even though fidssible to have the aggregated index
outside of the limits set by the sub-indexes du¢hto non-linear nature of the Jevons
index, one would expect that a price index staya/den the two empirical “boundaries”
represented by the sub-indexes by type of stoggeci@ized and non-specialized). In
addition to this, it is expected that the chainedsion of an index should be coherent
with the chained sub-indexes, over time. The sedwypmbthesis pertains the relative
importance of the two types of store: an “idealfier should reflect more closely the
pattern of the “prevalent” sub-index, that is thee accomputed for the type of stores
(specialized rather than non-specialized) thatagsenimportant within a certain class of
goods. These two hypotheses will guide us in utdeding if the Classic index and the
Final index can be considered “good” estimates ©P&

As regards the first prerequisite, in Table 2 tlecpntage differences between the

Classic/Final indexes and the sub-indexes (by kihstore) are shown (considering the
estimates by major class).

Table 2: Chainecindexe: comparison (Classic and Firindexe: vs Sul-indexe)

Classicindex vs Final (Arithmetic) index vs

Major classes  Non special. ind. Soecialized ind. Non special. ind.  Specialized ind.

Food/N-A.B. 1.77 -4.53 -4.42 -10.33
Shelter 22.43 -12.20 11.40 -20.12
Household -1.70 -3.02 -6.30 -7.56
Clothing/F. -9.38 4.22 -15.23 -2.50
Transport. -1.30 -0.20 5.89 7.08
Health/P.c. 9.96 -14.58 2.14 -20.65
Recr./Educ. -10.67 0.56 -19.07 -8.89
A.Bev./Tob. -2.45 -3.75 -5.20 -6.47

Percentage differences (index vs Sub-indexes)
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Observing the table, we notice that the observéfdrdinces vary a lot (in both size and
direction) at the major class level. In evaluatiiflerent alternative index formulas, this
is what we really would like to obtain: our ideatiex, at the major class level, should be
closer to the sub-index of the type of store tlsaprievalent for that class. Thus, what
happens if we compare the Final and the Classiexisl to the sub-indexes? In our
following analysis we will take into account theatvnost relevant classes for this study:
Food/Non-Alcoholic Beverages (simply Food, in tlldwing) and Clothing/Footwear
(simply Clothing, in the following).

For the Food major class, where the non-specialiypé of store is the prevalent
category, both the Classic and Final index areetlés the non-specialized sub-index,
than to the specialized one, as we were expedtirfgct, the Classic index is only a little
bit higher than the specialized one (+1.77%), whetbe difference in comparison to the
non-specialized index is more noticeable (-4.53%%).the other side, the Final index is
also closer to the specialized index (-4.42%) tloathe non-specialized one (-10.33%).

On the other hand, for the Clothing major classenetthe specialized type of store is the
prevalent category, both the Classic and Finalnegés are closer to the specialized sub-
index. The Classic index, for example, is closethi® specialized sub-index (+4.22%)
than to the non-specialized one (-9,38%). The Findex also reflects better the
specialized index (-2.50%) than the non-specialasal (-15.23%).

These results highlight that both the Classic dedRinal indexes seem to reflect more
closely the most representative sub-index of thiéerdint major classes. What is

surprising is that the Final index is not alwaye tlosest one to the prevalent type of
store index (it happens for Clothing, but not foo#, for example); this is what we were
expecting, seen the way the Final index is computed

3.3 Comparison of estimates over time (chained indexes)

Taking into account the big differences observednayjor classes, we finally analyze the
indexes’ patterns through time, considering the ma&in major classes (Clothing and
Food). In this section the Classic and the Fintiedes are compared, over time, with
the sub-indexes expected “boundaries” taking imtes@eration the data observed from
January 2010 to December 2012.

The results for the Clothing major class, in patic, are shown in Figure 3. The
comparison is made by means of chained indexeiebitavith what we defined Method
1 (see Toninelli et al., 2013 and Toninelli and @&, 2013), that is first obtaining the
chained time series, and then aggregating thero aptain the aggregated estimates.
Observing the patterns of the four compared chaingexes shown in Figure 3 we can
first evaluate if the Classic and Final estimates able to stay within the borders
represented by the two sub-indexes. Analyzing thésshould take into account that for
the Clothing major class, the specialized typetofesis the prevalent category; thus, we
expect to obtain an index that could be closehépattern of the Specialized sub-Index,
than to the behaviour of the Non-specialized one.

The Classic index seems to be extremely coherdtit tlve sub-indexes boundaries: it

almost always falls within the two sub-indexes, #tejust slightly more influenced by
the specialized one, at least for the first obgerma.
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Chained indexes - Clothing & Footwear
Method 1: Chain + Aggregate
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Figure 3: Comparison of chained indexes over time (majorscl@othing/Footwear)

The Final index in general seems to follow clobantthe Classic index the pattern of the
specialized sub-index until August 2012 (that isZ¥o/ears and 8 months), if we exclude
the first five observations and few other excemig¢®ctober 2010 and October 2011,
suggesting seasonal kind of outliers). Neverthebagsmovements of the prevalent index
seems to be amplified by the Final index, leadimdess coherence with the two sub-
indexes boundaries: these are already overtakdme dhird and fourth observations, and
then again on December 2010 and on December 20&fh (Ethis could be attributed to
the closeness to the Specialized sub-index); merethe Final index breaks the lower
“specialized boundary” starting from February 20a8d then never comes back in the
interval between the two sub-indexes. In fact, eifethe movement from the most
prevalent sub-index is stable, the Final index seenover-amplify any movement in one
of its components.

If the Final index seems to be more closely linkedhe Specialized sub-index (and
sometimes to excessively amplify its pattern),eatst in the first part of the observed
period, on the other hand the Classic index shovwmttern that is more a balance
between the Non-specialized and the Specialized; swertheless, in the last part of the
time series, starting from September 2012, it felomore closely the pattern of the
reference category sub-index.

These results contradict at least in part the figsliof the work discussed in Toninelli et
al. (2013), where the Final index showed a patteone able of staying between the sub-
indexes boundaries, whereas the Classic index skénge weaker, from this point of
view. This all suggests that a deeper study is esbeitt order to understand the reasons
for this incoherence in the results. At this patrdlso becomes clear that a comparison
with a superlative index is necessary, in ordedémtify which index can perform better,
between the Classic and the Final one.

In Figure 4 the same comparison of Figure 3 is mbmrising on the Food major class
(note that the-axis is set to a different scale in the two figyrer clarity purposes).
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Chained indexes - Food/Non Alc. Beverages
Method 1: Chain + Aggregate
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Figure 4: Comparison of chained indexes over time (majorscleeod/Non Alc. Bev.)

The evaluation criteria for data shown in Figuraréd the same highlighted before. We
expect that a representative index stays betweetwih sub-indexes boundaries and that
it reflects more closely the pattern of the sukeidepresenting the prevalent type of
store. For Food, the non-specialized stores isptegalent category, thus our “ideal”
index should follow closer this sub-index’s pattern

From the first point of view, the Final index dasst seem to fit the criterion: after the
two first observations it goes immediately “outth&-boundaries”; then it follows very
closely the non-specialized index (from October@@iDecember 2011), and then again
it shows very low values that overtake the sub-tedélimits.

Considering the second criterion (closeness tadaference sub-index), the Final index
works better from September 2010 to December 20A&tierf, for most of the
observations, the index is overlapping the Non-gfiged sub-Index), but then moves
away from the sub-indexes from January 2012 to Déee 2012.

Better results are obtained for both the criteyathe Classic index: it follows more
closely the sub-index of the reference categoryrfost of the observations (until August
2010, and then from January 2012 to the end obéhnies), and it is more able to stay
within the two sub-indexes’ boundaries for the véhobnsidered time.

From what is seen in this section, there are ckgns that the new Final index
(computed with the Arithmetic weighted averagegnse to over-amplify the movements
in sub-indexes, in comparison to the Classic indexe multiplicative effect of the
chaining seems to make the Final index move furdveay from the others over a long
period of time. Nevertheless the situation charggést not only class by class, but also
considering the different parts of the analyzecetigeries: for some of them the Classic
index seems to be better, for some others, thel Fidax can be considered the best
choice. However, in general both the indexes semmlly to follow closer the prevalent
sub-index; nevertheless, also this behaviour varitést class by class and according to
the considered time. With these contradicting tesuwe can only conclude that the Final
index, despite expected to be more representathesy not be appropriate for all
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components of a CPI, depending on the nature optbeucts, of the market and on the
quality of the auxiliary data available.

4. Conclusions and further research

This paper extends the analysis started by Toiigietll. (2013) and further discussed in
Toninelli and Beaulieu (2013), taking into consatérn a longer time interval of data
(from January 2010 to December 2013).

The first part of the analysis confirms the pregioasults: the Specialized and the Non-
specialized sub-indexes move very differently. Ataverage level, higher values are
observed for specialized stores, but the situatitamges a lot considering the different
major classes. In fact, taking into account thenfde” estimate (not-chained indexes),
the observed absolute differences ranges from anmim of 0.12 to a maximum of
2.49%.

The discrepancies between the two sub-indexesvareraore emphasized if we consider
the chained indexes (computed on all 4 years agtjregthe chained time series). It is
not clear if the discrepancy between the two sulastes is a random phenomenon that
over compensate itself over time: in 5 out of 8 anajlasses the difference (and the
direction of the discrepancy) is emphasized bydbmputation of the chained indexes,
whereas in the remaining 3 classes, this doesppdra What emerges clearly is, again,
that different behaviour and big rather than nardifferences are observed according to
the considered classes. This all confirms agasg &l the long run, that an index with a
new aggregation structure, that considers the weigjaverage of two sub-indexes by
type of store, should increase the representatbgeref the estimates of prices’
movements over time, taking into account the difféibehaviour of the two sub-indexes.

In this paper we also compared the Classic and Fidax with the reference sub-index,
that is with the index that represents the prevatategory in a certain major class. In
particular, the major classes of Food (where the-specialized type of store emerge as
prevalent) and Clothing (for which the specializtdre is the most important category)
were considered. For these classes, both the €lassi the Final index follow more
closely the pattern of the prevalent sub-indexn tiiee pattern of the other sub-index. But
the relative distances between the two indexes thadreference sub-index and the
closeness of one rather than of the other to #ference sub-index vary a lot both by
major classes and considering different times éngiries. Thus, at this point it's hard to
decide which choice is better.

In the last part of the paper we focused the aisatys the two already mentioned main
major classes, Food and Clothing. The aim of thast pvas comparing over time,
considering the chained indexes, the Classic andl Fidexes with the two sub-indexes
referred to the specialized and to the non-speeidlstores. In this part, the two main
criteria to evaluate the relative strength of theeixes were: 1) how they are able to stay
within the “boundaries” represented by the two sudexes; 2) how much they are able
to follow more closely the reference sub-index, the sub-index that represents the
prevalent type of store in a certain major clage findings of this analysis are not really
conclusive. First, they seem to contradict the iy results obtained with a different
dataset (and by means of an analysis focused bartestime; see Toninelli et al., 2013,
and Toninelli and Beaulieu, 2013). Second, thewatain of the relative capability of the
two indexes in staying between the two sub-indegey, not only by major class, but it
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is also very different within the same time serifes: some part of it, an index can be
better, whereas for some other, the other indexpeaform better. Third, we checked
which of the two compared indexes can follow molesely the reference sub-index.
Also in this case, the relative closeness to theisdex of the prevalent type of store
varies a lot between the two considered major efassverall, for Clothing the Final
index seems to perform better, at least in the fiest of the time series, whereas for
Food the two indexes alternate themselves in belmggr to the reference category sub-
index, and the Classic index seems to perform bietttae long run. The main conclusion
of this part is that the Final index seems to afyijgihy movement in the sub-components
in the aggregated index.

The findings of this work show that a further, deegtudy is needed. In fact, the analysis
should be carried on at least at the major classd,lbecause an overall analysis brings to
inconclusive results, that can be only seen asahgensation of opposite trends, or that
cannot be completely generalized. A bigger datasih more data (covering a longer
period), would be helpful in obtaining more preaissults.

Furthermore, we have to understand the reasonsdhae the incoherencies with the first
findings of our research, which highlighted befierformances of the Final, rather of the
Classic indexes: contrary to what we found beftire Jatter in the long run now seems to
be more coherent with the limits defined by the-sulexes.

Finally, we could reach more general and valid tmions if we compared the Classic
index and the new Final index (with the additiodnalel of aggregation) with a
superlative index (i.e., the Fisher or the Térngiislex). This phase of the analysis is
already under development. The comparison withFisber “ideal” index can be done
considering two strategies: using the Fisher indexputed as the geometric average of
Laspeyres and Paasche indexes, in their classiowsy or computing these two indexes
with an additional level of aggregation, based ba type of stores (specialized/non-
specialized). The comparison with the Tornqvisexdn particular, will probably bring
to more general and robust results, seen thatdatages (by means of a geometric
average) the price relatives, weighting them by meeaf the arithmetic average of the
value shares for the two considered periods.

Another interesting further research could be dmed taking into account how and how
much the different studied indexes can be infludrgthe change of the basket effect.

Also this part of the analysis is already underefi@yment, comparing the 2009 and the
2011 basket structures.

Acknowledgements

This research project has been developed with tippost of the ITALY® project

(Action 3: Grants for Visiting Professor and Schipldniversity of Bergamo, 2013) and it

has been also supported by the 60% University f@ddssersity of Bergamo).
Disclaimer

The contents of this article reflect the viewsh authors and not necessarily the official
views or opinions of Statistics Canada.

1983



JSM 2014 - Government Statistics Section

References

Elliott, D., R. O'Neill, J. Ralph, and R. Sanders®012. Stochastic and Sampling
Approaches to the Choice of Elementary Aggregatembta. Discussion Paper.
Office for National Statistics.

International Labour Office (ILO), IMF, OECD, Eutas, UNECE, and the World Bank.
2004. Consumer Price Index Manual: Theory and RectGeneva, Swizerand:
International Labour Office.

Statistics Canada. 1995. The Consumer Price Inddgrénce Paper Update based on
1992 Expenditures. Catalogue 62-553. Ottawa, Oatisiits Canada.

Toninelli, D., M. Beaulieu. 2013. Using Frame Infation to Enhance the Quality of a
Price Index. In 2013 International Methodology Swsipm proceedings. Ottawa,
ON: Statistics Canada.

Toninelli, D., Z. Patak, and M. Beaulieu. 2013. Bnting the Quality of Price Index
Estimates Combining Updated Weights, a More Reptatige Sample Design and a
Different Aggregation Structure. In JSM Proceedjrigsitistical Computing Section.
Alexandria, VA: American Statistical Associatiora38-2052.

1984



