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L. INTRODUCTION

In all countries, the official consumer price index (CPI), which is meant to be represen-
tative for a certain reference population, is a fixed-weight price index. At least since
Koniis (1924}, economists have known that a fixed-weight CPI suffers from a “substi-
tution bias” relative fo a true cost-of-living index which, instead of maintaining constant
the budget shares of the households represented in the index, maintains constant their
living standards or welfare levels. But according to the review of the literature carried
out by a United States Senate Commission headed by Michael Boskin (Boskin and oth-
ers, 1996}, this is not all that is wrong with the United States CPI elaborated by the
Bureau of Labor Statistics {BLS).

The Boskin Commission focused on five sources of bias in the CPI, all of which are pre-
sumed to contribute to an overstatement of the true inflation in the cost of living in the
United States. The Boskin Commission estimated that, on average, during the last few
decades the United States CPI has been overstating inflation by 1.1 percent per year.
This bias might seem small. However, when compounded over time, the implications
for (i) the public deficit created through an indexed budget; (1) the wage bargaining
process and the determination of the nominal interest rates in the private sector; and
(##i) the measurement of the economic performance in real terms, are dramatic.! The
report has become very influential.? This does not mean, of course, that it has escaped
criticism. Some critics question the Commission’s analysis of each and every one of the
five sources of bias (Moulton and others, 1998). Qthers point out toward neglected is-
sues and, in particular, the scant attention paid to distributional issues, to which we now
turn our attention—see, e.g., Pollak (1998), Deaton (1998), and Madrick (1997).

In the CPI context, the issues raised by the heterogeneity of the population are usu-
ally identified by asking “Whose cost-of-living index?” a question which is seen to con-
tain three issues in Pollak (1998). “How many cost-of-living indexes?” “Beer or cham-
pagne?” and “What type of group indexes?” The first issue refers to whether we should
have different indexes for different groups—-rich and poor, elderly and nonelderly, urban
and rural, etc. The second issue refers to the selection of the appropriate set of items,
qualities and outlets that are to be reflected in the index.

"The third issue, which is the topic of this paper, originates with the nature of the CPI as
a group index. Given the commodity space and a household budget survey representa-
tive of the reference population, we can use each household’s budget shares as the fixed
weights for the construetion of household-specific price indexes. Since Prais (1958), we
know that the CPI is the weighted average of such individual price indexes with weights

' For an evaluation of these sources of bias in the measurement of inflation through the official Span-
ish price index and its implications for the Spanish economy, see Ruiz-Castillo and others (1999b).

2 As Diewert (1998) puts it: “...with a total budget of $25,000, Boskin, Dulberger, Griliches, Gordon,
and Jorgenson have probably written the most important measurement paper of the century in terms

of its impact: Ewvery statistical agency in the world is revaluating its price measurement techniques as -

a direct result of their report and the widespread publicity it has received.”
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proportional to each household’s total expenditures. Because richer households weigh
more than poor ones, Prais baptized the CPI as a plutocratic price index. The question
1s whether we can think of a better alternative to this particular construction.®

In this paper, we argue that the so-called democratic index, in which all households re-
ceive the same weight, is an option worth pursuing. Thus, we define the plutocratic bias
as the difference between the inflation measured according to the current official CPI
and a democratic index. One reason in favor of such a concept is that it is always in-
teresting to know who suffers the greatest inflation: those households with the largest
total expenditures, or those at the boitom of the distribution, in which case we would
say that prices have behaved in an anti-rich or an anti-poor manner, respectively. In

the first (second) case we should expect that the mean inflation weighted by the total
household expenditures would be greater (smaller) than the simple mean. Thus, the plu-
tocratic bias would be positive or negative according to whether prices have behaved in
an anti-rich or in an anti-poor manuer, respectively—this idea can be traced back to Fry
and Pashardes (1985).

Nevertheless, the importance of this concept depends crucially on its empirical magni-
tude. Our main result is that the plutocratic bias in Spain during the 1990s is equal to
0.055 percent per year—or about one-third of the classical substitution bias estimated
by the Boskin Commission for the United States. Nonetheless, averaging magnitudes

of different signs underestimates the real importance of this bias. The bias in specific
vears oscillates from a maximum of 0.150 to a minimum of —0.080 percent per vear. The
mean absolute bias is much larger, 0.090. Interestingly, neither the sign nor the magni-
tude of the bias in a given subperiod depends on the magnitude of the inflation in that
subperiod. Using the total expenditures elasticities estimated in an Engel curve system,
we find that a 16-dimensional commodity space can be conveniently reduced to three di-
mensions, consisting of a luxury good and two necessities. The price behavior of these
three goods provides a convincing explanation of the asciilations experimented by the
plutocratic bias,

The paper studies the robustness of these results in two dimensions. First, we estimate
the plutocratic bias for the 1980s and the second part of the 1970s in Spain. We find
that, on average, the bias is small in the first period and large in the second:

0.091 and 0.264 percent per year, respectively. Second, we ask what would have been
the bias in the measurement of inflation if instead of using the plutocratic CPI we were
to use a group index equal to the weighted mean of the household-specific indexes with
weights proportional to the household size. We find that such a bias for the 1990s, the
1980s and the second part of the 1970s would be equal to 0.088, 0.064, and 0.254 percent
per year, respectively.

S As pointed out by Pollak (1998), the first two issues are given a cursory treatment in footnote 2
and page 71 of Boskin and others (1996). The Boskin Commission never addresses the third issue
directly, although Pollak selects some passages of its report which appear to reflect an implicit judge-
ment that the CPI ought to be a plutocratic price index.
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II. INDIVIDUAL AND GROQUP INDEXES
A. Individual Price Indexes

Let there be I goods and H households indexed by i = 1,... ., Jand h = 1,..., H, re-
spectively, and let q = (g1,...,qr) be a commodity vector. Each household h is char-

acterized by her total expenditures, 2", and her preferences represented by a utility
function, v = U"(q). Assume that a.H households have the same preferences, so that
u = Uh(q) U(q) for all h, and let c(u, p) be the cost function, which gives the mini-

mum cost of achlevmg the utlhty level u at prices p. Under general conditions, we know
that 2" = ¢(U(q"), p), where " is the utility-maximizing commodity vector at prices p . .
when the household expenditures are z*.

Consider two price vectors py and p; in periods 0 and ¢. A true or a Koniis cost-of-
living index (COLI for short) which takes as its reference the utility level u", is defined
as the ratio of the minimum cost of achieving that utility level at prices p; and po, i.e.,

h) _ C(pt,uh)

P, Pos U .
( ’ C(pmuh‘)

When the reference utility is the utlhty—ma,mmlzmg level at prices pg, denoted by ul, we
say that the COLI «(p;, po;ul) = c(ps, ult)/clpo, u?) is a Laspeyres type index.

Given a reference commodity vector, g*, we can define a statistical price index (SPI) as
the ratio of the cost of acquiring ¢” at prices p; and pg,*

Ptq
po - gt

2(ps, Po; ) =

When g = qO the utzhty—ma.mmmmg consumption bundie at prices pg, we say that the
SPI £(pt, po; a) = P: - Qf /Po - @ is a Laspeyres type index.

A fundamental theorem in Koniis {1924) establishes that, under general assumptions,
the Laspeyres SPI provides an upper bound to the Laspeyres COLI,

(Dt Po; ug) < €(p+, Po; QB

Equality is obtained when preferences are of the Leontief type, 4.e., when there is no
substitution between goods.

4 An SPI can also be written as a weighted average of 1nd1v1dual-commod1ty indexes. Let w be the
good-i household budget share at prices pg, <.c., fo = ;owqﬁ0 / pgqo Then we have that E(pt, Po; qo) =
Z wh (pir/Dio)-
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B. The CPI

Define the vector of aggregate quantities bought in situation 0 by Qg = (Q10,....Q10).
where Q0 = Y, g%, and let Wiy = p;0Qic/Po - Qo. The aggregate Laspeyres SPI—for
period i based on period 0—is then defined as follows:
T(pe,po; Qo) = 5 Wig 222 = P Qo 1)
p pio Po- Qo

However, the CPI actually computed by statistical agencies is not exactly an aggregate
price index of the type defined in equation {1). The reasou is that individual behavior

is typically investigated by means of a household budget survey conducted in a period 7

prior to the index base period 0. As it is shown in Appendix II, the CPI based on period
0 is an aggregate SPI defined by®

I(pt:pT;QT) _ Pz Q'r
I(pD!pT;QT) Po- Q‘r.

This is what the BLS calls a modified Laspeyres aggregate price index (Moulton, 1996).

CPI{p:,po; Q) =

(2)

What are the normative bases for such a construction? To answer this question we need
to define a set of household-specific modified Laspeyres price indexes:

Upr,Prigy) _ pi-af
{po,pPr;q?) po-al

cpi(p:, Po; 4) =

For each h, let u? = U(q"). It is easy to see that the ratio of the corresponding Laspeyres
COLIs leads to what we can call a modified Laspeyres COLI:

£(Ps Priut) _ c(ps,ul)

h
= = &Pz, Po; Uy )-
k(Do Pr;ul)  c(po,ult) (P: T

Koniis theorem assures that, for each h, £(po, pr; 4*)—#(po, pr;u™) > 0 and 4(p;, p-; q7) —
k(Ps, Pr;ul) > 0, but it says nothing about the ratio of the Laspeyres indexes which give
rise to an individual CPI. However, the household budget survey collection period 7 is
typically not far apart from the base vear (0 of the CPI system. Thus, under the assump-
tion that the substitution bias £(pg, p-; q?) — k(pg, Pr; v} is smaller than ¢(p;, p-:q?) — ~
{ps, Pr; ), we have that a househoid-specific CPI provides an upper bound to a modi-
fied Laspeyres COLI. As shown in Appendix II,

CPI(p..po; Q-) = »_ ¢" cpi(ps, pos 4,
h

5 Note that we could instead use average quantities, Qr, with elements Qi = (1/H)Qir, since the
(1/H) terms in the numerator and denominator would cancel off. Hence the notion of the CPI being
referred to an average consumer.
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where ¢" = pg-q?/po-Q~. Thus, only under the assumption that, for a sufficiently large
number of households,

: LRy g(pt,pT; qﬁ) K‘(Pt: p'r;u?) _ st
cp&(pt, Po; q.F) = e(po, Do q};) 2 E(PO; po: UQ - I"'{‘(piﬁa Po; U‘T):
then the aggregate CPI provides an upper bound to a plutocratic-weighted mean of
modified Laspeyres COLIs:® CPI(p;,po;Q-) > X, ¢" «(ps, Po;a?). Otherwise, it
would instead provide a lower bound. Nonetheless, the proximity of the theoretical
construct—i.e., a COLI—and the empirical counterpart—i.e., the CPI—constitutes a
rather remarkable situation.

ITI. THE PLUTOCRATIC BIAS

In order to estimate the plutocratic bias defined below, we need to consiruct a series of
household-specific Laspeyres price indexes. For that purpose, we use the following two
pieces of publicly available information in Spain: the 1990-91 household-budget survey
(EPF) used to estimate the weights of the official CPI, and a set of price subindexes at
a certain level of spatial and commodity disaggregation. Using this information, for each
household 4 interviewed in a quarter + during the 1990-91 period (v = Spring, Summer,
Autumn of 1990, and Winter of 1991), we construct a series of modified Laspeyres SPIs,
2(ps, Po; Q"), based on period 0 = Winter of 1991, which takes as a reference the com-
modity vector q” actually acquired during the interview quarter . (See Appendix I for
a description of these data sources and some issues regarding the definition of household
expenditures.)

A. A Definition of the Plutocratic Bias

We will divide the period Winter 1991—January 1998 in the seven subperiods shown on
Table 1 below. For each A we define the inflation (or deflation) caused by the evolution
of prices in a given subperiod by:

h _ ph
ah = Ly — 1y
t A
&
The distribution of individual inflations in each subperiod is denoted by m; = (x},..., =)

For the entire period, we have I = (II*,..., TI¥), where TI* = (£& — 1), and T =
Jan 98. The aggregate inflation for the population as a whole according to the pluto-
cratic schenie is

PLUT, — P A G A N DA ¢y | (e ) b
S A S M =2 e,
BT B P n

6 In the democratic case, we have that % Zh Upe.po;q) > % Zh #(pt, po; q?). Under the same
assumnption, the simple mean of modified Laspeyres SPIs constitutes an upper bound to the simple
mean of modified Laspeyres COLIs.
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where yff = ¢hel /5 #heh . For the democratic scheme,

. Tttt
DEM, = = eg 1 th al,

where & = ¢8|/ > £h_ —note that ¢ is proportiona.] to ¢M&P. Since 8 = 1, for
the overall period from 0 to T the weights simplify to ¢® and 1 and we have PLUT =
S, ¢ (#h — 1), and DEM = L 3, (#4 — 1). We define the plutocratlc bias in the mea-
surement of inflation in subperiod t by By = PLUT, -- DEM;, and for the overall period
by B = PLUT — DEM.” Notice that, as pointed out in the Introduction, if price changes
in subperiod i {or for the entire period) are relatively more detrimental to the rich, .e.,
if 77 (or II"*) are greater for the rich than for the poor households, then we expect the
plutocratic mean of individual inflations in the plutocratic case to be greater than the
democratic mean. That is, B; or B are positive (negative) according to whether the
price change in the corresponding time interval is anti-rich {anti-poor).

B. The Main Findings

The first two columns of Table 1 show the plutocratic and the democratic means of both
IT and m;. For comparative purposes with the measurement units used by the Boskin
Commission, all figures are expressed in annual terms. Notice that the aggregate infla-
tion keeps decreasing over time, from a high 6.9 percentage points during the first subpe-
riod to a low 2.4 percentage points during 1997. Column 3 shows the plutocratic bias as
the difference between the plutocratic and the democratic means of distributions IT and
m. Note, however, that this summary for the whole period understates the true impot-
tance of the plutocratic bias since the positive and negative biases in various subperiods
otfset each other.

The main findings are the following: (1) For the period as a whole, B is positive and
equal to 0.055 percent per yvear. This is, approximately, one-third of the substitution
bias estimated by the Boskin Commission for the United States economy, which is equal
to 0.15 percent per year. However, positive and negative biases cancel off when aver-
aging over the whole period. The mean absolute bias is much larger, 0.090.% (2) Price
behavior is not uniform over the entire period: B; is negative during 1994 and 1995, in-
dicating that during these two years prices have caused relatively more damage to the
poor than to the rich households. {3) Neither the sign nor the magnitude of B; in a
given period depends on whether inflation is large or small during that period.

7 Note that the inflation rate does not display temporal separability—i.e., the inflation for a given
period does not equal the sum of inflations for a partition of that period. If the inflation rate were
defined instead as the log price change, then temparal separabilty would hold but group separability
would be lost.

8 These figures might be also compared with the averall upward bias for the Spanish economy which,
following the Boskin Commission procedures, we have estimated as 0.61 percent per yvear. For a dis-
cussion of the economic consequences of such a bias, see Ruiz-Castillo and others (1999b).
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Table 1. The Plutocratic Bias During the 1990s

(In percent per year)

Inflation

t Subperiods Plutocratic Democratic Plutocratic bias
1 Winter 91 to 1992 6.989 6.911 0.078
2 1992 to Jan 1993 5.394 5.244 0.150
3 Jan 93 to Jan 94 5.271 5.165 0.105
4 Jan 94 to Jan 95 4.621 4.701 -(.080
5 Jan 95 to Jan 96 4.079 4.130 -0.050
6 Jan 96 to Jan 97 3.180 3.090 0.090
7 Jan 97 to Jan 98 2.494 2.369 0.125

Winter 91 to Jan 98 4.632 4.577 0.055

Jan 93 to Jan 98, average absolute bias 0.080

Source: Authors’ caleulations.

C. An Economic Interpretation

Which goods are primarily consumed by the poor or the rich households? To answer this
question, we must begin by recognizing the fact that, in a heterogeneous world, total ex-
penditures of households with different characteristics are not directly comparable. Fol-
lowing Buhmann and others (1988) and Coulter and others (1992a, 1992b), we adopt an
equivalence scale model in which scale economies in consumption depend only on house-
hold size, 5", and adjusted total household expenditures are defined by

A z"

Y :—(—s—hjg, !96[0,1}. (3)

When ¢ = 0, adjusted household expenditures coincide with unadjusted household ex-
penditures, while if # = 1, it becomes per capita household expenditures. Taking a single
adult as the reference type, the expression s? can be interpreted as the number of equiv-
alent adults in a household of size s. Thus, the greater the equivalence elasticity 8, the
smaller the scale economies in consumption or, in other words, the larger the number of
equivalent adults.

In Table 2, we present the budget shares for the quintiles of the distribution of adjusted
total expenditures for an intermediate value of 8 = % The commodity space consists of
16 goods, classified in three groups according to whether their total expenditures elas-
ticity is greater than 1 (luxuries), considerably less than 1 (necessities I, dominated by
Food expenditures), or slightly less than 1 (necessities II, dominated by Housing expen-
ditures). The total expenditure elasticities are estimated at the mean of the variables in
the following system of Engel-curve regressions:

wi = o + G ln(y") +uzt +ef, i=1,...,16,

where: £ is an error term; y® = z"/v/s% is total household expenditures adjusted for

household size with parameter # = :,21—; and z" is a vector of household characteristics in-
cluding (i) demographic variables (household size and composition, the household head’s
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Table 2. Budget Shares in the Distribution of Adjusted Household Expenditures (@ = 0.5),
and Total Expenditure Elasticities for 16 Goods

Quintiles
GOODS Ql Q2 Q3 Q4 Qb All  Elasticities
1. Personal Transportation 5.00 763 831 1151 1487 | 11.54 1.655
2. Clothing 498 624 752 836 858 7.79 1.593
3. Furniture 0.55 0.85 1.05 1.30 1.64 1.28 1.734
4. Domestic Services 0.14 .19 0.25 0.57 1.46 0.78 2.242
5. Leisure, Education, Cultural 3.27 474 580 6.68 7.34 6.30 1.189
6. Other Personal Services 7.88 1055 1194 1343 14.71 4 1292 - 1.340
7. Other Household Goods 1.65 1.86 1.94 1.94 2.09 1.97 1.239
8. Medicine 2.07 237 265 265 2.78 2.62 1.253
LUXURY GOODS (1 + ... + 8) 25.54 3445 4066 4644 5345 ) 4520 1.451
9. Food 1/ 33.75 2741 23.37 1939 13.23 ] 19.69 0.566
10. Housing Utilities 4.63 3.61 3.11 2.61 2.04 2.74 (.482
NECESSITIES I (9 + 10) 38.38 31.02 2648  22.0 15.27 | 22.43 (.555
11. Alcoholic Drinks and Tobacco 3.16 302 2.82 2.57 1.97 2.48 0.847
12. Remainder of Group I 2/ 448 453 458 414 325} 3.94 0.811
13. Shoes 1.79 203 198 1.95 1.61 1.82 1.097
14. Housing 21,72 20.31 19.24 1881 21.18 { 20.20 0.874
15. Other Transport and Comm. 246 240 237 244 2.5 2.31 0.775
16. Household Maintenance 246 2,24 1.88 1.64 1.14 1.62 0.795
NECESSITIES IT {11 + ... + 16) | 36.07 34.53 32.87 3155 31.28 | 32.37 0.866

Seurce: Authors’ calculations.

1/ Except “Other Food Products” (beef, processed fish, fruit preserves and other unclassified foods}.

2/ “Non-alcoholic Drinks® and “Other Food Products.”

age and age squared); (71) socioeconomic variables (number of income earners, educa-
tional level and socioeconomic category of the household head, educational level and la-
bor status of the spouse, number of dwellings and characteristics of the residential unit);
as well as (44i) seasonal and geographic variables (municipality size and Autonomous
Community of residence}. In Figure 1 we display the joint distribution of the individual
budget shares for these three goods and the logarithm of the adjusted total household
expenditures,® the last panel shows the estimated Engel curves (trimming the 1 percent
tails off the support of the adjusted household expenditures).

Intuitively, the evolution of prices would tend to damage to a relatively greater extent
the richer households over the poorer ones depending on whether the luxury good or the
necessities experience the greatest relative increase. For the entire period, the inflation
experienced by the luxury good and the two necessities are 31.59, 21.08, and 38.46 index
points, respectively. In Figure 2 we represens the evolution of the inter-annual inflation

° The boxplots on the top marging show the 1, 25, 50, 75, and 99 percentiles.
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Figure 1. Individual Budget Shares and Adjusted Household Expenditures
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of the three goods in relation to the general inflation as well as the inter-annual B;, t =
January 1992,... January 1998.

In spite of the fact that the second necessity shows the stronger price growth, the behav-
ior of the luxury good and the first necessity is the main explanatory force behind the
positive sign of the plutocratic bias. To test this, we run a regression of the inter-annual
(January-to-January) plutocratic bias B;, from t = January 1992,..., January 1998,

on the corresponding monthly inter-annual price subindexes for the three goods and a
constant. The results, with robust ¢-ratios in parentheses {generalized least-squares and
Cochrane-Orcutt regressions yield identical results), are the following:

By= 0025 + 00501, — 0056NI, — 0.0043 NI R? =0.96
(1.80) (9.95) (—42.14) (—0.75)

All the coefficients have the expected sign—although the one corresponding to Necessi-
ties IT (NII) is not statistically significans—and the results corroborate the explanatory
power of the Luxury good (L} and Necessities I (NI).
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Figure 2. Inflation Rates of Different Goods: January 1992-January 1998
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IV. ROBUSTNESS
A. The Time Period

In this subsection, we study the robustness of our results on the B trend in two different
directions. In the first place, we consider the period covered by the two previous Spanish
CPI systems, which run from August 1985 to December 1992 {base year = 1983}, and
from January 1977 to July 1985 (base year = 1976), respectively. (See Appendix I for
details.}

The main findings are the following:!® (1} From Winter 1981 to Winter 1991 we esti-
mate that B = 0.091 percent per year, a positive bias larger than witnessed for the
1990s. During different subperiods the bias is negative, and oscillates from a maximum
of 0.380 to a minimum, in absolute value, of —~0.025 percentage point. (2) From 1973-74
to Winter 1981 the plutocratic bias is always positive and reaches high annual maxima
from 1976 to 1979, in 1979 it equals 0.833 percentage point. For the period as a whole,
B == 0.264 percent per year, a bias equal in size to the sum of the classical substitu-
tion bias and the outlet bias reported by the Boskin Commission. (3) We must point
out that the Spanish inflation during the second part of the 1970s and 1980s is consid-
erably greater than during the 1990’s: the mean annual inflation from the midpoint of
1973 and 1974 to Winter 1981 is 17.9 percent, and from Winter 1981 to Winter 1991 is
8.2 percent. However, as before, there is no relationship between the size of the aggre-
gate inflation in a given subperiod and the sign or the magnitude of the plutocratic bias.
Regressing the bias in absolute values against inflation vields a nonsignificant coefficient
(0.002 with a standard error of 0.006, using generalized least squares correcting for auto-
correlation).

Finally, to appreciate the variability of the plutocratic bias during the entire period con-
sidered in this paper, Figure 3 shows the evolution of the inter-annual (month-to-month)
By, t = January 1977,. ... January 1998, as well as the inter-annual inflation rate.

B. The Aggregation Scheme

In the second place, it is interesting to experiment with other aggregation schemes to
map a distribution of individual inflations to an aggregate index. Given that the disci-
pline of welfare economics is more interested in personal rather than household welfare,
it is natural to ask for the consequences of estimating the inflation for the population
as a whole as the weighted mean of individual inflations with weights propoertional to
household size.!!

In Table 3 we present mean total household expenditures at Winter 1991 prices by house-

0 For more detailed results, see Ruiz-Castillo and others {1999¢].

M Alternatively, one could define an aggregate price index which gives greater weight to poorer house-
holds. Given the results of this paper, the corresponding bias in the measurement of inflation should
be greater than the plutocratic one.
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Figure 3. Plutocratic Bias and Interannual Inflation: 1976-98
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Table 3. Average Household Expenditures at Winter 1991 Prices
and Average Annual Inflation in the Partition by Household Size

Household Fraquency Average Average Annual
size Distribution  Expenditures Inflation
size (percentages) (pesetas) {percentages)

1 member 9.99 1,147,338 4.842

2 members 22.30 1,795,808 4.625

3 members 20.77 2,559,993 4.634

4 members 24.97 3,091,959 4611

5 members 13.22 3,277,244 4.623

6 members 5.44 3,516,374 4.627

> T members 3.3 3,629,602 4.619
ALL 100.00 2,563,602 4.632

Source: Authors’ calculations.

hold size in the 1990-91 EPF, as well as the mean annual inflation from the Winter 1991
to January of 1998 for that same partition. As in the majority of other countries, we ob-
serve a positive association between total expenditures and household size. Therefore
weighting household inflation by household size should have a similar effect, although

of a lesser magnitude, than weighting directly by total household expenditures as in

the plutocratic scheme. On the other hand, the fact that two, four, and more member
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households have a mean annual inflation below the population as a whole works in the
opposite direction. The end result is that the new bias—defined as the difference be-
tween the plutocratic and the household size weighted mean——is equal to 0.088 percent
per year. That this figure is greater than the previously estimated 0.053 percent per
year for the plutocratic bias, indicates that during this period the second factor has had
a greater impact than the first one.

The same computations for the 1980s and 1970s lead to an estimate of 0.064 and 0.254
for the new bias versus a plutocratic bias of 0.091 and 0.264, respectively. The fact that
the new bias is smaller than the plutocratic bias indicates that the positive association
between total household expenditures and household size dominates the size of the new
bias during these two periods.

V. IMPLICATIONS

In Spain, a commodity basket of 471 goods is priced in each of the 52 provinces in or-
der to construct the set of elementary price indexes which form the core of the current
1992 CPI system. We have been able to work in a 53 dimensional commodity space,
consisting of the 21 food ribricas at the 18 Autonomous Community level, and the

32 non-food subgrupos at the 52 province level. For such a commodity breakdown, we
construct 21,155 household-specific Laspeyres price indexes representative of a 1990~
91 population of about 11 million households. Because of the fixed-weight nature of
our construction, the individual inflation variation we observe during the Winter 1991-
January 1998 period is the consequence of the price variation publicly disseminated by
the INE in this 53 commodity space.

How can the distributional consequences of such a complex multidimensional process

be grasped? In this paper we propose a procedure which combines two elements. First,
whether price behavior in a given period hurts relatively more the rich or the poor house-
holds can be expressed in terms of a single scalar: the so-called plutocratic bias, incurred
when inflation is measured using the current plutocratic CPI instead of using an alter-
native group index in which all households receive equal weight. Second, the estimation
of an Engel curve system in a 16 goods commodity space, would permit reduciion in the
size of the price universe to only three dimensions: a luxury good and two necessities
with considerably different total expenditures elasticities. Price behavior at this level
provides an intelligible explanation of the sign and magnitude of the plutocratic bias.?

12 As we show in Ruiz-Castillo and others (2000}, the gap between the change in money income in-
equality and the socially relevant change in real income inequality is given by a term which captures
the distributional role of price changes. The sign of this term is largely determined by the sign of
the piutocratic bias. In consonance with the results of the present paper, using the mean logarithmic
-deviation and a value of 0.5 for the parameter which reflects the economies of scale within the house-
hold, in Ruiz-Castillo and others (2000) we find that this term is positive. Thus, we conclude that the
decrease in real household expenditures inequality in Spain during the second part of the 1970s, the
1980s, and the 1990s has been 9.07, 4.82, and 2.97 percent larger than the decrease in money house-
kold expenditures inequality due to the distributive role of price changes during these periods.
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Beyond all the measurement issues, what are the practical policy consequences of our
research? The first question to consider is how to adjust income taxes and public trans-
fers annually. At this point, we have little to add to the arguments offered by others!?
but note that, in most countries, income taxes, public pensions, other public transfers,
and minimum wages are revised in terms of a plutocratic CPI. Why should we follow a
dollar rather than a household or a person in this matter? Perhaps because both peo-
ple and experts believe that the CPI represents an “average consumer.” However, when
in an important paper Muellbauer (1976a) asked for the consumer whose budget shares
are equal to the official CPI aggregate weights, he answered that in the United Kingdom
this consumer occupied the 71 percentile in the household expenditures distribution.'*

At any rate, indexing by the current CPI has the following unintended effects which may

not have been sufficiently emphasized before: when prices behave in a anti-poor {anti-
rich) way—i.e., when the plutocratic bias is negative (positive)—then we revise public
programs, which primarily benefit the poor, below (above) what would be the case with
a democratic group index. Similarly, if the plutocratic bias is negative {positive), then
direct tax revenues would be larger (smaller) than what would be the case under the
democratic alternative.

From this perspective, the current plutocratic formula is open to some critique. Admit-
tedly, these critiques would be more important the greater the size of the plutocratic
bias (and perhaps, depending on the sign of the bias). In the Spanish case, we have
shown that this bias: (i) has had a positive sign over an extended period of time;

{#i) presents a rather unstable pattern over the short run; and (4i) has had a consider-
able magnitude during certain periods of time. There is relatively little information on
this issue in other countries,'® in particular in underdeveloped countries where the rel-
ative price of a few staples may loom large in the standard of living of the majority of

13 See Triplett (1983), Fry and Pashardes (1985), Griliches (1995), and Pollak (1998) and, in connec-
tion to the poverty line, see the National Research Council {1995).

14 See Muellbauer {1975, 1976b) for the theoretical basis of this wark., For the United States in 1990,
Deaton (1898} estimates that this consumer occupies the 75 percentile. In our case, we have simply
computed the location of Spanish consumers who have an inflation in a 5 percent interval of the offi-
cial one during the 1990s; the answer is that their mean adjusted household expenditures is in the 61
percentile of such distribution.

13 For the United Kingdom, Carruthers and others (1980) indicate that from Jannary 1975 to Jan-
uary 1979 the democratic index has increased by arcund (.1 percent per year faster than the official
CPI; Iry and Pashardes (1985) obtain also that from 1974 to 1982 the plutocratic bias was negative;
for 1975-76, Deaton and Muellbauer (1980) report that the inflation rate for the peor was around two
points higher than for the rich; however, Crawford (1996) finds that, between 1979 and the end of
1992, inflation for richer households was 0.16 percentage point higher than the average for all house-
holds; Newberry (1994) found that the distribusional effects were negligible and not significantly differ-
ent from zero in Hungary and the United Kingdom during the 1980s. For the United States, Kokowski
(1987) finds that from 1972 to 1980 the democratic and the plutocratic Laspeyres indexes are rather
close in value for most demographic groups but, in general, the first measure exceeds its counterpart
by 1 to 3 index points; Slesnick (1991) finds that cost of living indexes are surprisingly insensitive to
the choice of the form of the index; Garner and others (1999) find evidence that the plutocratic bias
during the 1980s is slightly anti-rich.



A17-

the population. Tt is likely advisable to estimate the plutocratic bias on a regular basis.
For this and other purposes, we recommend that statistical agencies in charge of the CP1
compute and make available, at least annually, a set of household-specific price indexes.
This approach would have the following advantages:

1. The farther down one goes toward the elementary price level, the greater will be
the dispersion of the distribution of household-specific price indexes. However, one
would also expect & larger number of zero expenditures in most households. There-
fore, there are advantages and disadvantages in enlarging the commodity space.
Given that, for confidentiality reasons, the price information at the elementary
level is not publicly available, the statistical agencies are the only institutions in
a position to determine the optimal disaggregation level for the construction of in-
dividual price indexes.

2. Given the set of (official) individual price indexes, anyone can study the differential
inflation suffered by the subgroups of interesting population partitions, an issue
to be considered prior to the political solution to the issue of “How many cost of
living indexes.” Similarly, anyone would be in a position to estimate the bias in the
measurement of inflation created by the use of the current plutocratic CPI, instead
of other politically interesting definitions of what a group index should be.

3. Perhaps more importansly, statistical offices {and others) can evaluate the distri-
butional consequences of their methodological decisions. Take, for example, the
Boskin Commission’s analysis of the quality issue and the introduction of new
products, surely the most debated and critized part of their report. Different critics—
Madrick (1997) and Deaton (1998), for instance—conjecture that new goods and
goods affected by quality effects are disproportionately consumed by the rich. In
our own terms, this implies that the set of household-specific price indexes after
the correction of this bias should exhibit a smaller plutocratic bias. Are these crit-
ics correct? In Ruiz-Castillo and others (1999d), we have put this idea to a test by
combining the structure of the bias for the United States economy with the con-
sumer behavior of Spanish househclds as given in the 1990-91, 1980-81 and 1973~
74 EPFs. The plutocratic bias after the correction of the quality bias in the inter-
vals (Winter 1991, January 1998), (Winter 1981, Winter 1991), (1973-74, Winter
1981) is 0.035. 0.073, and 0.249 percent per year, respectively. Since, as we have
seen, the plutocratic bias before the correction is 0.055, 0.091, and 0.264 percent
per year, we can conclude that there is some evidence indicating that the point
made by those critics is well taken.

4. Muellbauer (1976a) does not regard the historical biag of inflation as the most im-
portant issue. Given that keeping down inflation is such an important policy goal,
it is natural that any government should be very sensitive to the effects of policy
change on the official CPI. Thus, the aggregate weights are the forces which push
government policy affecting relative prices into particular directions. Within this
context, armed with a set of publicly available household-specific price indexes,
both the government (and others) would be in a position to evaluate, both ex ante
and ex post, the distributional consequences on the CPI of certain policy actions.
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Finally, it could be argued that, given the public opinion’s potential sensitivity to the
distributional issues embedded in the construction of a single CPI, officially publishing a
set of household-specific price indexes would ultimately affect the credibility of the CPI .
itself. As noted by Muellbauer (1876a): “aggregate index numbers are not neutral polit- -
ical indicators.” However, as shown here, anyone can come up with a reasonable version
of these indexes using already publicly available information. After all, in ar open so-
ciety, the dissemination of relevant—albeit controversial—information should always be
encouraged for the sake of transparency.
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THE DATA

The Data for the 1990s

The Encuesta de Presupuestos Familiares (EPF) collected by the Spanish statistical
agency, Instituto Nacional de Estadistica (INE), from April 1890 to March 1991, is a
household budget survey of 21,155 household sample points, representative of a popu-
lation of approximately 11 milllion househelds and 38 million persons occupying residen-
tial housing in all of Spain, including the North African cities of Ceuta and Melilla.

The INE collects elementary price indexes {denoted by Fy;; in Appendix II) for a com-
modity basket consisting of 471 items in each of the 52 provinces under the CPI present
system, based in 1992. For confidentiality reasons, the INE does not publish this infor-
mation at the maximum disaggregation level. Instead, it publishes on a monthly basis
price subindexes for the period January 1993 to January 1998 for a commedity break-
down of 110 subclases, 57 ribricas, 33 subgrupos, and 8 grupos at the national level, the
ribricas, subgrupos, and grupos at the 18 Autonomouns Community level, and the subgru-
pos and grupos at the 52 province level.

For any commodity breakdown, it is possible to reconstruct the official CPI series us-
ing an appropriately defined aggregate budget shares vector. Similarly, defining a bud-
get share vector for every household in the 1990-91 sample, we can obtain a series of
household-specific CPIs for any commodity breakdown. In principle, the only differ-
ence between alternative specifications of the commeodity space, is that the dispersion

of the set of individual CPIs should be greater the greater the disaggregation level of
the price information used in their construction. Unfortunately, in spite of using the
same informational basis as the INE—namely, the 1990-91 EPF—we find several small
discrepancies between our estimates of the aggregate budget share vectors and those
published by the INE—for the details, see Ruiz-Castillo and others (1999a). Thus, the
CPI series which we can reconstruct vary slightly depending on the different commod-
ity breakdowns characterizing the price information we use. In Ruiz-Castillo and oth-
ers {19992,1999b) we find that the specification consisting of the 21 food mibricas at the
Autonomous Community level, and the 32 non-food subgrupos at the provincial level
outperforms the rest of the aliernatives according to varicus statistical ard economic cri-
teria.

It should be emphasized that cur series of household-specific price indexes defined over -
this 53 commodity space differ from the series underlying the official CPI in two ways.

In the first place, there are a number of aspects in the official definition of total house-
hold expenditures for which we believe there are superior alternatives. We refer to:

{i) the definition of housing expenditures for households occupying nonrental housing;

{i1) the inclusion of imputations for home production, wages in kind, and subsidized

meals; and (4 the estimation of annual food and drink expenditures using all the avail-
able information on bulk purchases in the 1990-91 EPF. The joint impact of these mod-
ifications is important: according to Ruiz-Castillo and others (1999b), the official CP1
understates the true Spanish inflation from 1992 to January of 1998 in 0.241 percent per
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year.

In the second place, it should be noticed that the Spanish CPI is not the modified
Laspeyres price index defined in equation (2}, which takes as a reference the mean quan-
tity vector actually acquired by the EPF households at the time they were interviewed

in the 1990-91 survey period. The reason is that the INE does not use the adjustment
factors A;;, defined in Appendix II. Fortunately, Lorenzo (1998) provides such factors

for the 110 subclases at the national level. Using this information, for each household A
interviewed in a quarter 7 during the 1990-91 period {r = Spring, Summer, Autumn of
1990, and Winter of 1991), we construct a series of modified Laspeyres SPIs, #(p:, po; %),
based on period 0 = Winter of 1991, which takes as a reference the commodity vector g7
actually acquired during the interview quarter 7.

If we normalize this series at prices of period 0 = 1992, we can obtfain the conceptually
correct CPI, that is,

{pyPrig?) _ Pt
{po,priq})  Po-qd7

= CPI"(ps, po; 47).

For the details of this construction, see Ruiz-Castillo and others (1999a}. The series of
modified Laspeyres price indexes are available at www.eco.uc3m.es/investigacion/epf.html.

The Data for the 1970s and the 1980s

The EPFs which serve to estimate the official weights were conducted from April 1980 to
March 1981, and from July 1973 to June 1974, respectively. These are household budget
surveys strictly comparable to the 1990-91 EPF, containing 23,972 and 24,151 household
sample units, representative of, approximately, a population of 10 or 9 million house-
holds and 37 or 34 million persons in 1980-81 or 1973-74, respectively. In this case, we
do not depart from the official definition of household total expenditures, but we must
take into account that, as before, the Spanish CPI is not a modified Laspeyres price in-
dex.

We construct two series of appropriate household specific price indexes with the infor-
mation provided by: (i) the 1980-81 and 1973-74 EPFs; (%} the official monthly price
information for 106 and 88 subclases at the national level in the 1983 and 1976 bases, re-
spectively; and (71} a series of adjustment factors for 52 goods which constitute the min-
imum common denominator between the 38 official mibricas and the 60 goods in Catasis
and others (1986) for the first period, and for only 5 goods at the national level provided
by Garcla Espafia and Serrano {1980) for the second period. For the details of these con-
structions, see Ruiz-Castillo and others (1999a). Both series of modified Laspeyres price
indexes.are available at http://www.eco.uc3dm.es/investigacion,/epf.html.
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THE MODIFIED LASPEYRES INDEX

To understand the relation between a CPI and an aggregate Laspeyres SPI, we have to
start by recognizing that statistical agencies partition the physical space into a set of J
geographical areas, which we index by j = 1,...,J. Forevery item i = 1,...,[ in every
area j = 1,...,J, during each period ¢ {typically a month}, statistical agencies ccllect
price quotes for a number of previously determined item specifications in a certain pre-
determined sample of outlets. (This is where Pollak places the “beer vs champagne” is-
sue.} These price quotes are aggregated in elementary price indexes Ey;;. (This is where
the Boskin Commission places the so called “lower substitution level” problem. Neither
this nor “beer vs champagne” issue shouid concern us in this paper.) Conceptually, we
can view an elementary price index as the relative price of item ¢ in area j in period ¢
with respect to the base period 0, i.e.,

Dijo
On the other hand, household budget surveys provide information, not on individual
prices and quantities which are often hard to define, but on individual expenditures in
each good, %, total household expenditures, z* = 3,z , and budget shares w}. =
zP /zh. In each area j, we can observe the aggregate expenditures on each good, Xijr =
Zhej zh | and aggregate budget shares W;;r = Xj-/ X, where X, = 3, z? is the
aggregate total expenditure for the entire population. Under the assumption that all
househoids living in the same area face the same prices, we can view observable house-
hold expenditures on item ¢ by a household A living in area j and interviewed in pe-
riod , as the product of a price p;;- and a quantity g, i.e., z} = py-qt. Denote the
vector of aggregate quantities actually purchased during the survey period 7 by Q. =
(Qirs- s Qrr) where Qir = 3, Quzr and Qujr = J_pc; ¢l then we have

Xijr _ Pigr&iyr
X pr- Q-
If we define the plutocratic weights ¢ = z%/X,, then
B ok
tozy
Wir = -5 =D otwl.

he; 5T UT RE]

WijT =

If we have information on what we will call the adjustment factors for each i, A;;» =
(pijr/Pijo), then one can define the elementary price index based in period T,

Eije Pijt
Ei‘ T = L= ~—i—.
{7) Asjr Dair
For each household 4 living in area j, the Laspeyres SPI which takes as a reference the
quantity vector q, is defined by

. Dy - Q7
Up:s Pridy) = wa-rEijf(T) = pj. . q;’
Z. J‘r T
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where Dji = (P1jt,-- -, DIjt)-

At the aggregate level, let p; = (p1;,...,Prs), Where py = Z (Qijr/Qir)Pije- Simlarly,
let pr = (pir, .. ph) where p;r = 37, (Q?,JT/QIT)pT.J‘r Then the aggregate Laspeyres
SPI which takes as a reference the Vector Q.- is seen to be:

i 2o PiitQigr Q.
e
i Log MigriwdsT T T

=3 (Z S dhut ) Buutr) = 3 T 0 Tt B

1 Jj hegj i heEj i
o
quh Sjt q = Z‘?ﬁhf Pt Pjrs q?)
JT T

For each good ¢ in an area §, let Wi; = pgoQij-/Po - Q- The CPI based on period 0 is
an aggregate SPI defined by

z Pt, P>, Q‘r ) Q‘T
CPI(p:; poi Qr) = ZZWwE@ﬂ (p; Pr; Q-j pé -Q,’

which is what the BLS calls a modified Laspeyres aggregate price index (Moulton, 1996),
with base year 0 and reference consumption patterns surveyed at 7.

Finally, for household k in area j we now redefine the plutocratic weights by " = pjo
a”/po - Q-, and budget shares w = pijoql /Pjo - . Then, as before, aggregate expen-
diture shares can be expressed as a plutocratic-weighted mean of individual expenditure
shares:

Z @hw;‘l - p;(](g_i} pljﬂq:fr p‘ejOQg'r — ng
hEj ey PO = Pyo Q2 po-Q-
and
C‘PI(pt!pDJQ”‘ = ZZWZJE'LJ): = Zzzﬁé ’LU E'L_’,Tﬁ
t J hej

- ZZ oS W Eiyy = Zcp cpi(pst, Py 42

i hej 1
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