
ESTIMATION OF THE BRAZILIAN CONSUMER DEMAND SYSTEM

1

1 - INTRODUCTION

This study estimates the Brazilian consumer demand system based on family ex-
penditure data, for all the consumption categories, and  their corresponding price
indexes. The data sources for expenditures are the national expenditure surveys
conducted in 1986/87 and 1995/96 (named Pesquisa de Orçamentos Familiares, or
simply POF) by Instituto Brasileiro de Geografia e Estatística (IBGE). The
sources for price indexes are the monthly national survey of consumer prices.

The next section reviews previous estimations of consumer demand systems in
Brazil. Section 3 introduces our model, an extension of the Almost Ideal Demand
System. Section 4 describes the data utilized. Section 5 displays the results and
Section 6 summarizes the conclusions. An Appendix describes the construction of
our regional price indexes, another contribution of this work.

2 - PREVIOUS STUDIES

Few studies exist on estimation of consumer demand in Brazil. None of them used
POF, but rather on older surveys. The methodology adopted varied widely.

Medeiros (1978) estimated Engel elasticities for food and education in the City of
São Paulo using a local Family Expenditure Survey conducted in 1971/72 by the
University of São Paulo (henceforth called POF-USP). He modeled demand with
a Box-Cox transformation for both dependent variable (expenditure on food or on
education) and explanatory variable (total expenditure), allowing for more flexi-
bility of the functional specification. He restricted the Box-Cox parameter to be
equal for both sides (estimated λ’s were –0.85 for food and from 0.03 to 0.14 for
education, depending on inclusion or not of additional explanatory variables).

Estudo Nacional de Despesas Familiares (Endef), a comprehensive survey under-
taken from August 1974 to August 1975 in all metropolitan and urban areas, and
rural areas in the Southern, Southeastern and Northeastern regions, was the data
source for a large number of studies. Rossi (1982) modeled demand using a Lo-
renz curve for concentration, following Kakwani (1977a and b, 1978), and applied
it to Endef data from the City of Rio de Janeiro. He also compared the results with
estimates obtained by a Box-Cox transformation, and found them very similar,
except for the tails of the income distribution, where Kakwani’s method allows
more flexibility (including non-monotonic paths) but ends up coming out with un-
reasonable patterns. Rossi (1983b) retrieved these estimates and compare them
with the ones obtained for São Paulo using POF-USP and with all metropolitan
areas using Endef. Box-Cox estimates are also reported for São Paulo. The sum of
residuals is lower for Kakwani’s method, but it is worth remarking that this supe-
riority is mostly due to three expenditure groups: clothing, recreation and health
care.

Hoffmann (1983 and 1988) proposed an alternative framework, a piecewise linear
regression, and obtained estimates for Rio de Janeiro not far from Rossi’s. Al-
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though his fit was better — an elementary result, since he only added more vari-
ables, as Rossi (1983a) points out —, it is worth noting that it came at  expense of
finding different break points for each commodity run. Another caveat is the
omission of standard error. Both Rossi’s and Hoffmann’s sets of elasticities add
up to one approximately, but neither one makes use of demographic variables.

Another approach was undertaken by Rossi and Neves (1987); by transforming a
logit to a linear specification and using the same explanatory variables, he was
able to estimate each equation by OLS. The explanatory variables were income
(total expenditure), prices and demographic variables (age of head, family size).
As opposed to the previous articles, the estimation makes use of all regions cov-
ered by Endef. The following elasticities are reported for nine income classes: in-
come and family size. Fit is reasonably well-done, but unfortunately standard er-
rors are also missing. He found income-inelastic demands for food and elastic
demands for transportation and education and reading were found above 1. Elas-
ticities with respect to family size suggest that, as opposed to our results below,
economies of scale are only present in food, transportation and education, indi-
cating that these expenditures on these items increase at the expenses of the cate-
gory housing and other expenses. Price elasticities are not reported.

The same approach of logit transformation to OLS had been chosen by Cipriano
and Brandt (1983) for agricultural products (food and tobacco), but the authors
added some original variables, such as: state population, regional dummies and an
income inequality index. Income elasticity estimates are suspiciously too low,
though — probably due to omission of other goods — and standard errors were
also not reported.

Simões and Brandt (1981) ran an expanded linear expenditures system (Eles) us-
ing all expenditure categories, but reported both price and income elasticities only
for food and tobacco. Parameter estimates attained 10% significance. Unfortu-
nately additional explanatory variables were simply not listed. The adding-up cri-
terion was met.

Thomas, Strauss and Barbosa (1989) ran a generalized version of Almost Ideal
Demand System (Aids) on Endef data, also on all regions covered. Because of the
authors’ concern on the use of the estimates for agricultural policymaking the
system is very disaggregate, containing some detailed food commodity items as
dependent variables. However, disaggregation is limited, mainly by the difficulty
to handle non-zero expenditures, i.e., commodities which are never purchased or
their purchase was not recalled by the household during the survey. Prices are es-
timated indirectly by the ratio expenditure/quantity (Endef collected quantities of
all commodities), but to prevent endogeneity and minimize the effect of outliers
(mainly due to measurement errors) the regional median prices are used. The sys-
tem they eventually ran is the following:

2
0 1 2ln( *) [ln( *)] ln( ) ln( )

( / )

i i i i ij j ij

id d i id

w x x p n

n n z

= β + β + β + γ ⋅ + δ ⋅ +

+ δ ⋅ + φ ⋅ + ε

∑
∑

              (1)



ESTIMATION OF THE BRAZILIAN CONSUMER DEMAND SYSTEM

3

where:

x* is total expenditure;

wi is the share of item i in total expenditure;

pj is price of good j;

n is the household size;

nid is number of household members in each of eight age groups; and

z is a vector of household characteristics: head and spouse’s education, head’s
gender dummy and existence or not of spouse.

Regression estimates provide not only expenditure1 elasticities (a proxy for Engel
elasticities) but also price elasticities.

Alves, Disch and Evenson (1982)  estimated  demand for food by running share
equations in logarithmic prices (and including income and squared income) within
a SUR model. Prices also came from Endef itself and were also averaged on a re-
gional basis. Both price and income elasticities were reported, and they appear
sensible. The authors note that results were better for a subset of nine geographi-
cal regions. Estimates for non-food goods and services were harmed by lack of
independent price data and a consequent untested assumption of separability from
food.

3 - THE MODEL

3.1 - AI Demand System

The model used in the estimation is based on Almost Ideal Demand System
(Aids), proposed by Deaton and Muellbauer (1980), which allows a flexible ap-
proximation to general preference structure. Aids specifies the log expenditure
function as:

0 0

1
ln ( , ) ln ln ln

2
i

i i ij i j ii i j i
e p v p p p v pβ= α + α + γ + β∑ ∑ ∑ ∏           (2)

where p is the price vector, v is utility, pi is the i-th price, and αi, βi, γij are the pa-
rameters. Note that one can assign arbitrary values to utility v. Deaton and Muell-
bauer suggested assigning zero to utility at subsistence, and one to utility at the
bliss point. Then we can interpret α0 as the log expenditure at subsistence level
when all the prices are normalized at one.

                                                          
1 The authors instrumented total expenditure with non-labor income.
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The linear homogeneity of the expenditure function with respect to the price vec-
tor requires the following constraints:

1, 0, 0i i ij iji i i j
α = β = γ = γ =∑ ∑ ∑ ∑                            (3)

We denote the number of commodity groups by M. So the summation in (3) runs
through one to M. The share of the ith expenditure group, wi, is given by:

ln ln( / )i i ij j ij
w p Y P= α + γ + β∑ ,  i = 1,.., M                       (4)

where Y is the total expenditure, P is the cost of living index given by:

0

1
ln ln ln ln

2i i ij i ji i j
P p p p= α + α + γ∑ ∑ ∑                    (5)

which is a non-linear function of prices (pj’s). From (2) we can see that ln P is the
log of the income required to attain subsistence utility.

The Hicks substitution matrix is given by:

[ ] [{ ln( / ) } /( )]ij ij i j i ij i j i jS S Y P w w w Y p p= = γ + β β − δ +                  (6)

where, δij is Kronecker’s delta (δij = 1 if i = j, δij = 0 if not). Note that symmetry of
the substitution matrix implies symmetry of γij (γij = γji). The negative semi-
definiteness of the substitution matrix can be examined by calculating the eigen-
values of (6). Also, the expenditure elasticities are given by:

1 /i i iwη = + β                                                  (7)

It follows that if βi is negative the i th group is a necessity, and if βi is positive it is
a luxury.

3.2 - Estimation Procedure

The model allows for taste variation due to demographic factors, such as age of
the household head, family size, education etc. We denote these factors by Z.
Then, in the context of our data structure, the model eventually used for estima-
tion is written as:

ln ln( / )imlt i ij jlt i lmt lt ik klmt ilmtj k
w p Y P Z= α + γ + β + ω + ε∑ ∑               (8)

where, additional subscripts l, m, and t represent, l: region (l = 1,...,11); m: indi-
vidual or cohort in each region; t : time period; and εilmt is the disturbance term.
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Note that prices are common within the same region l and time period t, and total
expenditure (lnY) and control variables Z (may) vary across l, m, and t.

The disturbance term has a variance component structure. Namely we write εilmt

as,

ilmt it ilmtε = λ + υ                                                    (9)

where, itλ is the time specific factor which uniformly affects all the regions in a

given year but changes over time, and ilmtυ ’s are other white noise random fac-

tors.

It is well known that when time effects are correlated with the explanatory vari-
ables, usual OLS and GLS estimators will be biased. If that is the case, we should
correct for the bias by introducing time specific dummies, which is the so-called
fixed effect specification. We employ this specification, so that the covariance
matrix of disturbance terms will have the following structure:

' ' ' ' 'Cov( , ) , if ', ', 'ilmt i l m t ii l l m m t tε ε = σ = = =                        (10)

' ' ' 'Cov( , ) 0, if not.ilmt i l m tε ε =

The resulting system in (8) and (9) is nonlinear in parameters, with fixed time ef-
fects. Although it is a common practice to estimate the system by replacing ln P
by the Stone’s index, ln P* = Σiwilnpi , and apply OLS, we estimate the system by
fully non-linear maximum likelihood.2

4 - DATA

The data sources for expenditures are POF surveys run in 1986/87 and 1997/98,
which collected households’ expenditure on consumption goods/services from 11
metropolitan areas.3 These surveys were undertaken after two major stabilization
plans took place in Brazil: the Cruzado Plan (February/1986) and the Real Plan
(July/1994) in order to update the weighting structure of the National Consumer
Price Index System (see Appendix). They were supposed to reflect, therefore,
household consumption behaviors in low inflation environments, but this applies
to the last POF only: the Cruzado Plan and four other stabilization plans thereafter
failed; inflation rates continued escalating until the successful Real Plan was
launched. In fact, the average inflation rate during the collection period of the first
POF (1987/88) was 11.70% a month, as opposed to 1.68% during the second POF

                                                          
2 See Buse (1994 and 1998), Alston, Forter and Green (1994), and Pashardes (1993) for discussion
of bias caused by this approximation. Asano (1997) is one of the few studies which estimated an
AI demand system as a nonlinear system by  maximum likelihood.
3 The metropolitan areas are: 1. Rio de Janeiro; 2. Porto Alegre; 3. Belo Horizonte; 4. Recife; 5.
São Paulo; 7. Belém; 8. Fortaleza; 9. Salvador; 10. Curitiba. In addition, 6. Brasília-DF and 11. the
municipality of Goiânia are also surveyed. For the sake of simplicity, henceforth we will call all of
them metropolitan areas.



ESTIMATION OF THE BRAZILIAN CONSUMER DEMAND SYSTEM

6

(1995/96). The first POF had started in early 1987, but was extended six months
so as not to cover periods when supply shortages and black market premiums had
arisen due to price freezes; for the period eventually utilized the first six months
were discarded.

Family level monthly expenditures on various detailed commodity groups are
available in the original POF survey. We aggregate them into seven broad catego-
ries: 1. food; 2. housing; 3. furniture and appliances; 4. clothing; 5. transportation
and communication; 6. health and personal care; and 7. personal expenses, educa-
tion and reading. Corresponding price indexes were constructed for the seven
categories as described on the Appendix. The price indexes allow for comparisons
both across-time and across-region.

For expenditure data, after sorting families by their per capita expenditure, we fo-
cus on a more aggregate level. Sample families were assigned to 20 per capita ex-
penditure cohorts (5 percent quantiles) for each region and each time period, and
average expenditures within cohorts were estimated. This grouping will keep es-
timation in a manageable order. The resulting sample size is 440 (two years, 11
regions, and 20 cohorts per region-year) which provides a sample large enough to
estimate the demand system of seven expenditure categories, with high accuracy.

4.1 - Sub-Sample Used for Estimation

The total numbers of observations in the original survey, were 12,568 in 1987,
and 14,551 in 1996 — after selecting families with income between one and 40
minimum wages only, so as to be consistent with the price index’s target popula-
tion. Our estimation is based on a sub-sample of families, which satisfy the fol-
lowing conditions:

1. male head;

2. married head;

3. family size less than eight (inclusive);

4. household head is older than 18 (inclusive) and younger than 60 (inclusive);
and

5. spouse is older than 16 (inclusive) and younger than 60 (inclusive).

Some of the observations are dropped from the lower and higher ends of income,
total expenditure, and per capita expenditure distributions. Also observations with
implausible values and those with missing values are excluded. The resulting
sample sizes are 6,874 in 1987, and 7,427 in 1996. Table 1 shows the number of
samples dropped by screening. Table 2 shows the number of original samples re-
tained for estimation for each region/year.
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Table 1
Selection of Sample Households (Exclusion Criteria)

Year 1987 1996

Total Expenditure Lowest 1% 125 145
Total Expenditure Highest 1% 126 146
Per Capita Expenditure Lowest 2% 248 291
Per Capita Expenditure Highest 5% 629 728
Food Share Less than 2% 97 544
Transportation Negative 157 188
Income Lowest 1% 125 143
Income Highest 1% 126 146
Head Female 2,776 3,776
Spouse not Female (Including Single) 3,587 4,831
Education of Head Missing 5 28
Head Age > 60 1,710 2,479
Head Age <18 14 22
Spouse Age >60 580 791
Spouse Age<16 (Including no Spouse) 3,428 4,564
Family Size > 8 650 344
Single Household 643 1,068
Survivor 6,874 7,427
Original Observations 12,568 14,551

Table 2
Number of Observations, by Region

Year
Region

1987 1996

 1. Rio de Janeiro 631 736
 2. Porto Alegre 567 608
 3. Belo Horizonte 551 696
 4. Recife 664 843
 5. São Paulo 816 587
 6. Brasília 379 414
 7. Belém 487 651
 8. Fortaleza 816 931
 9. Salvador 576 691
10. Curitiba 742 589
11. Goiânia 645 681

4.2 - Aggregation

For each region we created aggregated shares and total expenditures for samples
classified by 20th quantile values. Aggregation proceeds as follows: first, the
original observations are sorted by per capita expenditure. Then the sample
weights and family size are used in simulating the distribution of the population
per capita expenditures in the given region/year. Then, the resulting distribution is
divided into 20 equal sized cohorts classified by magnitude of per capita expen-
diture. The average shares and total expenditures are calculated for each cohort.
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5 - RESULTS

We estimated the parameters of the system by maximum likelihood. Although all
the parameters of the system are estimable, we found that the likelihood is very
flat with respect to changes in α0, which is the subsistence income when prices are
normalized to one. To bypass this problem we fixed the value of α0 at 5.5, which
corresponds to an annual expenditure amounting to R$ 300 per head in 1996 (at
September 1996 prices). Hence the statistical inference in this section is condi-
tional on this assumption. The effects of changes in α0 on price and expenditure
elasticities, however, are of negligible order because of compensating changes in
ˆ iα ’s.

5.1 - Coefficients

Table 3 displays the estimates of the parameters from the restricted model in
which homogeneity and symmetry constraints are imposed. In addition to prices
and total expenditure, we include four explanatory variables to capture demo-
graphic factors that shift intercepts of the share equations. They are: a dummy for
the North and Northeast regions (the poorest regions in Brazil), the age of the
household head (husband), the schooling years of the household head, and the
family size.

Table 3
Estimated Coefficients

Food Hous Furn Clth Tran Hlth Pers Exp

Cnst 0.6768 0.2278 0.1193 0.0989 –0.0922 0.0215 –0.0520
(t-val) ( 11.51) ( 5.44) ( 3.57) ( 2.94) ( –1.38) ( 0.74) ( –1.07)
Hous –0.0123
(t-val) ( –0.84)
Furn –0.0046 0.0008

(t-val) ( –0.37) ( 0.12)
Clth –0.0153 0.0052 –0.0027

(t-val) ( –0.69) ( 0.52) ( –0.37)
Tran 0.0393 –0.0053 –0.0123 0.0162

(t-val) ( 1.82) ( –0.44) ( –1.23) ( 1.30)
Hlth –0.0149 0.0163 –0.0006 –0.0060 0.0001

(t-val) ( –0.75) ( 1.92) ( –0.09) ( –0.23) ( 0.01)
Pers Exp –0.0040 –0.0135 0.0049 0.0140 –0.0008 0.0120
(t-val) ( –0.24) ( –1.59) ( 0.75) ( 1.25) ( –0.07) ( 1.21)
lnY –0.0894 –0.0258 0.0205 0.0115 0.0499 0.0077 0.0255

(t-val) ( –9.38) ( –3.88) ( 3.85) ( 2.08) ( 4.71) ( 1.64) ( 3.35)

D_NE 0.0593 –0.0362 0.0046 0.0020 –0.0199 –0.0045 –0.0054
(t-val) ( 9.75) ( –8.42) ( 1.34) ( 0.58) ( –2.91) ( –1.51) ( –1.08)
Age_h 0.0020 –0.0005 –0.0014 –0.0008 0.0006 0.0002 –0.0001
(t-val) ( 1.50) ( –0.57) ( –1.82) ( –1.03) ( 0.39) ( 0.37) ( –0.14)
Edu_h –0.0060 0.0033 –0.0093 –0.0030 0.0058 0.0012 0.0079
(t-val) ( –1.70) ( 1.32) ( –4.67) ( –1.44) ( 1.48) ( 0.68) ( 2.81)
F_siz –0.0177 –0.0003 –0.0000 0.0032 0.0018 0.0043 0.0088
(t-val) ( –2.40) ( –0.06) ( –0.01) ( 0.75) ( 0.22) ( 1.17) ( 1.46)
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The dummy variable for metropolitan areas in the North and Northeast regions4

was introduced after the first runs, when we noticed that food shares in these areas
were systematically underestimated after doing all the other controls. Indeed the
coefficients of this dummy in the demand equations for food, housing and trans-
portation proved statistically significant. They are negative for housing and trans-
portation, probably capturing omitted variables mentioned in the Appendix: avail-
able prices do not distinguish apartment sizes and commuting distance, for exam-
ple (these areas are smaller, so the expenses on public transportation, parking, etc.
are lower and the price per square meter of housing are much lower than in bigger
areas. The positive coefficient for food is more difficult to explain; several hy-
potheses come up to mind: measurement error in consumption versus income
(poorer families might spend — or report — more on food during collection out
of shame for their ordinarily low levels); measurement error on prices; existence
of self-consumption in rural enclaves; other omitted variables (differences in taste,
absence of leisure options, etc.).

Age of household head did not prove significant, but schooling years did for fur-
nishings and personal expenses; the former is negative (maybe because the less
educated spend more on durable goods such as appliances at the time of stabiliza-
tion plans) and the latter positive (families with more educated heads tend to in-
vest more in education and reading, for example).

Last but not least, the coefficient for family size turns out to be significant and
meaningful: per capita expenditures on food are lower when the family size is
larger; this is an evidence of scale economies in the household meal production
function.

5.2 - Elasticities

It is rather hard to evaluate results based upon the original parameters. Thus, we
examine results based upon the estimates of the price and expenditure elasticities.
As shown in Section 2, these elasticities are highly nonlinear in parameters, and
depend on the values of prices and total expenditure at which they are evaluated.
For both 1987/88 and 1995/96 surveys, elasticities are evaluated at sample mean
values of prices and total expenditure. The standard errors for elasticities are ob-
tained by applying Rao’s (1973) δ-method.5 Table 4 presents estimates of elas-
ticities for 1986/87, and Table 5 shows those for 1995/96.  Fitted shares are plot-
ted along with observed ones on Figures 1 through 3, for São Paulo, Belo Hori-
zonte and Fortaleza.

                                                          
4 Namely:  7. Belém (North); 4. Recife, 8, Fortaleza, 9. Salvador (Northeast).
5 See Deaton (1997, p.128-129) for a concise description of the δ-method.
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Table 4
Expenditure and Price Elasticities — 1987

Eigenvalues

–0.239 –0.170 –0.128 –0.099 –0.081 –0.073 0.000

Expd. Food Hous Furn Clth Tran Hlth Pers Exp

Shares 0.356 0.102 0.093 0.146 0.118 0.089 0.095
Elas'ty 0.749 0.746 1.220 1.079 1.423 1.087 1.267
(s.e.) ( 0.033) ( 0.080) ( 0.052) ( 0.037) ( 0.077) ( 0.053) ( 0.073)

Price Elasticities

Food Hous Furn Clth Tran Hlth Pers Exp
Food -0.531 0.090 0.062 0.093 0.183 0.040 0.061
(t-val) ( -4.901) -2.344 -1.850 -1.697 -3.142 ( 0.828) -1.431
Hous 0.317 -0.787 0.082 0.187 0.020 0.241 -0.060
(t-val) -2.101 ( -8.066) -1.255 -1.604 ( 0.170) -2.630 ( -0.605)
Furn 0.237 0.090 -0.735 0.126 0.025 0.089 0.168
(t-val) -1.903 -1.382 ( -8.643) -1.546 (  0.251) -1.263 -2.570
Clth 0.227 0.130 0.080 -0.929 0.243 0.050 0.198
(t-val) -1.721 -2.212 -1.704 ( -5.081) -2.947 (  0.310) -3.339
Tran 0.554 0.018 0.020 0.301 -1.121 0.101 0.127
(t-val) -3.175 ( 0.172) ( 0.250) -2.662 ( -5.363) -1.127 -1.255
Hlth 0.161 0.277 0.093 0.083 0.134 -0.986 0.238
(t-val) ( 0.768) -3.596 -1.244 ( 0.281) -1.076 ( -3.132) -2.510
Pers Exp 0.229 -0.064 0.164 0.304 0.157 0.221 -1.012
(t-val) -1.332 ( -0.598) -2.197 -2.066 -1.155 -1.976( -7.492)

Table 5
Expenditure and Price Elasticities — 1996

Eigenvalues

-0.262 -0.181 -0.128 -0.106 -0.071 -0.050 0.000

Expd. Food Hous Furn Clth Tran Hlth Pers Exp

Shares 0.311 0.142 0.065 0.063 0.185 0.080 0.156
Elas'ty 0.712 0.818 1.316 1.184 1.270 1.097 1.164
(s.e.) (  0.030) (  0.043) (  0.104) (  0.122) (  0.069) (  0.068) (  0.055)

Price Elasticities

Food Hous Furn Clth Tran Hlth Misc

Food -0.558 0.129 0.029 0.002 0.259 0.024 0.116

(t-val) ( -4.284) -2.622 ( 0.723) ( 0.019) -3.841 ( 0.322) -2.131
Hous 0.283 -0.778 0.057 0.092 0.114 0.189 0.043
(t-val) -3.131 ( -11.539) -1.428 -1.682 -1.496 -3.715 ( 0.877)
Furn 0.137 0.124 -0.688 0.034 0.053 0.080 0.260
(t-val) ( 0.726) -1.270 ( -6.332) ( 0.294) ( 0.335) ( 0.783) -2.369
Clth 0.008 0.208 0.036 -1.112 0.475 -0.010 0.396
(t-val) ( 0.019) -1.146 ( 0.293) ( -1.932) -2.150 ( -0.026) -1.546
Tran 0.435 0.087 0.019 0.162 -0.967 0.087 0.176
(t-val) -3.819 -1.368 ( 0.336) -2.361 ( -6.747) -1.380 -2.506
Hlth 0.092 0.337 0.065 -0.008 0.203 -1.004 0.315
(t-val) ( 0.343) -2.423 ( 0.830) ( -0.026) -1.556 ( -3.581) -2.088
Pers Exp 0.232 0.040 0.109 0.160 0.209 0.161 -0.910
(t-val) -2.445 ( 0.872) -2.841 -2.996 -2.825 -3.047 ( -13.653)
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Figure 1
Observed versus Fitted Expenditure Shares per Group: Belo Horizonte
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Figure 2
Observed versus Fitted Expenditure Shares per Group: São Paulo

Region 5 - São Paulo - Year 1987
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Figure 3
Observed versus Fitted Expenditure Shares per Group: Fortaleza

Region 8 - Fortaleza - Year 1987
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The first rows of Table 4 and 5 show the eigenvalues of the substitution matrix.
All the eigenvalues are negative, as expected theoretically. Thus, negativity (i.e.,
gross substitution) is supported by our data; this is rare in demand studies. An-
other way of reading  these results is looking at the elasticity matrix: diagonal
elements (own-price elasticities) are negative and off-diagonal elements (cross-
price elasticities) are positive — the categories are substitutes of each other. The
standard errors reported are also remarkably low, showing that our estimates are
quite reliable.

Total expenditure elasticities (a proxy for income elasticities) indicate that food
and housing are the only necessities in Brazilian utility functions, whereas fur-
nishings, clothing, transportation, health care and personal expenses are found to
be luxuries. All the own-price elasticities are significantly negative.  Among them,
those for food, housing and furnishings are significantly less than one (own-price-
inelastic), while clothing, transportation and communication, health care and per-
sonal expenses display own-price elasticities around 1. Products whose effect may
be having an important influence in rendering elastic the demand for health and
personal care are: toilet items and cosmetics; and in rendering elastic demand for
transportation are: private motor vehicles.6

It is also worth noting that the elasticity estimates varied modestly (and not al-
ways the variations were statistically significant) between 1987 and 1996, in spite
of the multitude of stabilization attempts during this period. High inflation rates
like the ones recorded in the 1980s and early 1990s should give rise to a high de-
gree of price dispersion; consumers would lose track of “fair” relative prices and
would be expected to be less price-elastic for this reason. Yet price elasticities are
significantly lower in 1996 for Furnishings, Transportation and Communication,
and Personal Expenses, while the only significant rise was detected for Clothing
(would it be due to income increase?). Movements of income elasticities are more
ambiguous and none was significantly different from zero.

Comparing our estimates of expenditure elasticities with the ones obtained in pre-
vious estimates (see Table 6) is a challenging task, as we have already mentioned
how diverse specifications, samples and expenditure classification are. We find
ours to be closer to the ones obtained by Rossi (1983b), Rossi and Neves (1987)
and Hoffmann (1983,1988) than to Thomas, Strauss and Barbosa (1989). This
suggests that sample design and categorization may have higher impacts on esti-
mates than the functional form adopted. In particular, we should highlight the
proximity of our estimates for health and clothing. Transportation and personal
expenses are plausible convex combinations of the subgroups constructed by
them, while furnishings is a bit lower. As regards the categories we found as ne-
cessities, they are much farther from most of the previous estimates: our estimates
for food indicate a much more elastic demand, whereas the opposite occurs to
housing — there we find a much less elastic demand than most of the other
authors (except Alves, Disch and Evenson, whose figures are not too far from
ours).

As noted in Section 2, price elasticities had been reported by Thomas, Strauss and
Barbosa (1989), Alves, Disch and Evenson (1982), and Simões and Brandt (1981)
                                                          
6 In fact, Andrade and Lisboa’s (2001) tabulations of a recent supplement on health expenditures
run by IBGE along with PNAD’s  (an annual household survey) 1998 edition suggest that expen-
diture shares on health care are higher for the lower-income deciles.



Table 6
Expenditure Elasticity Estimates in Previous Studies
Author Medeiros (1978) Rossi (1982) Rossi (1983) Hoffmann (1983 and

1988)
Cipriano and Brandt (1983) Rossi (1987)

Methodology Box-Cox Lorenz curve Lorenz curve Piecewise log-linear Logit Logit
Data source POF-USP 1971/72 Endef 1974/75 Endef 1974/75 Endef 1974/75 Endef 1974/75 Endef 1974/75
Sample São Paulo (city) Rio de Janeiro (city) Brazil (metropolitan

areas)
Rio de Janeiro (city) Brazil Brazil

Elasticities Estimated Expenditure Expenditure
(at mean point)

Expenditure
(at mean point)

Expenditure (mean) Expenditure (mean) Expenditure
(at mean point)

Food Btw. 0.21 and 0.77 0.20 0.54 0.57 0.55
Grains 0.16 0.19 0.25 0.068 (cereals);
Tubercles 0.43 0.24 0.45 0.028
Vegetables 0.53 0.63 0.54 0.398 (potherbs);

–0.110 (legumes)
Fruits 0.91 0.94 0.87 -0.325
Meat and Fish 0.62 0.60 0.63 0.469
Eggs and Dairy 0.70 0.71 0.68 0.528
Beverages 0.50 0.53 (bev. and others) 0.52 0.271
Food Away from Home 0.85 0.83 0.79
Sugar, Oils, etc. 0.18 0.33 (sugar); 0.31

(oils)
0.31 0.074 (sugar); 0.103 (oils

and fats)
Other Food -0.01 (legumes) 0.840
Clothing 1.21 1.15 1.10 1.11
Housing 1.05 1.07 1.12 1.26
Health 1.16 1.14 1.13 1.18 (hygiene)
Education btw. 1.54 and 1.64 1.70 1.60 1.38 1.71
Recreation 1.46 1.49 1.22 1.60
Tobacco 0.45 0.51 0.46 0.505
Public Transportation 0.32 0.02 0.57
Own Vehicle 1.20 1.97 1.49
Fuel and Transportation 1.68 (long-distance

trips)

1.60 (transportation)

Miscelaneous 1.46 1.40 1.44 1.31
(continue)



(continued)

Author Alves, Disch and Evenson (1982) Simões and Brandt (1983) Thomas, Strauss and Barbosa (1989) Our estimates (1996)

Methodology Serp Eles Generalized Aids Aids
Data Source Endef 1974/75 Endef 1974/75 Endef 1974/75 POF 1987/88 and 1995/96
Sample 9 regions Brazil Brazil Brazil (metropolitan areas)
Elasticities Estimated Expenditure (median) and prices Expenditure (at mean point)
Food 0.726
Grains –0.0096 (rice); 0.2927 (cereals)  0.1588 (cereals); 0.58 (rice); 0.881 (wheat); –0.49

(corn); – 0.565 (manioc); 0.282
(beans)

Tubercles 0.3251 (root crops) 0.100 0.705
Vegetables 0.434 0.4425 (potherbs); 0.014 (legumes) 0.403
Fruits 0.779 0.630 1.023
Meat and Fish 0.938 (beef); –0.023 (pork); 0.494

(other meats); 0.453 (fish)
0.429 1.025 (meat); 0.473 (fish)

Eggs and Dairy 0.3665 (eggs); 0.755 (dairy) 0.513 1.045 (milk); 1.065 (eggs and non-
milk dairy)

Beverages 0.2062 (coffee/tea) 0.357
Food Away from Home
Sugar, Oils, etc. 0.1078 (oils); 0.908 (sweets) 0.202 (sweets); 0.216 (oils and fats) 0.266 (sugar); 0.635 (oils and fats)
Other Food -0.0095 (legumes) 0.570
Clothing 1.316 1.130
Housing 0.898 1.009 0.791
Health 1.103
Education
Recreation

1.09 (education, recreation, culture) 1.17 (personal expenses,
education and reading)

Tobacco 0.43
Public Transportation
Own Vehicle
Fuel and Transportation

1.538 (transportation)

1.339

1.296 (transportation)

Miscelaneous 1.054 1.426 (household goods); 1.644
(other goods)

1.304 (furnishings)



Table 7
Price Elasticity Estimates in Previous Studies

Simões and Brandt (1981) Alves, Disch and Evenson
(1982)

Thomas, Strauss and Barbosa (1989) Our estimates (here we
report 1996)

Methodology Eles Serp Generalized Aids Aids
Data Source Endef 1974/75 Endef 1974/75 Endef 1974/75 POF 1987/88 and 1995/96
Sample Brazil Nine regions* Brazil Brazil (metropolitan areas)
Food -0.549
Grains –0.155 (cereals); –0.96 (rice); 0.66 (root crops);

+0.64 (cereals)
–3.59 (rice); –1.971 (wheat); –0.114 (corn);
+0.280 (manioc);–1.679 (beans)

Tubercles –0.087 –1.954
Vegetables –0.007 (legumes); –0.440 (potherbs) –0.49 –0.786
Fruits –0.624 –0.74 –0.882
Meat and Fish –0.435 –0.74 (pork); –1.34 (beef); –

1.25 (other meats); –1.11(fish)
–0.421 (meat); –2.561 (fish)

Eggs and Dairy –0.511 –0.77 (dairy); +0.46 (eggs) –3.371 (milk); –2.470 (eggs and non–milk
dairy)

Beverages –0.353 –0.30 (coffee/tea)
Food Away from Home –0.1538
Sugar, Oils, etc. –0.195 (sweets);–0.211 –0.38 (sugar); –0.95 (oils) –0.004 (sugar); +2.732 (oils and fats)
Other Food –0.52 (legumes) –1.440
Clothing –0.583 –1.035
Housing –0.445 –0.785
Health –1.014
Education
Recreation
Tobacco –0.442

–0.917 (personal expenses,
education and reading)

Public Transportation
Own Vehicle
Fuel and Transportation –1.096

–0.998 (transportation)

Miscelaneous 0.033 (household goods);
 –0.021 (other goods)

–0.695 (furnishings)

*A missing Appendix should contain a list of the regions selected.
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only. However, only the estimates by Thomas, Strauss and Barbosa cover all con-
sumption categories, and they are very different from ours7 (see Table 7): we
found clothing and housing to be more price-elastic; food items cannot be com-
pared, due to our aggregation, but transportation figures are very close to each
other. Again, differences in sampling or commodity grouping may be blamed for,
otherwise either the different Aids specification or a change along time may be
the causes for such differences. The other estimates were reported for agricultural
products only, and in a much more disaggregate level, thus rendering comparisons
unfeasible.

Despite the relative stability of our mean elasticities, the mean shares of the cate-
gories display some noteworthy changes between the two dates. These changes
are due to a combination of income increase8 and changes in relative prices and
demographic variables (see Table 8).

Personal expenses (from 0.095 to 0.156) and Transportation and Communication
(from 0.118 to 0.185) increased their shares most, as their expenditure elasticities
are quite high and prices increased moderately in the period, as compared to other
categories. Housing shares increased moderately, despite the very low expenditure
elasticity, and this is certainly due to the fact that the category recorded the high-
est inflation among all the categories, combined with a very low own-price-
elasticity. Almost the opposite occurred in the Furnishings category: expenditure
elasticity is high, but prices increased the least and own-price elasticity is also
very low, driving shares down. Clothing shares decreased despite the high in-
come-elasticity because their inflation was the second lowest, and the own-price
elasticity is high. Health and personal care decreased moderately because the ef-
fect of their high inflation combined with a high own-price elasticity dominated
the high expenditure elasticity effect. Finally, a low inflation combined with low
own-price elasticity and a low expenditure elasticity drove the food share down.

Table 8
Accumulated Variation of Income and Prices by Expenditure Group
According to IPCA and RPDI: October 1987-September 1996 (%)

Expenditure Group RPDI IPCA

0.General 7.2E+09 12.3E+09
1.Food 5.3E+09 9.9E+09
2.Housing 17.8E+09 21.0E+09
3.Furnishings 3.2E+09 5.6E+09
4.Clothing 4.3E+09 4.5E+09
5.Transportation and Communication 8.1E+09 12.9E+09
6.Health Care 14.0E+09 21.2E+09
7.Personal Expenses, Education and Reading 10.1E+09 21.6E+09
Real Per Capita Income 51.97 –11.45

                                                          
7 It is worth noting that the order of size of the cross-price elasticities is, through a visual inspec-
tion, not too different from each other.
8 Using the national general index calculated according to our Regional Price Difference Index
(RPDI) methodology, annual per capita real income (Brazilian average) increased from BRL 1,730
to BRL 2,639 at September 1996 prices (a 51.97% accumulated variation, or 4.76% per annum
rate) in our sample.



ESTIMATION OF THE BRAZILIAN CONSUMER DEMAND SYSTEM

19

6 - CONCLUSION

This study estimated a complete Brazilian consumer demand system from  two
family budget surveys (POF/IBGE), conducted in 1986/87 and 1995/96. To the
best of our knowledge, it is the first study of this kind based on those data. IBGE’s
stratified sampling scheme used for the survey provides large variations in total
expenditures. We look at seven broad categories of consumption goods and
services, which cover all consumption expenditures. To enable the estimation of
the system, regional price difference indexes are created. By exploiting inter-
temporal and inter-regional differences in prices, we estimated the parameters for
the price variables. The result show a striking conformity to micro-economic the-
ory. The estimated price and income (expenditure) elasticities are close to what
economic common sense predict, and their standard errors are fairly small, as op-
posed to earlier estimates from other studies (based on an earlier and more com-
prehensive survey). Negativity of the Hicks substitution matrix is supported. To
our knowledge this is a rare result in empirical studies of demand systems which
use flexible functional forms. Also, we found that, despite high inflation in the
sample period, Brazilian consumers’ preferences, captured in terms of elasticities,
showed a quite stable pattern.

The estimated system will serve as a solid micro-economic basis for evaluating
various policy related issues, such as the impact of commodity taxation on differ-
ent goods/services, effects of subsidy to needy families, etc., and for comparing
living standards across regions, and across income classes.
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APPENDIX

Constructing a Regional Price Difference Index for Brazil

To this date, the only source of cost-of-living difference estimates across regions
in Brazil had been the legal minimum Staple Food Basket (whose composition
was enacted by a Federal law in 1938), collected by Dieese, a research bureau
supported by labor unions, in 16 state capitals. The need of a more comprehensive
and up to date household basket of goods and services for estimating a system of
consumption demand equations led us then to undertake the construction of a new
set of Regional Price Difference Indexes (RPDI) based on a combination of the
existing price variations at subitem level, released monthly by Brazilian Geo-
graphical and Statistical Institute (IBGE), with special tabulations of nominal
prices provided by the same source. Here we describe briefly the main features of
the available price data from IBGE and the construction of the RPDI.

A.1 - The National Consumer Price Index System (SNIPC)

The National Consumer Price Index System (SNIPC) was created in 19799 and
the first national index was released in 1980, based on nine metropolitan areas and
the Federal capital, Brasília (in 1989 another city, Goiânia, was added to the sam-
ple). It comprises two main sets of indices: the National Consumer Price Index
(INPC) and the Broadened Consumer Price Index (IPCA). The sources of
weighting structure, the target populations are displayed on Table A.1

Table A.1
SNIPC Structure

Period January 1979/
May 1989

June 1989/
December 1990

January 1991/
December 1993

January 1994/
July 1999

August 1999/
Present

Number of Su-
bitems

486 461 370 369 512

Source of Weights Endef 1974/75 POF 1987/88 POF 1987/88 POF 1987/88 POF 1995/96
Target Populations INPC: 1-5 m.w.

IPCA: 1-30 m.w.
INPC: 1-5 m.w.
IPCA: 1-40 m.w.

INPC: 1-5 m.w.
IPCA: 1-40 m.w.

INPC: 1-5 m.w.
IPCA: 1-40 m.w.

INPC: 1-5 m.w.
IPCA: 1-40 m.w.

Main Modification POF introduced Number of sub-
items reduced to
simplify data col-
lection

Within-subitem aver-
age changes from
arithmetical to geomet-
rical (17 sub-items
excluded and 16 in-
cluded), so as to abide
to circularity property;
weights had to be
revised back to initial
values.

New POF was
introduced; two
groups and several
subitems were
subdivided or
merged; some
codes were renum-
bered

Our Naming IPC-1 IPC-2a IPC-2b IPC-2c IPC-3

Notes: Endef: National Family Expenditure Study covered 53,000 households in the whole Brazilian urban area and in the
rural area of the Northeastern, Southeastern and Southern regions. POFs covered the nine metropolitan areas and Brasilia
and Goiânia cities only.

                                                          
9 Before that, price indices for Brazil had been computed in as many as 13 state capitals by the
Ministry of Labor from 1948 to July 1978.
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The indexes are obtained the following way: within a defined subitem a set of
products10 is identified for each metropolitan area. Their monthly price variations
are then averaged geometrically and non-weighted to obtain the subitem price
variation. The subitem variations are then averaged to items, subgroups or groups
according to Laspeyres’s formula. The weights are the expenditure weights pro-
vided by POF on a regional basis. The regional price indices thus obtained are
then averaged to form the national index. The population of each region repre-
sented by the metropolitan area weights this averaging. The only difference be-
tween the calculation of IPCA and INPC relies on the weights used in Laspeyres’s
formula, which were obtained from averaging target populations of different sizes
(the former contains the latter). These weights are continuously updated by price
variations. Note that this regional weighting scheme allows the indices to compare
prices along time within a given area, but not across areas; that is why we had to
construct the present Regional Price Difference Index (RPDI).

Throughout the years a number of revisions were introduced into SNIPC regard-
ing the weighting structure and the subitem calculation. They are also summarized
by Table A.1 below. Note that revisions were introduced even when the source
survey (POF) was the same.

Some subitems require specific treatments. For example, clubs, schools, daycare
and other services paid monthly have their dues collected as prices in the previous
month. Vehicle and house property tax variations (raised nowadays on a yearly
basis) are spread out in a monthly fashion. Subitems belonging to seasonal food
items11 are assigned an annual calendar, whereby some subitems within a given
item disappear and others appear each month, while only the whole item’s total
weight is updated by Laspeyres’s formula; the subitem weights must add up to
this total weight. For rent, the accumulated variation is used, both for the nu-
merator (variation accumulated from the base period 0 up to time t) and the de-
nominator (variation accumulated from the base period 0 up to time t-1); the
variations are averaged arithmetically and non-weighted. An important caveat is
that own-housing rent is not imputed. An odd proceeding is the one for domestic
servant services: IBGE assumes their price follows the official minimum wage.

As regards public services, two cases exist: a) if the subitem is composite of dif-
ferent products, an arithmetical average (weighted by POF shares or revenue
shares provided by public utility companies) is used (e.g. local and inter-city
buses, postal services, etc.); b) if the price or tariff is non-linear [i.e., it depends on
consumption level (the usual pattern in public utilities)], case IBGE calculates in
each area the mean of the quantity consumed, provided by POF respondents or by
the public service suppliers, and calculates the tariff applying to this level, one for

                                                          
10 The subitem is the most disaggregate level at which variations are disclosed regularly by IBGE.
For example, apple is a subitem of the fruit item, within the food-at-home subgroup, which is a
part of food group. However, subitems themselves are made up of products, as defined by IBGE.
For example, a 10-door cherry-tree wood wardrobe is a product of the subitem bedroom furniture.
Only general and group indexes are calculated .
11 Namely a) tubercles, roots and legumes; b) potherbs and vegetables; c) fruits.
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each target population (INPC and IPCA) — e.g. water and sewage fees; electric-
ity; residential phone; taxi rides.

A.2 - The Regional Price Difference Index (RPDI)

A.2.1. - Definitions and foreign experience

An RPDI, as any cost-of-living index, is nothing but the ratio of the minimum ex-
penditures required to attain a particular indifference curve under two price re-
gimes [Pollak (1989, p.6)]. “Strictly speaking, the cost-of-living index depends
only on the comparison prices, the reference prices, and the base indifference
curve” (ibidem, p.7).

The two price regimes refer naturally to the price vectors in effect in two different
states of world, for which the index compares the expenditures of a given “indi-
vidual” (a representative consumer, described by an indifference curve map).
Typically these states of the world refer to different periods and/or different re-
gions. So far, SNIPC, as it has been conceived, only compares pairs of price re-
gimes of different periods in a same area. Thus, each area has its own representa-
tive consumer (the area’s respective IPCA and INPC average target population),
not to be compared to another area.

Making inter-regional comparisons of cost-of-living requires choosing whose
preference ordering to use. It follows that we have 11 possible sets of 10 indices
each, each of them using a different metropolitan area’s preference ordering (bas-
ket) as base. Alternatively, one may use the national average basket of goods and
services as base.

We are aware thus far of two measures of regional price differences in other
countries. One is Japan’s Regional Difference Index of Consumer Prices (RDICP)
and the other is U.S. Inter-Regional Cost-of Living Index. The former is calcu-
lated by the Statistics Bureau of the Management and Coordination Agency
(MCA), and compares yearly average prices across 10 districts and 47 major cities
or cities where prefectural governments are seated, but takes no account of infla-
tion, so a comparison of these indexes along time requires chaining them with
CPI. RDICP has been calculated since 1947. Prices are a subset of the data col-
lected monthly through Retail Price Survey, also undertaken by MCA, over
34,000 establishments and 24,000 households in 167 municipalities for CPI. Some
items out of total 580 in CPI are excluded from RDICP because their specifica-
tions are not uniform throughout the country. On the other hand, RDICP’s weights
are always provided by the current year’s Family Income and Expenditure Survey
(Fies), conducted by MCA every month, as opposed to CPI’s weighting structure,
which is updated only once every five years by Fies. Fies’s target population
comprises all Japanese urban and rural households, excluding those mainly en-
gaged in agriculture, forestry and fishery and the one-person households. About
8,000 households are sampled from this population. MCA calculates two series of
the index with Laspeyres’s formula, one for each base preference for weights: Ja-
pan’s average and Tokyo area’s.
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U.S. Inter-Regional Cost-of Living Index is conducted quarterly by American
Chamber of Commerce Researchers Association (Accra) an independent profes-
sional association of community and economic development researchers. It is a
singular index in the sense that data collection is undertaken by voluntary mem-
bers who follow Accra’s standard guidelines either on a quarterly or biannual ba-
sis. Important consequences of this arrangement are: a) some subjectivity in se-
lecting outlets — no Point-of-Purchase Survey is undertaken; b) local researchers
have also some freedom of choice in determining how to contact the informers: in
person, by mail, e-mail, fax and phone, depending on the item to be collected; c)
if the local researcher fails to comply with the guidelines, as understood by the
regional offices’ scrutiny, the city or metropolitan area is excluded from the pe-
riod’s sample, and the average price to be used as base price is therefore calcu-
lated on a variable number of areas along time. The target population of the index
comprises professional or managerial couples with one child, belonging to the up-
per quintile of the income distribution. The weighting structure are borrowed from
1992 Current Expenditure Survey, national average. The price set is considerably
limited, though: only 60 items. Most of them are quite standardized.

For our own purposes, we use the national average weighting structure observed
on POF 1995/96’s reference date (September 15, 1996). This criterion is the same
used by Japanese RPDI and Accra’s Cost-of-Living Index, and has as its main ad-
vantage the existence of a base price for each and every subitem used in the al-
ready reduced basket.

A.2.2 - Limitations of Brazilian data for calculating RPDI

Brazilian SNIPC’s products are defined in each metropolitan area by a survey
named Pesquisa de Especificação de Produtos e Serviços (Peps). These products
vary from region to region, such that very few subitems are completely compara-
ble across all metropolitan areas. In some cases, products end up classified as dif-
ferent subitems; for example, there are six different bean type and four banana
type subitems, none of them present in all areas. This poses a severe challenge for
comparing prices across regions.

Ideally, for constructing a Regional Price Difference Index we would need a
minimum set of standardized products present in all metropolitan areas with their
weights provided by a regular (yearly if possible) household expenditure survey.
To circumvent this heterogeneity we had to choose a core of comparable products
across areas within each subitem. Criteria to choose the products are available
from the authors upon request. A caveat is that, since subitem price variations are
computed over all products of the subitem, using them to chain RPDI is likely to
bias regional comparisons along time. The bias is greater, the farther we move
from the date of initial comparison, the less correlated are products excluded with
products included in the core, and the more products are excluded. The only defi-
nite solution would be tracking individual product variations along time or release
their nominal prices periodically so that the RPDI could be computed on a regular
basis.
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What we have so far is a set of nominal prices graciously released by IBGE. Not
all prices in this set are contemporaneous, though: food prices had been released
earlier by IBGE, for 1987, 1990, 1993, 1995 and 1996. The delivered non-food
nominal prices referred to September 1999, the second month of IPC-3 weighting
structure. Unfortunately, as IPC-3 has many more subitems than its predecessor,
some new subitems (in the index or in some particular region) were missing, be-
cause they have delayed to be collected. For this reason we ordered a new set of
nominal prices collected in February 2000 in order to fill the gap, and then we de-
flated them back to the same reference date. In total, 129 food and non-food su-
bitems of the current IPCA weighting structure were used, amounting to 73.07 %
of the index. The remaining subitems’ weights were redistributed within each
item. Details on deflation are provided below.

Other disadvantages of relying on this price data set are apparent: a) hedonic ad-
justment for housing (size is lower in smaller metropolitan areas), clothing, elec-
tronic goods, home appliances, computers and automobiles, etc. is not under-
taken; b) expenditures on domestic servants, which amount to a high share in the
personal service subgroup, are treated by IBGE as if no regional difference ex-
isted, because it uses the official minimum wage, which is unique in the whole
country; now, from outside sources, we know that in smaller metropolitan areas
the middle class can still afford a (relatively cheap) monthly maid, whereas in
greater metropolitan areas most housemaids are paid on a (much higher) daily ba-
sis. The reader should bear these caveats in mind when using the RPDI.

A.3 - Two Deflation Approaches

We calculated RPDI for three instants in time: September 1999, September 1996
and October 1987, respectively the reference dates of the nominal prices and the
reference dates of POF 1995/96 and POF 1987/88. All of them are based on Sep-
tember 1999-centered prices (deflated at subitem level) and then deflated back
using two alternative approaches.

The first one uses group subindexes. Before having access to individual subitem
price variations, we experimented deflationing RPDI through group subindexes.
The disadvantage is that weights used to calculate group subindexes vary along
time. Reference RPDIs (both general and group) were calculated in August 1999
using weights of that time, and the respective subindexes were applied to deflate
them back:

0

000 00
jr

j

p

j p
j

p w= ⋅∑                                               (11)

where:

p0 is the index at reference period t = 0;
pjr0  is price of good j in metropolitan area r at reference period;
pj00  is average price of good j in all metropolitan areas where weight greater than
zero is observed in the reference period; and
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wj00 is the subitem j average national weight at reference period t = 0, that is, the
average share of the subitem expenditure in total (or group or subgroup or item)
household expenditure over all metropolitan areas.

pt = p0 ⋅(1+π0t)                                             (12)

where:

π0t is the cumulated variation of the subindex between time t and  0.

The second approach uses subitem price variations. In this case, we use Septem-
ber 1996 as reference base for weights. This weighting structure is kept for the
three periods:

∑ ⋅=
j

p

p

jrt j

jrtwp
0000                                          (13)

where:

prt is the Index for metropolitan area r at time t;
pjrt   is price of good j in metropolitan area r at time t;
pj00  is average price of good j in all metropolitan areas where weight greater than
zero is observed in the reference date; and
wj00 is the subitem j average national weight at reference period t = 0, that is, the
average share of the subitem expenditure in total (or group or subgroup or item)
household expenditure over all metropolitan areas.

For comparison, Table A.2 displays national average official RPDI subindexes
and the “biases” against the official IPCA. Note that the first approach produces
figures closer to the official ones, but this is easier to understand, as it takes ac-
count of changes in weights along time. The second approach is more rigorous,
though, because we are comparing a same basket of goods, with the same
weights; that is why we use the output of this approach in our reported estimations
of the Consumer Demand System. The difference between the two results is ap-
parent, especially in 1987. RPDI-S stands for RPDI deflated at subitem level, and
RPDI-G for RPDI deflated at group level.

Table A.2
Official IPCA Subindexes — National Index

Expenditure Group 1987 1996 1999
“Bias”
RPDI-S

(%)

“Bias”
RPDI-G

(%)

0.General 2,238.94 100.00 114.62 71.63 1.44
1.Food 2,801.38 100.00 106.68 85.13 0.69
2.Housing 1,335.29 100.00 124.58 15.95 –0.18
3.Furnishings 5,083.78 100.00 106.45 69.56 –1.54
4.Clothing 6,330.79 100.00 107.11 0.88 –4.89
5.Transportation and Communication 2,237.64 100.00 139.51 52.03 –6.08
6.Health Care 1,373.08 100.00 127.87 43.21 –4.47
7.Personal Expenses, Education and Reading 1,364.04 100.00 115.87 100.10 6.43
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The following figure displays the comparative cost-of-living across regions in
September 1999. It allows us to affirm indisputably that São Paulo, Brasília and
Rio de Janeiro are the most expensive areas in Brazil as a whole, especially on
housing and transportation groups. Earlier indices (not reported here) also show
that these ranks have not been altered since 1987. Other areas have alternated
themselves in the ranking along time, but also a clear pattern was observed that
Northeastern capitals have since long been the cheapest areas.

Figure
RPDI September 1999 (September 1996 /Brazil = 100)
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