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1. Introduction

Usually the National Statistical Institutes (NSfspduce and disseminate a system of Consumer
Price Indices (CPIs): a general price index (@livitindex) and partial indices, which are indices by
groups of commaodities and expenditure classes pmgbgraphical area, regions or cities.

CPIs computed and published at territorial levelary useful in order to evaluate consumer price
evolution across different areas in the same cyuiitney are more widely used in the countries
where the indices are used for escalating incomdssalaries. Furthermore, analysis of local area
CPIs can illustrate and explain the impact of loeedbnomic conditions on consumer prices and
household behaviour on the process of inflation.

Considering the procedure of computation, a divecgeemerging from a comparison between the
CPIs referred to two areas depends on two maiorscthe different evolution of the prices of the
products and services (elementary indices), and differences regarding the behaviour of
consumers in their purchases, that is on the sbhhe expenditure devoted to the different
products and services (system of weights). In otdenterpret the divergences and analyse if the
process of inflation is similar or different in szl areas, it is important to be able to examimg: a
decompose the divergences between the CPIs irrafitfeegions or cities so we can understand
which are the most important factors that caussetioévergences.

The aim of this paper is twofold. Firstly to suggasimple method to carry out the decomposition
of the divergences between two CPlIs or, at leastave an approximate measure of the importance
of the factors that affect it. Secondly to pressmine empirical analyses by using CPIs and the
elementary price indices utilized by the ItaliantiNaal Statistical Institute (ISTAT) for the
construction of the CPIs at level of chief regiotwins. The analyses are carried out essentially to
show the usefulness of the proposed decompositessuares in order to interpret the divergences
between different indices.

The paper is organized in the following way. In 8ect 2 an improved version of the
decomposition originally proposed in Biggeri ancb@mi (1987) is suggested in order to analyse
the divergence between CPlIs calculated at diffesgnitorial level and to examine and interpret the
factors that can affect local estimates of inflation Section 3, after a brief description of thayw

in which CPIs are calculated in ltaly at territbriavel, the data set used for the analyses is
presented. In Section 4 the results of the experiahecomputations are illustrated and examined
and the main empirical findings are reported. Thactuding remarks of the paper focus on the
usefulness of the method suggested to investig@enflation processes over different territorial
areas but also in order to get information on tkiert of the divergences and possible further
developments of the analyses are suggested.



2. The divergence between CPIs at territorial level: a method for decomposing
and interpreting it

2.1 A method for the decomposition of the diver gence between CPIs

For the construction of CPIs most NSIs make ugbetaspeyres type index, which is expressed at

timet as a weighted arithmetic mean of the price ratogrice relatives P for a basket ofn
prk

products and services using as weights the expegedshares on commodity or servicein the
base period, expressed byw, . In formula:

P=YPegw =Y Ry [1]
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where R are elementary price indices a@rm =1.
k

The divergence between two different CPJ®., and, P®, can be written as follows:

PR =R%=2 RIOW'- > RIOW [2]

As we can see from [2] the difference is influenbeth by the set of the elementary price indices
and the weighting system in the two areas.

Starting from Bortkiewicz’s theorem it is possiliie decompose the divergence between price
indices associated with different systems of weigdnd this can be done by identifying different
factors and elements (Schultz, 1997, ILO, 2004 @p-214).

For the purpose of this paper it seems preferabtefer to the decomposition method presented in
Biggeri and Giommi (1987) and Biggeri and Leoni 2P where the two CPls considered shared

the same set of elementary price indicgg(=, R Ok=1,...n).
In this case formula [2] becomes:
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where the divergence between the two aggregateesdiepends only on the differences in the

weighting system referred to A and B (“weight eff@c
Formula [2bis] can be decomposed as follows:

P = R*"™ =nl% [§ OR, [2 ter]

where d, :(,v\{(A -, V\f) is the difference between the weights used foatigregation of the same
elementary price indices, and s, are the standard deviation of the elementary pndees and of
the differences between weights respectively Rnd is the linear coefficient between the
elementary price indices and the differences irctireesponding weights.



Following the same approach it is possible to dgmmsa [2], considering the general case when the
two indices differ even in the set of the elemegntadices which are referred to products with the
same number and characteristics.

n

Consequently, by adding and subtractﬁg, F{f} 0w’ , the divergence between the two indices can
k=1

be written as follows :

rRA—rRB:ermB(ref—er?)+;F@f‘[@r w-, w) [3]

k

In equation [3], the divergence between the twaegate indices is decomposed additively in two
parts. The first sum on the right hand side of {2Jn be a measure of the “elementary price index
effect”, while the second sum refers to the “weigtfiect”.

The interpretation of the elementary price effecequation [3] is straightforward : giveny’ , the

higher(r RA-. F;Bt) , the higher is B* in respect tqg P°.

Obviously the importance of the “elementary prindex effect’” depends on the weight too

and on the correlation betweew? and(r RA-. F,’fi)

Regarding the interpretation of the weight effettshould be noted that, for a givqr’ﬁ(’;, the

higher the differencé,v\&A - r\/\4‘3) , the higher is B* in respect tqPR°. which, in turn, will tend to

move the divergence between the two aggregate i@fie opposite direction. In conclusion, as for
the elementary price effect, the magnitude of tiaeight effect” depends on the correlation

between, R’; and(rvw(A -, V\{(B) :

By expressingd, :(rPkf‘t -, PkBt) the difference between the set of elementary prideees A and
B, the decomposition [3] can be equivalently stated

PA = RP=(nls, (5 0R, ,+3)+( w050 R ) 13 bis]
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where referring to the “elementary price index efféhe linear coefficient between the weighting
system ,w® and the differenced, is expressed bYR ;- 5 =Z(,V\f —rV\kB)Eﬁé'k —3)/nEI§VB Os,

' k=1
while s.and s; are the standard deviation of the weights anddpfrespectively and

o=

Sk

Zé’k represents the distance between the centres ofvthdistributions of elementary price
k

indices. In fact3=lz P —Ez, P = Pl —/ Rt
ne " ng T
Considering the “weight effect’s . and s, are the standard deviations of elementary indx¢e%

and of the difference between the weights respelgtiwhile R, is the linear correlation
coefficient between the elementary price indices the difference in the corresponding weights.



2.2 The decomposition and the interpretation of the divergence between CPIs at territorial
level

Considering CPIs calculated at territorial levelist reasonable to assume that the products
purchased are the same (number and characteriaticss different areas in the same codntry
this case considering aréas reference area we can express the differerteede the CP1 for

areq , rRi , and for ared , R' , for each aggregation level, as follows:

n
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Using the same approach illustrated above a fistqulure for obtaining a decomposition of the
difference [4] is to add and subtract the hybrideix obtained as weighted arithmetic mean of the
elementary price indices of ar¢ay using the weights of arda Consequently, the divergence
between the two indices can be written as follows :

n
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By using a similar procedure to that used abovaeldwmposition [5] can be equivalently stated as:

R'- R =(ns, (50R ,+3)+( ms OsOR,) [5 bis]

where the “elementary price index effecé’h (s, 5 DF&M +3), is influenced bysw , the standard
deviation of the weights concerning ajedy s; the standard deviation of the elementary price
index differences in the two areas comparedRQ%, the linear correlation coefficient between the
weighting system of the index in the ateand the difference in the elementary indices ettho

areas and by_F:EZJK the difference between the means of the two digions of elementary
n=

price indices.
Similarly, the “weight effect”(n (s, 5 OR, d) is determined by analogous factors, that isshy

the standard deviations of elementary indices ebgr by s,, the standard deviation of the
difference between the weights in the two area @ewp andR, , the linear correlation
coefficient between the elementary price indicas thie difference in the corresponding weights.

Obviously the decomposition of the difference betwéwo local CPIs, as expressed in [5], can be
also obtained by adding and subtracting the hyimdéx obtained as weighted arithmetic mean of
the elementary price indices of atassing the weights of argaThus:

1 If this hypothesis is not satisfied the resultshef decomposition are approximate.
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where the factors that influence the “weight effeahd the “elementary price effect” are the
counterparts of those identified in [5bis].

From a different point of view, by considering ajeas reference area, it is possible to express a
similar difference between two local CPIs :

P R=Y R OW->, B Ov 7]

k=1 k=1

By applying the same procedure to that used i8] [6] two different forms of the decomposition
of the CPI difference [7] can be achieved. To begith, by adding and subtracting the hybrid
index obtained as weighted arithmetic mean of fleenentary price indices of ardausing the
weights of areqwe can state that:

R‘—ﬂhgr%w Z ALY +Z B, W~ Z RO W=
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where taking into account that, :(rV\L - rV\é) and 9, :( R, F;Jt) the factors that influence

the weight and the elementary price index effests g similar interpretation as above.

Then by adding and subtracting the hybrid indexaivletd as weighted arithmetic mean of the
elementary price indices of arpasing the weights of aréahe decomposition of the two local CPI
difference can be expressed as:

M:
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where the factors that influence the two effecta/hich the total difference is decomposed are the
opposite number of those identified in [8].

Although the factors that influence the two compuseof the difference between two local CPls
are conceptually similar in the four decompositisaggested, they can give two different results
since they are defined relating to different digitions of weight, elementary price indices and
corresponding differences.



As we can see, by using equations [6] and [8] &seilts obtained are the same, and only differ in
the sign (positive or negative). On the other hamd,applying decomposition [5] and [9] it is
possible to obtain identical results differing omythe sign but are different from those obtaibgd
using the two decompositions [6] and 48] The only factor which has the same value in all
decomposition forms is the difference between e drithmetic means of elementary price index
distributions which considering two local CPIs bees:

- 1 1 _ _
5==Y RI-=Y R'=R'-/R [10]
n4 n<

This factor, which has an interesting interpretatioom an economic point of view, plays an
important role both in determining the “price effeand influencing the overall difference between
the two CPIs considered.

The unweighted arithmetic mean of the periodo t price relatives, for example in arga

, j
EZ R :Ezp—‘] , Which is the Carli index, can be consideredhasttest estimator under the
n= n=c np

assumption of normally distributed elementary iedior price changes.

Therefore, the divergence between two local CRid,the evaluation of the degree of the influence
of the factors in which it is decomposed, dependstie shape of the distribution of the two
elementary indices compared. If ajeshows a negatively skewed distribution of pribarges
while in areal there is a symmetric or positively skewed distiidu of price changes, the overall
difference between CPIs will be mainly influencedthe “weight effect” and in particular by the

correlation between price changes and weightshik dase the value o is negative and this
shows that the products which are more widely coresiand therefore have a higher expenditure
weight, experience a major increase in price amsl tlas a rising effect on the aggregate price
index.

By understanding how the dispersion of the elemgnfaice index distribution affects the
difference between CPIs at territorial level camvide us with an important insight into the
behaviour of consumers and the process of inflation

3. The organisation of the decomposition analyses on Italian data

In order to evaluate the usefulness of the propatmmbmposition methods of the divergence
between two CPIs, some empirical computation aralyaas have been conducted on the Italian
CPIs compiled at territorial level. To explain twerk done, a summary of the procedures followed
for the construction of the CPIs for the chief megil towns in Italy and then the organisation &f th
computation carried out are presented.

2 In actual fact a unique measure of the differermald be achieved but it is irrelevant to the aiihis paper so we
will leave this issue for further development.

It is well known, that the distributions of pricand elementary prices are very important to éxplee economic
behaviour and, consequently, the process of iofie¢Cfr. for example: Baye M. R. (1985Binette A. and Martel S.
(2005), Lach S. (2002).



3.1 The proceduresfor the construction of the Italian CPIs

ISTAT elaborates three different CPIs using, as ymather NSIs, ahain index of the Laspeyres
type. Here CPIs computed with reference to the wmision of the whole population, called NIC
are considered.

Concerning products, the COICOP hierarchical d&sgion (Classification of Individual
Consumption by Purpose) is used, as underlinechbeyiriternational Labour Office (ILO, 2004)
Theelementary aggregatethat are groups of relatively homogeneous goodssarvices (that can
serve as strata for sampling purposes) have begregaged in sub-classes (in the year 2007 equal
to 208), inclasseg108), in groups(38), up to 1divisions(chapters of expenditurg)

Within each elementary aggregate, tbpresentative produc(®40 in the year 200@re selected to
represent the price movements of all the goodssamdces in the elementary aggregate and for
which a system of weights should be estimated. b\ee in some cases the representative
products are “composite product” so masmsor productscan be selected for price collection (in
2007 more then 1,000).

The collection of item prices is carried out botntrally, by the staff of Istat and locally, in the
chief towns of the provinces (85 Municipalitiesthre year 2007), by the staff of each Municipal
Statistical Office (MSO), following two differentrpcedures (Istat, 2007). Istat collects item prices
for products and services defined by national pggbolicies and show a unique price throughout
the whole country, and for prices that are difficdolobserve directly at local level because ofdap
and continuous technological changes of the prad{ibe elementary items so collected represent
about the 20% of the products in the CPI).

The different MSOs included in the survey obsemiegs from individual outlets at territorial level
(nearly 40,000). The outlets are selected by MS@sefach product using a non-probability
stratified sample, according to the size and theatgaphic importance of the local district
(municipality), the characteristics of the areab@m and non-urban and so on) inside the
municipality, the type of distribution channel gomducts sold; the size of the outlet; the varigbil

of the price of the product. The selection is mattiepugh a kind ofquota samplingto be
representative of the behaviour of the consumerthénmunicipality, using various sources of
information (for example, the local Chamber of Coence).

The selection of thesgems is purposive or judgmental; the significant diffites involved in
defining an adequate sampling frame (that is,teofi@ll the individual goods and services bought
by households) preclude, in this moment, the ugeaditional random sampling methods.
Therefore, in each outlet selected for a specift@pct of the basket, collectors gather the price o
the most sold elementary iterof the product. Then the prices of these items aolected
throughout the year, with different frequency. AbelD0,000 elementary prices are collected,
mostly on a monthly basis, some twice a month {fesh vegetables and fruits, fresh fish and
automotive fuels), and some on a quarterly basis.

Due to ease of computation, timeliness and cleaning, for calculating the CPIs on a territorial
level, the Municipal CPIs, Istat uses the Laspeyyps formula which has the same structure of [1],
but with annual revision of the system of weighé&ferred to the December of the previous year; so

* The main Italian domestic measure of inflation fitacroeconomic purposes is the CPI for the whol@ndindice
nazionale dei prezzi al consumo per l'intera cdiléta nazionale, NI In addition, the CPI for blue and white collar
worker non agricultural householdsidice dei prezzi al consumo per le famiglie diraped impiegati non agricali
FOI) and the Harmonized Index of Consumer Prices (HlIdPthe framework of the EU CPI harmonization are
calculated.

® The following example shows the possible coveraigihe different aggregates. The entire set of omion goods
and services covered by the NIC is divided intasibns, such as “food and non-alcoholic beverag&sich division is
then divided into groups such as “food”; then egadup is further divided into classes, such ash“fidoreover, each
class is divided into more homogeneous sub-classeh, as “fresh fish”. Finally, a sub-class mayuéher subdivided
to obtain the elementary aggregates and insideesktto select the representative product sucfieshivater fish”.



that for all the months of the subsequent yeairitiees are computed referring to the base period
December of the previous year (that is the indarescomputed as..P ... where t is the current
year and m=1,...,12 refers to the months). The MpalcCPIs are calculated for 85 municipalities
(chief town of the provinces) using household exjieme share as weights, computed taking into
account two main sources of data: the HES (the etmigs Expenditures Survey) and the National
Accounts estimates for household final consumpérpenditures (additional information are also
obtained from production and trade statistics, seamlata gathered from cash registered data, and
S0 on).

3.2 The Data set available and the computations carried out

Monthly CPIs for 540 elementary aggregates andctireesponding expenditure weights, for 85
municipalities and for each month of the periodnfrdanuary 2002 until December 2007, are
available for our analyses.

As the purpose of the paper is to illustrate thefulsess of the decompositions suggested above,
and to avoid a computational overload, we decidelittit the analysis to December of the years
2002 and 2007 and limit the comparisons to 9 dioehs of regions or autonomous provinces.

The selection of the municipalities was carried taking into account the level of the chained
general CPIs in the year 2002 and the differentugdom of the CPIs between 2002 and 2007, thus
considering the cities where it is reasonable wum& a different behaviour of the sellers and
consumers and a different evolution of attitudearding sale and purchase. The choice was based
on the results shown in figure 1. The territoridtion of the cities in the north, centre and sout
Italy were also considered.

Fig 1. Comparisons of chained General CPIs at 28@? and its changes from 2002 and 2007
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The final choice includes the following cities: iyr Trento, Venice, Trieste, Florence, Rome,
Naples, Potenza and Palermo.



The decomposition of the differences between this ©@Pthe 9 cities and therefore the evaluation
of the “elementary price index effect” and the “gleti effect” were computed using the formulae
[5] and [8] that lead to different results, so that each binary comparison two estimations are
obtained as shown in the tables at the end of #widh 4. Information regarding the standard

deviations and correlation coefficients and theda®@ related to the different effects, necessary
for the interpretation of the results, are provi@dsdwell. Some descriptive statistics can be seen i
tables 1 and 10 referring to December of the y2&@2 and 2007 respectively.

As therepresentative productsan differ in number and characteristics overdifierent cities and
over the different years, the results obtainedagmgroximate, and therefore need to be interpreted
carefully.

4. Analysis of theresults

The results of the decomposition of the divergerimdsieen the 9 Municipal CPIs reported in the
tables 1-18 need some explanation.

Table 1 and table 10 report some moments of thmezieary price index distribution and the weight
distribution; therefore besides presenting infororatoncerning skewness and kurtosis they show
the results concerning two important factors neagskor the interpretation of the decomposition
[5] and [8], that is the standard deviation of éementary price index distribution and the staddar
deviation of the corresponding weight distribution.

By making bilateral comparisons of the CPIs caladan these cities using formulae [4] and [7]
we can obtain the matrices of the overall diffeemnshown in table 2 for the year 2002 and in table
11 for the year 2007. In order to estimate theedg#it factors that influence the above differences,
by applying the decomposition [5] and [8] respeslif we can obtain the results presented in tables
3-9 for the years 2002 and in tables 11-18 foryder 2007.

All the above tables, organized as matrices, sih@wnames of the municipalities compared in rows
and columns and in each entry shows the correspgmiiferences (or the factors) thus in the main
diagonal the values are zero.

Data must be read by row: the entries below thexrd@igonal refer to the computations involved in

applying formula [5] and therefore present the djeaces P\, ~ ... ., Wherej and |
(j,1 =1,...,9) are the municipalities and the former city isaged in the row; on the contrary, data
shown above the main diagonal refers to the contipuginvolved in calculating formula [8] and

therefore presents the results of the divergengesP.,,, — ... P., Where in this caseis the

municipality reported in the row.

Looking at the results for December 2002 it isgildle to see in table 2, that there is a high
variability in the indices of the different citieblaples shows the highest inflation rate (3.82%),
while Florence shows the lowest inflation rate 824), with a difference of 1.69 percentage points.
To analyse the decomposition of the divergencethefbinary comparisons, some examples are
presented below.

Comparing Naples with the other cities the diffeenbetween the CPIs are all positive, but with
different values which have a “hidden meaning” aning the degree of importance of the various
factors that affected the CPI differences.

Considering the divergence of Naples with Turir talue of 0.885 (table 2) can be decomposed in
a “price effect which is equal to 0.516 (table 3) and inwae€ight effectwhich amounts to 0.369

(see table 7). However the decomposition of theepeiffect shows thad is equal to -0.639 (table



4), that is, it produces a negative contributionhte price effect. Sincd measures the difference
between the arithmetic mean of elementary pricexndistributions of the two cities compared,
analysing the shape of the distributions (Skewrses$ Kurtosis, in table 1) it can be said that
Naples presents a negatively skewed distributionthef elementary indices, while in Turin the
asymmetry of the corresponding distribution is pesi Nevertheless by examining the values of
the other components (tables 5, 6, 7, 8 and 8)dtaar that in this case the weight effect is @igh
than in other comparisons and the correlation betvwedementary indices and weights is positive in
Naples (r= 0.06) and negative, although near to,ZerTurin (-0.01). This indicates that in Naples
the prices of products and services which are madely consumed have increased more than
average. On the contrary, products and servicegdsf consumption in Turin did not show a major
increase in price.

Considering the decomposition of the overall diegige between the two CPls of Naples and
Florence, which shows the highest value equal @81l (table 2), it is interesting to emphasize that
the “price effect is equal to 1.396 (table 3) while the contributiof the tweight effectis 0.295
(see table 7). In this comparison, the divergerscenostly due to the price effect, where the

contribution of & is equal to 0.596 (table 4), which has the same sf the price effect and it is
this factor which makes the value of price effechgh.

By analysing the distributions of the elementanyiédes of the two cities (table 1), summarized by
the moments and correlation coefficient betweerepithanges and weights, we can see that
Florence shows a higher negatively skewed distiobuthan that of Naples; on the contrary the
correlation coefficient is lower in Florence thanNaples.

Finally, comparing Florence with Venice, the decosifion of the divergence between the two
CPlIs, which amount to -1.200 (table 2), showspect effect equal to -1.222 (table 3) and a
“weight effectequal to 0.022 (see table 7). In this case thectire of the system of weights is
quite similar and the all divergence is due to phnee effect (on average the elementary price

indices are more increased in Venice than in Floeand the contribution adis equal to -0.851
(table 4), which is quite high and of the same sifythe price effect. In fact, the distributionstbé
elementary price indices show a lower negative asgtry in Venice than in Florence and, at the
same time, there is a higher correlation betweemehtary indices and weights for Venice.

Before considering some general conclusions,iiitexresting to examine the results of the analyses
shown above the main diagonal, where the compazisoefer to the divergences

t_mP' - t_mPt';m and the decompositions are computed by using timeuia [8].

t+m
Considering the comparison between Turin and Naplissclear that the overall divergence is the
same as illustrated above, but with different sigrfact it is -0.885 (table 2). The estimationgiue#

different effects obviously change sign, but arsoaslightly different (as seen in the comment

concerning decomposition in Section 2, the value dfis the same but with inverse sign). The
estimation of price effect is -0.584 (table 3) dhd weight effect is -0.301 (table 7). However the
conclusions of the analysis of the decompositiothefdivergence are the same. A similar situation
can be noticed by examining the other divergenedwden different CPIs, although in some cases
the differences on the estimated effects can be bigher.

The analyses of the decomposition of the divergermsdween the CPIs of the cities considered,
demonstrates that the evolutions of the consumeegpiat territorial level is quite different across
Italy and influence the divergences between thesCGRIdifferent ways and degrees. In general, we
can say that from December 2001 to December 2082litrergences in the evolution of the CPIs
depend mostly on the price effects, that is ondifferent evolution of elementary indices. On the
other hand, the effect of the different share gfemditures regarding the various goods and services
is in some cases important as well. This occurs,ef@mple in every comparison concerning

1C



Palermo and Potenza, two southern cities, withthedl other cities. Moreover it is evident that
divergences between the CPls are strongly affebtedhe characteristics of the corresponding
distribution of the elementary price indices andthy value of the correlation between elementary
indices and weights. As the results show, low déffees in the distributions of elementary indices
and, above all, very low levels and differencethmcorrelation coefficients can have strong effect
on the divergences between two CPlIs as well.

Finally, looking briefly at the results for Deceml&907, it is possible to see in table 11 thatehgsr
still high variability in the indices of the diffent cities, and even higher than December 2002. In
this case Palermo shows the highest inflation (&&5%), on the contrary, Trento shows the lowest
inflation rate (1.57%), with a difference of 1.7®grcentage points. We can also see that the
evolution of each municipal CPI has changed in canspn to the year 2002, and therefore the
ranking of the CPlIs for the various cities has geahtoo. However, the analyses of the results of
the decomposition of the effect of the divergeneeMeen the different CPIs show that, in general,
they are quite similar to year 2002. The divergsnmepend mostly on the price effects, that is on
the different evolution of elementary indices. @e pther hand, in 2007 the effect of the different
share of expenditures regarding the various goadssarvices is only high in some cases. This is
the case of every comparison concerning Potenzhtaiess extent Palermo. Moreover it is still
evident that divergences between the CPls are gdyramffected by the characteristics of the
respective distribution of the elementary priceiced and by the value of the correlation between
elementary indices and weights; this situation@0?2is still closely similar as in 2002. Obviously,
the analysis of the each divergences between the @Rhe different cities give different results,
but the related comments are irrelevant to thegaemf the paper.

Tables for the decomposition analyses of 9 Municipal CPIs of December 2002 in

Italy. December 2001=100.
(In order to correctly understand the results regzbm the following tables it is possible to refer
Sections 2 and 4)

Table 1 Moments of Price changes and weight distributions

| TURIN | TRENTO | VENICE | TRIESTE | FLORENCE | ROME NAPLES | POTENZA | PALERMO

Elementary Price distribution

Mean 103.03| 101.93 102.65 101.93 101.80| 103.00| 102.40 101.43 101.34
Standard Deviation 5.25 8.49 7.00 12.76 6.07 6.64 12.34 12.16 13.19
Skewness 2.252 -5.662 -5.387 -6.021] -7.541| -5.059| -6.9000 -5.630 -6.226
Kurtosis 16.616| 76.769 89.810| 50.844 144.262| 113.889| 58.908 53.182 49.504
Weight distribution

Standard Deviation 0.00354| 0.00349 0.00355| 0.0037¢ 0.00371| 0.00411| 0.00368 0.00317 0.0035¢
Correlation Coefficienf -0.009 0.047] 0.049 0.033 0.026| 0.000 0.056| 0.036 0.044
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Table2 Overall Differences between pairs of cities

TURIN | TRENTO | VENICE | TRIESTE | FLORENCE | ROME | NAPLES | POTENZA | PALERMO

Nic dic_02 | 102940 | 102726 | 103334 | 102815 102.134 | 103003 | 103.825 102222 102.839
TURIN 102.940 0.214 -0.394 0.124 0.80p 0.064 -0.8B5 0.118 D.10
TRENTO 102.726 -0.214 -0.608| -0.084 0.59p -0.278 -1.0p9 0.504 118
VENICE 103.334 0.394 0.608 0.519 1.20p 0.331 -0.4p1 1.312 0.495
TRIESTE 102.815 -0.125 0.089 -0.519 0.68L 0.189 -1.p1 0.593 20.0
FLORENCE 102.134 -0.806 -0.592 -1.2 -0.681 -0.97 -1.691 -0.088 708.
ROME 103003 | 0.064 0278  -0.33] 0.18p 0.870 -0.8p2 0.181 olLe5
NAPLES 103825 | 0.885 1.099 0.491 1o1p 16d1  oa8p2 1.403 0.p8s
POTENZA 102.222 -0.718 -0.504 -1.117 -0.598 0.048 -0.7B1 -1.403 0.617
PALERMO 102.839 -0.101 0.113 -0.495 0.024 0.705 -0.1p5 0.986 0.517
Table 3 Price effect

TURIN TRENTO | VENICE TRIESTE | FLORENCE | ROME NAPLES POTENZA PALERMO
TURIN 0.284 -0.373 0.306 0.873 0.117] -0.584 1.022 0.319
TRENTO -0.400 -0.619| -0.046 0.567 -0.3760  -1.190 0.492 -0.190
VENICE 0.161 0.565 0.575 1.124 0.165 -0.394 1.156 0.417
TRIESTE -0.413 0.014| -0.747 0.467 -0.473  -1.020 0.313 -0.201
FLORENCE [ -0.863| -0.585| -1.222| -0.659 -0.839| -1.515 -0.058 -0.714
ROME -0.024 0.318| -0.298 0.253 0.865 -0.703 0.873 0.214
NAPLES 0.516 1.129 0.325 0.890 1.396 0.361 1.771 0.725
POTENZA -1.473| -1.118| -1.697| -0.900 -0.446 -1.369  -2.347 -1.174
PALERMO -0.397| -0.081| -0.795| -0.133 0.561 -0.291] -1.038 0.654
Table 4 Composition of Price Effect &

TURIN TRENTO | VENICE | TRIESTE | FLORENCE | ROME NAPLES | POTENZA PALERMO
TURIN 1.100| 0.384 1.105 1.235|  0.037 0.639 1.603 1.655
TRENTO -1.100 -0.716 0.005 0.135| -1.063 -0.46] 0.503 0.554
VENICE -0.384| 0.716 0.721 0.851| -0.347 0.25} 1.219 1.271
TRIESTE -1.105| -0.005| -0.721 0.13d -1.068  -0.466 0.498  0.550
FLORENCE [ -1.235| -0.135| -0.851| -0.130 -1.198| -0.594 0.368 0.419
ROME -0.037| 1.063| 0.347 1.068 1.198 0.602 1.566 1.617
NAPLES -0.639| 0.461| -0.255 0.466 0.596| -0.602 0.964 1.016
POTENZA -1.603| -0.503| -1.219| -0.498 -0.368| -1.566 -0.964 0.052
PALERMO -1.655] -0.554| -1.271| -0.55( -0.419] -1.617  -1.01d -0.052

Table 5 Composition of Price Effect Standard deviation of elementary price index differences

TURIN | TRENTO | VENICE | TRIESTE | FLORENCE | ROME | NAPLES | POTENZA | PALERMO
TURIN 8.761 7.115 13.351 6.534 7.142 13.029 12.269 13.445
TRENTO 8.761 7.558 11.708 7.773 9.108 13.156 14.164 13.203
VENICE 7.115 7.558 12.525 53741 8.1p512.000 13.174 14.364
TRIESTE 13.351 11.708 12.52b 12.651| 12.54Q 14.173 17.703 15.046
FLORENCE 6.534 7.773 5371 12.651 8.017 12.131 12.58(0 14.602
ROME 7.142 9.108 8.10% 12.540 8.017 12.228 13.467 12.173
NAPLES 13.029 13.159 12.00p 14.173 12.131 12.228 17.350 13.538
POTENZA 12.265 14.164 13.174 17.703 12.580 13.46f 17.350 17.246
PALERMO 13.445 13.203 14.364 15.046 14.604 12.17B 13.538 17.246
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Table 6 Composition of Price Effect Correlation coefficient between elementary price index
differences and weight

TURIN TRENTO | VENICE TRIESTE | FLORENCE | ROME NAPLES | POTENZA PALERMO

TURIN -0.0470 -0.052§ -0.028p -0.02¢3 0.0048| -0.0450 -0.0263 -0.0491
TRENTO 0.0398 0.0064 -0.002p 0.0263 0.0323| -0.026§ -0.0004 -0.0279
VENICE 0.0381| -0.0101 -0.005}4 0.0241 0.0270[ -0.025  -0.0027 -0.0294
TRIESTE 0.0258 0.0004 -0.001p 0.0126 0.0203| -0.0187 -0.0058 -0.0247
FLORENCE [ 0.0283| -0.0294 -0.034B -0.0196 0.0192 -0.0B63-0.0188 -0.0384
ROME 0.0009| -0.0413 -0.039% -0.0304 -0.0197 -0.0511| -0.0286 -0.057(
NAPLES 0.0441| 0.0254 0.024p  0.0140 0.03130.0337 0.0254 -0.010p
POTENZA 0.0053| -0.0214 -0.018p -0.0106 -0.00290.0062| -0.0382 -0.0351
PALERMO [ 0.0465| 0.0181 0.016§#  0.0130 0.03180.0467| -0.000§  0.0227
Table 7 Weight effect

TURIN TRENTO VENICE TRIESTE FLORENCE ROME NAPLES POTENZA PALERMO
TURIN -0.07| -0.022 -0.181 -0.067| -0.19] -0.301 -0.304 -0.219
TRENTO 0.186 0.011| -0.043 0.025[ 0.098] 0.091 0.012 0.077
VENICE 0.234 0.043 -0.056 0.076| 0.166| -0.097 -0.044 0.078
TRIESTE 0.288 0.075 0.228 0.214| 0.284 0.01 0.279 0.177
FLORENCE | 0.058| -0.007 0.022] -0.022 -0.031| -0.176 -0.03 0.009
ROME 0.088[ -0.041| -0.033 -0.064 0.005 -0.118 -0.092 -0.0%
NAPLES 0.369 -0.03 0.166 0.12 0.295| 0.461 -0.168 0.261
POTENZA 0.756 0.614 0.585  0.307 0.534 0.588] 0.744 0.5571
PALERMO 0.296 0.194 0.3 0.157 0.144 0.126] 0.052 -0.037
Table 8 Composition of Weight Effect: Standard deviation of weight differences

TURIN TRENTO VENICE TRIESTE FLORENCE | ROME NAPLES POTENZA | PALERMO

TURIN 0.0011 0.0013  0.001B 0.0013 0.0017| 0.0015] 0.0017 0.0017
TRENTO 0.0011 0.0011] 0.0011 0.001L 0.0016] 0.0019| 0.0017 0.0019
VENICE 0.0013[ 0.0011 0.001 0.001fL 0.0019| 0.0019| 0.0015 0.0019
TRIESTE 0.0013[ 0.0011 0.001 0.001B 0.0019| 0.0019| 0.0017 0.002
FLORENCE [ 0.0013| 0.0011 0.0011  0.001B 0.001 0.0018| 0.0018 0.0018
ROME 0.0017| 0.0016 0.001d  0.001p 0.001 0.002[ 0.0025 0.002
NAPLES 0.0015[  0.0019 0.001d  0.001p 0.0018 0.002 0.0019 0.0014
POTENZA 0.0017| 0.0017 0.001§  0.001f 0.0018 0.0025] 0.0019 0.0016
PALERMO 0.0017[ 0.0019 0.0019 0.00p 0.00§8 0.002[ 0.0014| 0.0016
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Table 9 Composition of Weight Effect: Correlation coefficient between weight differ ences and
elementary price index

TURIN TRENTO | VENICE TRIESTE | FLORENCE | ROME NAPLES | POTENZA | PALERMO
TURIN -0.0217 -0.0057| -0.0479 -0.0181| -0.0354 -0.0659 -0.0594 -0.0423
TRENTO 0.0354 0.0021 -0.0083 0.0048| 0.01279 0.0101 0.0015 0.0086
VENICE 0.0463| 0.0103 -0.0143 0.0175| 0.0223 -0.0129 -0.0074 0.0104
TRIESTE 0.0312| 0.0097 0.0321 0.0219( 0.0208 0.0007 0.0224 0.0124
FLORENCE | 0.0134 -0.002 0.0058| -0.0047 -0.009| -0.0291 -0.0044 0.0014
ROME 0.0137| -0.0067 -0.0047( -0.0091 0.0012 -0.014 -0.009p -0.0067
NAPLES 0.0343| -0.0023 0.0125| 0.0092 0.024| 0.0335 -0.013 -0.013
POTENZA 0.0637| 0.0535 0.0568| 0.0261 0.0421| 0.0344 0.0582 0.0499
PALERMO 0.0228| 0.013§ 0.0212| 0.0106 0.0106| 0.0084 0.005( -0.00304

Tables for the decomposition analyses of 9 Municipal CPIs of December 2007 in
Italy. December 2006=100.

Table 10 Descriptive statistics

| TORINO | TRENTO | VENEZIA | TRIESTE | FIRENZE | ROMA NAPOLI POTENZA | PALERMO
Elementary Price distribution
Mean 103.03| 101.93 102.65| 101.99 101.80| 103.0q 102.40| 101.43 101.39
Standard Deviation 5.1348| 8.1211 4.4595| 6.9224 5.0154| 6.0829 9.7147| 11.2610 7.807(
Skewness 2.252| -5.6620 -5.387| -6.021] -7.541| -5.059 -6.900 -5.630 -6.226)
Kurtosis 16.616| 76.769 89.810| 50.849 144.262| 113.889 58.908| 53.182 49.506
Weight distribution
Standard Deviation | 0.00336] 0.00497 0.00348| 0.00340 0.00351| 0.00372 0.00355| 0.00321| 0.0035(
Correlation Coefficienf 0.0056| -0.0059 0.0171| 0.0761] 0.0516] 0.0594 0.0173| 0.0888 0.0511
Table 11 Overall Differences between pairs of cities

TURIN TRENTO | VENICE | TRIESTE | FLORENCE | ROME NAPLES | POTENZA | PALERMO

102.784 | 101.570 | 102.157 | 102.599 102.186 | 102.673 | 102.871 | 103.087 | 103.355
TURIN 102.784 1.214| 0.627 0.185 0.598 0.112| -0.086 -0.302 -0571
TRENTO 101.570 | -1.214 -0.587 -1.029 -0.616 -1.102 -1.3 -1.514 -1.785
VENICE 102.157 | -0.627 0.587 -0.442 -0.029 -0.515| -0.713 -0.929  -1.198
TRIESTE 102.599 | -0.185 1.029 0.442 0.413 -0.074| -0.272 -0.488  -0.756
FLORENCE | 102.186 | -0.598 0.616 0.029| -0.413 -0.486  -0.694 -009 -1.169
ROME 102.673 | -0.112 1.1020 0.515 0.074 0.484 -0.198 -0.414 -0.682
NAPLES 102.871 | 0.086 1.3 0.713 0.272 0.684 0.198 -0.216 -0.484
POTENZA | 103.087 | 0.302 1.516 0.929 0.488 09 0414 0.216 -0.268
PALERMO | 103355 [ 0.571 1.785 1.198 0.756 1.169 0.682 0.484 0.268
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Table 12 Price effect

TURIN TRENTO VENICE TRIESTE FLORENCE | ROME NAPLES POTENZA | PALERMO

TURIN 1419] 0572 0.209 0814 0502 0332 -0243] -0.422
TRENTO -0.944 0527| 0666 -0497| 0829 -069| -0925| -1.127
VENICE 066| 0722 -0.209 0096| -0.208 -0.665| -0.894]  -1.104
TRIESTE 0597 1175] 0.084 0.175| -0.334 -0797| -0822| -1.143
FLORENCE | -0.653| 0.828| -0.047| -0.375 0.494] 0675 -0.802 113
ROME 0487 1212| 0.245| -0.084 0.382 03634 0495 -0.694
NAPLES 0.118| 1367 0585 0.307 0651 0252 022| -0.315
POTENZA 1425 1614| 0475 -0.003 0393 -0229 -1512 -0.745
PALERMO 0032| 1648 0873| 0461 0944 0424 0091 0.197

Table 13 Composition of Price Effect: d

TURIN TRENTO VENICE TRIESTE FLORENCE | ROME NAPLES POTENZA | PALERMO

TURIN 1.0341] 07178 1.1007| 1.0363| 07830 0.1835] 13780 0.6400
TRENTO -1.0341 -0.3163| 0.0667|  0.0022] -0.251] -0.8506| 0.3439| -0.3941
VENICE -0.7178| 0.3163 0.3830]  0.3185| 0.065] -0.5343| 06602 -0.0778
TRIESTE | -1.1007| -0.0667| -0.3830 -0.0644] -0.3178 -0.0172| 0.2772| -0.4607
FLORENCE | -1.0363| -0.0022| -0.3185| 0.0644 -0.2533| -0.8528| 0.3417| -0.3963
ROME -0.7830| 0.2511| -0.0652] 0.3178]  0.2533 -0.5994  0.5950| -0.1430
NAPLES -0.1835| 0.8506| 05343| 09172| 08528 0.5994 1.1044]  0.4565
POTENZA | -1.3780| -0.3439| -0.6602| -0.2772| -0.3417| -0.505Q -1.1944 -0.7380
PALERMO | -0.6400| 0.3941| 0.0778| 04607|  0.3963| 0.143] -0.4565| 0.7380

Table 14 Composition of

Price Effect Standard deviation of

elementary price index

differences
TURIN TRENTO VENICE TRIESTE FLORENCE | ROME NAPLES POTENZA | PALERMO

TURIN 8.300 4.747 7.588 4.891 6.065 9.924| 11.308 7.254
TRENTO 8.300 8.125| 10.329 7.972 9.326) 10.686| 11.461 10.039
VENICE 4.747 8.125 7.432 4.536 5790 9.807 10.930 7.326
TRIESTE 7.588| 10.329 7.432 7.517 8.333 12.062| 12.852 9.058
FLORENCE 4.891 7.972 4.536 7.517 6.217 9923 11.242 7.524
ROME 6.065 9.326 5.790 8.333 6.217 10.731 11.938 7.987
NAPLES 9.924| 10.686 9.807| 12.062 9.923 10.731] 12.867 10.008
POTENZA 11.308| 11.461| 10.930] 12.852 11.242 11.93§ 12.867 12.507
PALERMO 7.254| 10.039 7.326 9.058 7.524 7.987 10.008| 12.507
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Table 15 Composition of Price Effect Correlation coefficient between elementary price index
differences and weight

TURIN TRENTO VENICE TRIESTE | FLORENCE | ROME NAPLES POTENZA | PALERMO |
TURIN 0.017300] -0.016400] -0.06390p -0.023900| -0.023009 0.0078()0-0.082800] -0.077400
TRENTO 0.005987 -0.013800 -0.0386()0-0.033000| -0.030800 0.0078000.063900| -0.038600
VENICE 0.006697| 0.018629 -0.043400[ -0.025700| -0.031000 -0.0069250.082000| -0.07412(
TRIESTE 0.036554| 0.04481( 0.033429 0.016800 -0.001000  0.005J0®.049000| -0.03990(
FLORENCE | 0.043111| 0.03882} 0.031872| -0.031802 -0.019300] 0.00930( -0.058000| -0.051600
ROME 0.026828| 0.03841} 0.028520| -0.026213 0.010880 0.011500 -0.052600| -0.036500
NAPLES 0.003655| 0.01802( 0.002732| -0.027534 -0.010720| -0.01611f -0.063500 -0.040900
POTENZA | -0.002303| 0.063672 0.055236| 0.011628 0.034428| 0.015230 -0.012860 -0.000300
PALERMO | 0.050972| 0.046543 0.057761| 0.000040 0.038380] 0.017541 0.0284920.024950
Table 16 Weight effect

TURIN TRENTO | VENICE TRIESTE | FLORENCE | ROME NAPLES POTENZA | PALERMO
TURIN -0.205 0.059 -0.024 -0.216| -0.3990 -0.419 -0.059  -0.149
TRENTO -0.270 -0.061] -0.363 -0.119 -0.273 -0.610 -0.591]  -0.658
VENICE 0.033| -0.135 -0.232 -0.125  -0.220 -0.049 -0.03§  -0.093
TRIESTE 0.412| -0.146 0.358 0.238 0.261 0525 0.335 0.388
FLORENCE 0.055| -0.212 0.07§ -0.038 0.008| -0.009 -0.099  -0.038
ROME 0.375| -0.110 0.270¢  0.157 0.104 0.164 0.081  0.011
NAPLES 0.204| -0.067 0.128 -0.035 0.034| -0.054 0.004 -0.170
POTENZA 1.728| -0.098 0.454  0.490 0.507 0.643 1.728 0.477
PALERMO 0.539| 0.137 0.324  0.295 0.224 0.25§  0.393 0.071]
Table 17 Composition of Weight Effect: Standar d deviation of weight differences 2007

TURIN | TRENTO | VENICE TRIESTE | FLORENCE | ROME NAPLES | POTENZA | PALERMO

TURIN 0.0034| 0.0014| 0.0014 0.001p0.0013| 0.0014 0.001§  0.0016
TRENTO 0.0034 0.0024| 0.002¢ 0.00270.0030| 0.0036 0.003§  0.0036
VENICE 0.0014| 0.0024 0.0010 0.0008 0.0013| 0.0020 0.0014  0.0019
TRIESTE 0.0014| 0.0029 0.0010 0.0011 0.0015| 0.0020 0.0014 0.0019
FLORENCE 0.0012| 0.0027 0.0008| 0.0011 0.001p 0.0017 0.0014 0.0018
ROME 0.0013| 0.0030 0.0013| 0.0015 0.001p 0.0015 0.0019 0.0017
NAPLES 0.0014| 0.0036 0.0020[ 0.002d 0.0017 0.0015 0.0016| 0.0015
POTENZA 0.0015| 0.0036 0.0017| 0.0014 0.00150.0019| 0.0016 0.0015
PALERMO 0.0016| 0.0036 0.0019| 0.0019 0.001B0.0016| 0.0015 0.001§
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Table 18 Composition of Weight Effect: Correlation coefficient between weight differences
and elementary price index

TURIN TRENTO | VENICE |TRIESTE FLORENCE | ROME NAPLES | POTENZA | PALERMO

TURIN -0.021300 0.013704) -0.005900 -0.063500 -0.103200.102300 -0.01460(]) -0.0327Q0
TRENTO -0.017811 -0.005800  -0.0286(0 -0.010000 -0.02096m.038200 -0.03710(]) -0.0413Q0
VENICE 0.009496| -0.02353] -0.099900 -0.063700 -0.069700.010300 -0.00890( -0.020500
TRIESTE 0.074497| -0.013499 0.099014 0.056700 -0.010B00 7000 0.05580(0 0.054000
FLORENCE | 0.016630( -0.028923 0.034140 -0.012442 0.003p00001®00 -0.02270( -0.008100
ROME 0.083904| -0.011207 0.062830 0.030940 0.032660 203 0.013200 0.002100p
NAPLES 0.026351| -0.003489 0.012540 -0.003356 0.003711 0e®20 0.00050( -0.021700
POTENZA 0.194137| -0.004416  0.045340 0.050256 0.052009 B83IbH 0.053100
PALERMO 0.077900| 0.00894% 0.040710 0.036361 0.030p41  061BH30.062749 0.01138y

5. Concluding remarks

NSIs compute and disseminate CPIs at territoriall@cross the country which are important for
evaluating the possible different rate of inflationthe different areas and the impact of local
economic conditions on consumer price and housebeltaviour on the process of inflation.
Sometimes, the indices are used also for escalattognes and salaries.

Frequently these indices present high divergenoesng one another so it is important to analyse
the reasons for these differences.

The paper proposes a simple method for calculdtisgdecomposition of the divergence between
two CPlIs or, at least, to obtain an approximatesuesof the importance of the factors that affect
it. That is: the different evolution of the pricesthe products and services (elementary indices),
and the differences on the share of the expendiegarding the different products and services
(system of weights). Four equivalent methods weop@sed that provide two estimations of the
effects which differ sligly.

The analyses carried out on the divergences frenCtIs of 9 Italian cities for December 2002 and
December 2007, provided very interesting resultsasing that the divergences depend mostly on
the price effects, that is on the different evalntof elementary indices. However, the effect ef th
different share of expenditures concerning the oumrigoods and services are also important,
especially for the comparisons regarding the CPI® southern cities. Moreover the divergences
between the CPIs of the different cities are stipraffected by the characteristics of the
corresponding distribution of the elementary prindices and by the value of the correlation
between elementary indices and weights, whichenytbars 2002 and 2007 result quite similar.
Further research needs to be carried out in teid &nd we are trying to improve the method of the
decomposition of the divergences between the GPisder to obtain only one synthetic estimation
of the effects and carry out a systematic estimatind analyses of the different effects of the
divergences of the Italian municipal CPIs for egelar from 2002 to 2007. The analysis will be
performed for CPIs by classes and groups of prediectinderstand the importance of the different
products in affecting the price and weights effetitsaddition, it is also important to analyse the
degree of the price and weights effects duringgasrivith different inflation rates.
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