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ON THE DEFLATION OF THE ANNUAL HOUSEHOLDS
FINAL CONSUMPTION MATRIX

Carolina Corea*, ISTAT

1.  Introduction

1. This paper is a methodological note on the deflation system constructed to estimate the household
consumption in constant prices.

2. Consistently with the EUROSTAT guidelines, ISTAT produced annual estimates in constant and
current prices at a higher level of aggregation (31 sectors and 39 purposes) for the 1982-92 period,
whereas for the following years a more detailed level of aggregation has been adopted.

3. The deflation of the annual series of the households final consumption expenditure, performed
within the implementation of Italian National Accounts according to European System of Accounts
(ESA ‘95), is based on the availability and the elaboration of old and new information.

4. The starting point is the consumption matrix (hereinafter CM), used to find out (as cells of the
matrix) the branch (economic activity sector) that produces an item and simultaneously its purpose
(consumption function), so that every crossing between a branch and a function identifies a cell (i.e.,
there is a cell that refers to the medicines that are produced by the chemical industry and are used for
medical treatment).

5. This transition matrix represents the framework of the deflation system.  In fact disaggregated
indexes, corresponding to the matrix cells, are used to deflate each cell of the CM.  The weighted
deflators of the cells are then aggregated to calculate branches or purposes deflators.  Deflators by
branch have also been used to deflate the share of nominal output devoted to household
consumption.

6. The lack of information for some of the cells required the computation of specific deflators, obtained
by integrating all the available information.

7. Among the specific deflators we point out the cases of insurance services, social protection services
and cellular telephones.

                                                     
* I sincerely thank Federico Di Leo who helped me in performing the described methodology.
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2.  How deflators are computed

2.1.  The linkage of the different price bases

8. According to the choice made by ISTAT, over the period considered four price base changes have
occurred (in 1980, 1985, 1990 and 1995) to take into account the evolution of the consumers’
behaviour1.

9. Therefore, to reflect these changes the Consumption Price Index (CPI) structure has been modified
every five years by a mechanism of substitution (or rotation) that eliminates the items of the CPI
basket having a low attitude to represent the composition of the household expenditure and
introduces new goods and services suitable for updating the basket.

10. For that reason the first requirement has been a classification of the (CPI) items of the base-years to
make the baskets comparable with each other.  This part of the work consisted of a classification2 of
the products (goods and services) by purpose and branch.  Thus all the data concerning the
composition of the CPI market baskets (for the four base years considered) has been organised in a
coherent system of information.

11. Furthermore, it was possible to detect the changes in the baskets and to relate them to the
composition of the CM.  In other words, we were able to identify the “poorly covered” cells in terms
of the items of the CPI.  It is also interesting to note the modifications that have occurred through the
four bases examined in the preferences of the consumers (the demand side) and in the assortment of
the disposable products (the supply side).

12. In deflating the CM the mechanism of substitution in the CPI market basket could have relevant
consequences;  to clarify this issue we can consider one or two examples.  First, the most difficult
problem concerns the cases of cells never represented by the CPI market basket (e.g., expenditure
for social protection services).  Second, an item can be included in the basket only years after the
requirement (e.g., cellular telephones are included in the basket of the CPI since 1995, even if they
were purchased before 1995).  Finally, in some cases the substitution mechanism may entail the
“fall” of a whole cell (e.g., after 1990 caravans and sewing machines disappeared from the CPI
basket without being replaced).  Generally the substitution takes place within a cell:  it means that
with a new base-year the elementary price indexes (items) of the CPI designed to deflate the
expenditure of a cell can be replaced by different indexes, corresponding to new items.

13. Obviously, a correct method for deflating the CM should capture most of these replacements and
modifications, to avoid as far as possible sources of bias3 in computing a series in constant prices.

14. In table 1 the modifications of the CPI basket occurred over the period considered are briefly
recorded.  We can underline that the number of the elementary items composing the CPI sample
decreases (column 2), but the number of the CM crossings (cells) “covered” by the CPI elementary
indexes is approximately the same in the four bases considered (column 3).  Finally, the composition
of the CPI basket in terms of the CM cells does not alter at all in the first base change, while some
modifications occur in the 1990 and the 1995 bases (columns 4 and 5).

                                                     
1 The latest base change decided by ISTAT refers to 1998 but till now it has been considered only for the

quarterly estimations (from the first quarter of 1999).
2 For carrying out this part of the work it was very useful the contribution of Ms Daniela Gratta.
3 See note 8.
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Table 1

BASES Number of items
included in the
CPI basket

Number of the
CM cells
represented in the
CPI basket

Number of the CM
cells disappearing
from the CPI
basket

Number of new
cells entering the
CPI basket

1980 791 132 - -

1985 783 132 - -

1990 779 133 2(a) 3(c)

1995 626 133 2(b) 2(d)

(a)  Arms for sport, fireworks
(b)  Sewing machines, caravans
(c)  Paper goods for routine household maintenance, clothing repairs, durable goods for recreation
(d)  Cellular telephones, refuse collection

2.2.  The aggregation of elementary price indexes to deflate the CM

15. Normally, computing deflators for cells “sufficiently covered” by the CPI is quite easy:  the deflator
of a single cell of the CM is the weighted mean of the elementary price indexes related to that cell,
using the weights of the CPI.

16. At this stage of aggregation a fixed weights system has been used:  weights, derived from the CPI4,
are changed at five-year intervals.

17. For some expenditure items it is possible to distinguish between different quality levels of the goods
or the services, such as accommodation expenditure5 and purchase of vehicles6.

18. The accommodation services need a special deflator in order to take account of two issues:  the first
one, concerning quality differences, has already been mentioned.  The second issue concerns the
reference population:  in fact, National Accounts estimates of the domestic consumption include the
foreign tourists’ expenditure, while the CPI refers to Italian consumers.

19. Adjustments for deflating vehicles are requested to reflect the quality differences between different
categories of the same expenditure item, as discussed for accommodation services.  It is in fact
recommended by ESA ‘957 to separate price changes from quality changes to avoid an overstate of
the inflation, that is to say an understatement of consumption in constant prices.

20. A similar problem concerns the consumption of food and beverages or non-durable house goods8;
prices that could be affected by the evolution of the retail trade system:  the discount stores are likely

                                                     
4 Actually, the weights derived from the CPI are calculated on the basis of the Family Budget Survey data,

integrated with the estimates of the final consumption produced within the National Accounts.
5 See COREA C., DI LEO F. (1998).
6 See DI LEO F., COREA C., MASSARI S. (1998).
7 EUROSTAT (1996).
8 The entry of discount outlets doesn’t seem confined to food:  in recent years it has probably been important

in other consumption categories like electronics and hardware (see Moulton, 1996).  With the base change in
1995 ISTAT has modified the structure of the CPI also to enlarge the sample of representative outlets.
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to become a widespread kind of outlet.  In many aspects, the entry of discount outlets is a special
case of the new goods problem9.

21. So a specific weights pattern has been adopted in aggregating the elementary price indexes in order
to take these issues into account.

22. Subsequently, as we have more than a base year, it has been necessary to fix one base year (1995)
and to shift the deflators to express them in the prices of the fixed year.

2.3.  Specific deflators to deflate the CM:  some particular instances

23. The CPI is computed using elementary price indexes of a sample of items chosen to be
representative of the composition of the consumption expenditure.  But there are goods and services
of the CM not properly represented by the market basket, and so the lack of information for some of
the cells required the computation of specific deflators.  Three general situations needed to be dealt
with as specific cases:  the first concerns the items that are not included in the CPI market basket,
even if their role in the consumer’s choices is significant (e.g., cellular telephones before 1995).

24. The second one concerns items excluded from the basket, without being replaced (e.g., caravans and
sewing machines).  Actually, the “fall” of a single item from the market basket does not matter if the
cell of the CM including that item is represented by other items of the CPI sample.  Generally some
problems arise when a delay in updating the CPI basket occurs (e.g., cellular telephones) or a whole
crossing of the CM is no longer represented in the CPI basket.  In our case it happens for only a few
cells of the CM, which are not relevant shares of total expenditure (arms for sport, fireworks and
cartridges).

25. Finally, there are expenditure items relevant from the National Accounts point of view that are not
completely represented by the CPI sample.  In some cases (e.g., the share of accommodation
services concerning foreign tourists’ expenditure) the problem is solved using specific weights
instead of the expenditure shares derived from the CPI.  These cases have been discussed in the
previous section, because the corresponding deflators are calculated by aggregation of elementary
price indexes, even if the weights are not directly derived from the CPI.  So, indexes for deflating
accommodation services or vehicles purchased can be considered as particular cases of the standard
procedure described at the beginning of section 2.2.

26. But for other expenditure items not well represented in the CPI basket a different solution is required
to obtain the appropriate deflator.

27. Actually, this problem can be reduced, on one hand, to identify the time period in which an item
expenditure is absent (or rather not represented by the CPI sample) and, on the other hand, to decide
how to fill the gaps.

28. The solutions rely on:

a) the computation of deflators not derived from the CPI;

b) the use of the deflator of another cell considered similar to the cell not represented by the CPI
basket;

                                                     
9 An overview about problems related to the measurement of substitution bias, new goods bias and outlet bias

is presented in MOULTON B.R. (1996).
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c) the use of the deflator of the branch or purpose;

d) the use of the general CPI.

29. Obviously, the most direct method to fill the gap is to use price indexes of similar products, cells,
consumption purposes or branches, under the hypothesis that products, purposes or branches that are
similar can approximately exhibit the same price evolution (cases 2 and 3).

30. Sometimes, because of the lack of suitable information, it is not possible to attain this criterion:  in
these cases (e.g., for private planes or helicopters) the overall consumption price index has been used
(case 4).

31. More specific elaboration (case 1) has been performed for:

a) private social protection services;

b) insurance services;

c) electricity, gas and other fuels.

32. In the table below some specific cells of the CM are classified by the time period they are
represented in the CPI basket (rows) and the solution adopted (columns).

Table 2

Other sources of
information
(different from
CPI)

Special
aggregation of
elementary price
indexes of he CPI
items

Price indexes of
similar cells

Price indexes of
the branch or the
function

General mean of
the Consumption
price indexes
(General CPI)

Cells always included
in the CPI basket over
the period considered

Actual and imputed
rents, electricity, gas
and other fuels

Vehicles

Cells always absent
from the CPI basket
over the period
considered

Social protection Furniture repairs,
plastic goods for
personal care

Other services
relating to the
dwelling
(caretaking,
lighting,…)

Private planes
purchase, fees for
certificates

Cells absent from the
CPI basket after 1990

Arms for sport

Cells absent from the
CPI basket after 1995

Sewing machines,
caravans

Cells absent from the
CPI basket before the
base year (1995)

Cellular telephones Refuse collection
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33. The deflator for private social protection services has been computed as a weighted mean of
elementary price indexes of the CPI items considered representative of these services;  the choice of
the elementary items has been made among housing services and medical care classes.

34. With respect to insurance services, which have shown a remarkable transformation over the last
few years (especially an overlap with financial services), it has firstly considered the new definition
adopted according to ESA ‘95.  The consumption of these services has been augmented for the total
premium supplements10, which are regarded as customers’ income from capital, but earned by
insurance companies.  To deflate the expenditure for actual premiums (which is less than the
expenditure for premiums supplements) it has been used the insurance services elementary price
index involved in the CPI, whereas the remaining part, considered an implicit expenditure, has been
deflated by using the general CPI.  In fact, the outlay for premiums supplements can be regarded as
income from capital insured people could have spent for final consumption goods and services.

35. The electricity, gas and other fuels final consumption in constant prices has been calculated by
direct method, that is multiplying the quantities of each year by 1995 prices.  Implicit prices for base
year are derived by dividing current expenditures of 1995 for the corresponding quantities.

36. A special remark about cellular telephones is advisable.

37. At first it has been assumed the same deflator as the one used for the whole function;  we are now
trying to improve this deflator which can represent an interesting case study about the deflation of
high-tech goods.

2.4.  The computation of the deflators by branches and purposes

38. The implicit deflators by branch have been computed by dividing, for each branch, current prices
consumption by the corresponding constant prices aggregate;  the former is obtained by summing
the expenditure of the cells belonging to the branch, while the latter is obtained in the same way, but
as sum of constant prices values of the cells.

39. To express the consumption relating to each crossing of the CM in 1995 prices, the cell expenditure
has been divided by the corresponding deflator.

40. It is worth noticing that the same results would be obtained by computing the branch deflator as a
weighted mean of the deflators of the cells related to the economic activity sector, using the share of
the branch constant prices consumption imputable to the cells as weights of the mean.  Since at this
stage of aggregation a variable weights system is used, we can regard the branch deflator as a
Paasche index.

41. This deflation system has been implemented according to the recommendations of ESA’95 which
suggests making evaluations in constant prices at the highest level of disaggregation and afterwards
to aggregate, in order to improve the accuracy of the estimates11.

42. The same procedure has been practised to calculate the deflators by purposes;  the implicit deflator
of each purpose has been calculated as the ratio between the nominal consumption by function and
the corresponding value in 1995 prices.  Consumption by purpose in constant prices is the sum of the
deflated values of the cells belonging to the function.

                                                     
10 See note 6.
11 See note 7.
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43. Either for branches or purposes deflators some “adjustments” have been made to take account of
extraordinary events (such as a strike in the retail or wholesale of an economic activity) the CPI
cannot highlight.

3.  The use of the consumption deflators by branch for computing constant price output

44. The deflation of the CM provides an analytical set of information not available previously (the
deflators were computed only by purposes) which have had an impact on the National Accounts in
constant prices as a whole.

45. The branches deflators have in fact been used also to deflate the share of nominal output devoted to
the household consumption.12

46. Thus to deflate the output of many services activities (e.g., housework services, vehicles renting,
hotels, camping and other accommodations,…) the same indexes have been computed to obtain a
real measure of consumption by branch.  It was also possible to ensure coherence between the
household consumption prices and the price of the share of the output devoted to the household
consumption.

4. Concluding remarks

47. The aim of this document was to draw a methodological outline about the deflation system used for
computing consumption in constant prices and constructed within the framework of National
Accounts.

48. A great deal of statistical data has been elaborated in order to enlarge the available set of information
and a specific computation allowed to fill the gaps when the CPI appeared inadequate to represent
the evolution of the prices of the items included in the CM.

49. An important part of the work consisted in detecting the modifications of the market basket of the
CPI through the period considered and relating them to the composition of the CM.

50. The impact of the results on the National Accounts as a whole has been considerable, if we
remember that the quarterly consumption in constant prices has been estimated using the same
framework as the annual deflation system.  Furthermore, as briefly discussed in the par. 3, the
deflators computed to derive real consumption by branches are also used to deflate the share of
nominal output devoted to the household consumption.  It provided coherence between the
household consumption prices and the price of the share of the output devoted to the household
consumption.

51. The deflation of the CM also represents the basis to perform some methodological improvements to
increase the accuracy of the household consumption estimates in constant prices by function (e.g.,
for high-tech goods and services, or to take account of the modifications of the retail trade system).

52. The framework of the system has been drawn up to consider the latest base year change.

                                                     
12 See MARESCA S. e PISANI S. (1999).
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