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Abstract: In recent years the U.S. Bureau of Labor Statistics has produced a number of experimental
consumer price indexes. In contrast to the Laspeyres formula, which holds quantities fixed over time, the
experimenta CPl usng geometric means keeps relative expenditure shares congtant within item-area
categories. Experimental superlative indexes use both base and current period expenditure weights as a
theoreticdly better gpproximation of a true cogt-of-living index. In addition, experimenta indexes have
been condtructed to measure price change for different target populations.  An experimental CPI for
Americans 62 years of age and older (CPI-E) assesses price changes faced by older Americans
recaiving Socid Security and other pensons. Three experimenta CPIs for poor consumers were
cdculated to analyze price change faced by consumer units typicaly digible for wefare or other public
assistance.

1. Introduction

The Consumer Price Index (CPl) of the U.S. Bureau of Labor Statistics (BLS) is based upon the
Laspeyres framework of mesasuring price change over time for a fixed market basket of goods and
sarvices. The CPI currently measures price change for two officia population groups. The CPI for All
Urban Consumers (CPI-U) represents the spending habits of about 80 percent of the population of the
United States. The CPI for Urban Wage Earners and Clerical Workers (CPI-W) is a subset of the
CPI-U population, and represents about 32 percent of the total U.S. population.? Section 2 presents a
brief overview of the congruction of the officid U.S. CPIs.

In addition to the two officid CPls, there are a number of experimental indexes that have been
produced. Section 3 discusses two categories of experimental indexes that have been developed using
different estimation concepts that move away from the Laspeyres fixed market basket concept. In
generd, the current Laspeyres fixed-weight index can be viewed as an upper bound rdative to a true
cogt-of-living index in that it does not account for changes in consumption induced by changesin rdative
prices (Gillingham, 1974). While the Lagpeyres framework assumes consumers purchase fixed
guantities over time, the experimental CPI using geometric means assumes consumers keep relaive
expenditure shares congtant within item-area categories. Experimental superlative indexes use both

! The opinions expressed in this paper are those of the authors and do not represent an official policy of the Bureau of Labor Statistics
or the views of other BL S staff..

2 The BLS Handbook of Methods specifically defines the CPI-U population as “consisting of the all urban households in Metropolitan
Statistical Areas (MSASs) and in urban places of 2,500 inhabitants or more. Nonfarm consumers living in rural areas within MSAs are
included, but the index excludes rural consumers and the military and institutional population.” The CPI-W population “consists of
consumer units with clerical workers, sales workers, craft workers, operatives, service workers, or laborers. More than one-half of
the consumer unit’s income has to be earned from the above occupations, and at least one of the members must be employed for 37
weeks or more in an eligible occupation” (Bureau of Labor Statistics, 1992, p. 176).



base and current period expenditure weights as a theoretically better approximation of a true cost-of-
living index.

Section 4 details two other areas where experimental indexes have been constructed to measure price
change for different target populations. An experimental CPI for Americans 62 years of age and
older (CPI-E) was created in part to assess price changes faced by older Americans receiving Socid
Security and other pensions® In addition, on a one-time basis, three experimental CPIs for poor
consumers were caculated to analyze price change faced by consumer units typicdly digible for
welfare or other public assistance.’

We begin with a review of the officid CHl indexes as a frame of reference for comparing and
contrasting the experimenta indexes produced in the U.S. CPI.

2. Brief Overview of the Official U.S. CPIs

A two-tiered weighting system is used to cdculate the CPl.  The universe of consumer goods and
sarvices in the U.S. CPI is dratified into 9,108 basic item-area indexes (207 dtrata of items times 44
drata of geographic areas). At a lower leve, the 9,108 item-area indexes are estimated using a
modified Laspeyres formula applied to sample data At the higher level of aggregation, the item-area
indexes are combined using a modified Laspeyres formula to caculate indexes for items, areas, and dl
items.

2a. Estimation

At the first or dementary aggregate levd (i.e,, within each basic item-area component), expenditure
weights are derived from the Point-of-Purchase Survey. The price changes are measured from
representative samples of specific items that are repriced at a set of sample outlets either monthly or
bimonthly. The samples of specific items are updated at 5-year intervas, so that 20 percent of the areas
have their samples replaced each year. The base period for each item-area sample is defined as the year
in which the Point of Purchase Survey took place.

Currently the relative price change for each stratum | is measured by estimating a modified Laspeyres
population index formula

3 Annual cost-of-living adjustments (COLASs) for Social Security recipients, as well as COLAs for federal and military retirees, are based
on changes in the CPI-W from the 3 quarter of one year to the 3 quarter of the succeeding year.

4 The annual change in the CPI-U all itemsindex is currently used to adjust the official U.S. poverty guidelines, which are often used to
determine eligibility for public assistance.
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where |;1; isthe index measure of average price change between period 1 and period t for item-area
j, Qu represents quantity of specificitem i purchased during the base period 0, P; isthe price of item i
during reference period 1, and PR; isthe price during a current period. In the context of rotating panels,
it isuseful to treat period 1 asthe “link” period in which the sample rotates, i.e. the new sample replaces

aprevious sample for the stratum.

Since the Point-of-Purchase Survey collects information on expenditures (rather than quantities), the
modified Lagpeyres population formula can be rewritten as a function of expenditures and base prices:
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where Ry representsthe base-period price of item i and Ey = Q,; Py IS the base-period expenditure.

The base price, R;, should, a least in theory, be the price that was charged during the same time

period as the expenditures. In practice, direct information on the price during the base period is not
avalable because the sample of specific outlets and items is sdected after the Point-of-Purchase
Survey, drawing from the sampling frame provided by the survey. Consequently a proxy base price
must be imputed.

An important pat of the context for our discusson of the dternative estimators, particularly the
geometric mean, is the problem discovered by BLS researcher Reinsdorf (1994), which has become
known as the “formula bias’ problem. He showed that the method that BL'S had used (since 1978) to
impute the base prices, i.e, seiting an item’'s proxy base price equd to its link month price deflated to
the base period, led to systematic upward bias of the measured index change during the period
immediately following a sample rotation. This bias arises because this base-price imputation method
caused items that entered the sample on sde or at ardatively low price to receive relatively high weight,
wheress items that entered the sample off sale or & a rdatively high price would receive relatively low
weight. The following period, the items would tend to revert to their normd prices, implying thet the
estimator would give too much weight to price increases and too little weight to price decreases.

Following additiona research by Moulton (1993, 1996), Armknecht, Moulton, and Stewart (1995),
Erickson (1996), McCldland (1996), and Reinsdorf and Moulton (1997), the BLS corrected the
formula-bias problem in January 1995 for food at home (the most affected maor component) and in
June and July 1996 for the remaining components. The proxy base price is now imputed independently
of the link month price usng a method known as “seasoning”; i.e., the base price is imputed from an
earlier price that was not used directly inindex calculation.



2b. Aggregation

At the second or higher level of weighting, base period expenditure weights for each of the 9,108 basic
item-area components of the CPl are derived from the Consumer Expenditure (CEX) Surveys and
price change is measured from the eementary indexes. Here the market basket represents quantities
purchased during a base period b which is prior to the pivot period p when the weights are updated.
For example, the current market basket represents expenditures drawn from the Consumer Expenditure
Survey during 1982-84, but that market basket was not used in index aggregation until the pivot month,
December 1986. (The next market basket update is scheduled for the pivot month of December 1997
and will introduce a base period of 1993-95.) The CPI's modified Laspeyres index aggregation
formula can be written as

) a Epj ltbj

—

=J
a Eolpy
j

lt,p

where 1 , is the aggregate index of price change from period p to period t, I, and Iy ae the

elementary price indexes from base period b to pivot month p and period t, respectively, for the item-
areastratum j, and Eyp; is base period expenditures for j. The CPl formula (3) is cdled “modified”

L aspeyres because price change between period b and period p was measured using an earlier set of
item-area expenditure weights, which was then chained to the index using the new expenditure weights
at period p.

3. Experimental CPIswith Different Estimation Concepts and Strategies

As relative prices change, and new items and outlets enter the marketplace, the Laspeyres approach
currently used in the U.S. CPI can generdly be interpreted as an upper bound to a true cost-of-living
index. This subgtitution effect occurs a both the dementary and aggregate levels. Section 3a discusses
the caculation of the experimental CPI using geometric means a the dementary level as one
potential way of moving away from the assumption of fixed quantities by effectively kegping relaive
expenditure shares fixed at that level. Section 3b discusses the use, at the aggregate leve, of both base
and current period weights in the form of experimental superlative indexes, which can be viewed as a
better gpproximation to a true cogt-of-living index by accounting for subgtitution effects at that higher
leve.



3a. The Experimental CPIsusing Geometric Means

Higtoricdly, andyss of subgtitution bias in the U.S. CHl has focused on subgtitution at the aggregeate
levd (eg., Braithwait, 1980, Manser and McDonald, 1988). The potentid effects of substitutions by
consumers & the lowest or e ementary aggregate level of estimation in the U.S. have most recently been
explored by Moulton and Smedley (1995).  While the Laspeyres approach assumes Leontief
preference functions in which consumers choose to purchase fixed quantities of goods and services over
time (with perfectly indastic demand), interest has recently focused on the use of the geometric mean (or
“Jevons’) functiond form, which effectively assumes Cobb-Douglas preference functions in which
consumers keep relative expenditure shares constant (with unitary demand eadticities).”

To assess the potentid impact of using geometric means for ementary aggregate price relatives,
Moulton (1993) recdculated most non-shelter basic item-area price relatives utilizing geometric means
ingead of arithmetic means from June 1992 through June 1993; Moulton and Smedley (1995)
updated these estimates to include shelter and a longer time frame:  June 1992 through December
1994.° Mathematically, the geometric mean price rdativeis.
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where S, =Eg / SEj is the base-period expenditure share for specific item i.  Since items are
effectively weighted by expenditure shares, it is not necessary to edtimate base period prices or
Quantities.

In these smulations, the CPI' s item-area estimator (2) was replaced by the geometric mean formula (4),
but the higher level aggregation continued to use the modified Laspeyres formula (3). For items
included in the June 1992 - June 1993 smulation by Moulton (1993), the annua difference between the
smulated production Laspeyres arithmetic mean and the geometric mean index was 0.47 percent; in
the June 1992 - December 1994 smulation by Moulton and Smedley (1995), the annudized difference
between the Laspeyres and geometric mean indexes was 0.46 percent. In these smulations, the
differences between the two indexes were most striking for food, gppard, and entertainment items.

Based on the sgnificance of these edtimates, the Bureau of Labor Statistics crested experimental
indexes for the U.S. CPl usng geometric means in caculating basic item-area price relaives of near
production-grade quality.”

> Szulc (1989) and Turvey (1989) focused the attention of price index researchers on the potential benefits of using the geometric
means formula at the elementary level. See also Diewert (1995).

6 While these initial simulations used the same formulas for calculating basic elementary aggregate price relatives, different imputation
methods than the official CPl were used. The simulations by Moulton (1993) covered about 70 percent of the items, mainly
excluding shelter. The simulations by Moulton and Smedley (1995) covered about 96 percent of all items, including shelter.

The experimental CPI using geometric means is not considered of true production quality for several reasons. First, weights for the
shelter components of the experimental index are based not on expenditures but quantities, and weights for other commodities and



We will cdl these near production-grade indexes the experimental CPI using geometric means or
amply geo-means. The geo-means indexes have now been calculated from December 1990 through
December 1996.

Unfortunatdy, differences between the officid CPlI and the experimental CPl using geometric means
include more than changes associated with the Laspeyres and geometric mean estimators. These other
effects can generdly be characterized as “bounding” and “coding” effects. Specificaly, the geometric
mean estimator is not defined for zero prices (free goods), and performs poorly with near-zero prices.
Therefore the experimental index usng geometric means has “bounding” rules for handling extremdy
large percentage price changes. In genera, within commodities and services, long-run price ratives for
sample items that are greater than 20 and less than .05 are imputed rather than used directly in the
cdculation of dementary aggregate indexes. Similarly, any rents less than $20 were reset to $20 in the
geo-means caculation.

In addition, there are dso “coding effects’ which need to be accounted for in comparing the officia
Laspeyres indexes with the geo-meansindexes. In short, BLS began congtructing the experimental CPI
using geometric means in early 1996. Indexes using geometric means congtructed from December
1990 through 1995, then, are based on the early 1996 production environment. Therefore,
methodological changes made in the U.S. CPI between 1990 and 1995 potentialy impact the geo-
means index over the entire 1990-1995 period. These same changes would impact the officid CPl only
as they were implemented.  For example, in January 1995 severa methodological improvements were
introduced, most of which reduced the (future) rate of growth in the officid CPl. These included the
elimination of “formulabias’ in the setting of base period prices by seasoning of replacement samples of
food-at-home items (Bureau of Labor Statistics, 1994a); the modification in the imputation of
homeowners implicit rent to diminate the upward property of that estimator; and the incorporation of a
sx-month chain estimator used in rent to replace the composite estimator (which suffered because of an
under-reporting of one-month rent changes) (Bureau of Labor Statigtics, 1994b). The changes madein
January 1995 to the shelter component, for example, are reflected in the experimenta CPI usng
geometric means since its inception.

In order to isolate the impact of using a Laspeyres-based estimator versus a geo-means estimator for
the dementary aggregates, BLS created a Test Laspeyres index with the same bounding and coding
characterigtics as the geo-means indexes. For both the Test Lagpeyres and geo-means indexes, the
same bounding rules described above were used. In addition, for both the Test Laspeyres and geo-
means indexes, the same (i.e, early 1996 and forward) production code was used for these smulations
from December 1990 forward. For these reasons, we will focus on the differences between the Test
Laspeyresindex and the geo-means index.

services were not estimated optimally before January 1997. In addition, issues such as the appropriate sample design and imputation
of missing data have not yet been fully addressed.



Results. From December 1990 through December 1996, the Test Laspeyres rose 17.8 percent; during
that same time frame, the experimental CPI using geometric means rose 15.5 percent.? The annudized
difference between these two indexes over that time is approximately 0.33 percent. Again, in the index
amulations, the differences between the two indexes were most driking for food, gppard, and
entertainment items.

The differences between the geo-means index and the test Laspeyres index has fdlen snce the
methodologica improvements to the CPI in January 1995. From December 1990 through December
1994, the annudlized difference between the Test Lagpeyres and geo-means indexes was approximately
0.37 percent. At that time the functiona form improvement to food-at-home items, as discussed earlier,
reduced the rate of growth in the test (and officid) Laspeyres indexes but had no effect on the geo-
means index. From December 1994 through December 1996, the annualized difference between the
two indexes had falen to 0.26 percent (see graph 1). For food-at-home categories, the annuaized
difference between Test Laspeyres and geo-means has fadlen from gpproximately 0.88 percent. from
December 1990 to December 1994 to 0.34 percent from December 1994 to December 1996 (see

graph 2).

Graph 1. CPI-U, All items, Differences between 12-month per cent changes
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8 Baskin and Leaver (1996) have estimated variances for the geometric mean, test Laspeyres, and official Laspeyres indexes for the
major shelter components of the U.S. CPI, and are in the processing of estimating variances for other commaodities and services for
these three measures.
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In June 1996, BLS expanded the seasoning method to other commodities and services (Bureau of
Labor Statistics, 1996a); in July 1996, a smilar functiond form bias occurring at item subgtitution was
eliminated (Bureau of Labor Statistics, 1996b). The differences between the Test Laspeyres and geo-
means are expected to decline further ill as these methodological changes, which do not affect the geo-
means indexes, reduce the rate of growth in the test (and official) Laspeyres indexes.

Tables 1 and 2 give December index levels from 1990 through 1996 for the Test Laspeyres and geo-

means indexes, repectively, for dl items and each of the 7 mgor groups.

Table 1. The Experimental CPI-U using Geometric Means, December indexes, 1990-1996,
December 1990=100

CPI-U (using All Food and Housing Apparel  Transpor Medical Enter Other
geometric meansg items beverages and - tation care -tain- goods
upkeep ment and
services

Dec. 1990 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Dec. 1991 102.3 102.0 102.4 102.1 98.2 107.5 103.4 107.8
Dec. 1992 104.8 103.1 104.5 101.9 100.8 114.2 105.8 1145
Dec. 1993 107.2 105.3 107.1 101.1 102.8 119.8 108.4 117.1
Dec. 1994 109.6 107.5 109.2 98.7 106.5 125.1 109.8 121.7
Dec. 1995 112.2 109.6 112.4 97.3 107.7 129.3 112.9 126.9
Dec. 1996 115.5 113.8 115.6 96.2 112.1 132.6 115.1 131.3



Table2. TheCPI-U “Test Laspeyres’, December indexes, 1990-1996, December 1990=100

CPI-U All Foodand Housing Apparel  Transpor Medical Enterta  Other
(test Laspeyres) items bever ages and - tation care in-ment  goods
upkeep and
services

Dec. 1990 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Dec. 1991 102.7 102.5 102.8 1034 98.5 107.9 104.0 108.0
Dec. 1992 105.6 104.2 105.1 104.9 1014 115.1 106.9 115.0
Dec. 1993 108.4 107.1 107.7 105.8 103.8 121.2 109.9 118.0
Dec. 1994 111.2 110.0 109.9 104.2 107.7 127.2 1124 123.0
Dec. 1995 1141 112.3 113.1 104.2 109.3 132.2 116.1 128.3
Dec. 1996 117.8 117.0 116.4 104.0 1141 136.3 1195 133.0

Summary. Although the U.S. Laspeyres-based CPl assumes no subgtitution (and a price eadticity of
demand of zero), the experimenta CPI using geometric means is based upon the economic assumption
that consumers will subgtitute with unitary price dadticity within individud item categories. Smulations
have shown dgnificant differences in the etimation of basic item-area relatives usng geometric versus
arithmetic means, particularly before 1995. Methodologica improvements made to the officid CPI
since January 1995 have made these differences less significant.

Future plans in this area. The BLS reeased the experimentd CPlI using geometric means in April
1997. The BLS is now evauating the adoption of geometric mean formula into the officid CHI.
Assessments of price change, published estimates of demand dadticities, and andlyss of scanner and
other data will be used to determine the appropriateness of the geometric mean's implicit assumption
that the eladticity of subdtitution between items within strata equas one. Issues of optimal sample design,
imputation, and experiences in other countries with geometric means will dso be evduated more
thoroughly. Abraham (1997) said that this evauation should be completed by the end of 1997.

3b. The Experimental Superlative CPIsfor All Urban Consumers

Consumers aso shift spending patterns in response to relative price change at the aggregate levd (i.e,
across item categories such as beef and chicken). In the U.S,, this subgtitution effect has most recently
been measured at approximately 0.13 percent per year (Aizcorbe, Cage, and Jackman, 1997). The
measurement of this subdtitution effect was made by comparing a fixed weight index such as (3) to
superlative indexes, which account for subgtitution at the aggregate level by using both base and current
period weights (Diewert, 1976).



To evduate the potential impact of subgtitution at the aggregate level, Aizcorbe and Jackman (1993)
published experimental superlative indexes, induding Fisher Ided and Torngvist indexes® These
estimates, which have been updated (Aizcorbe, Cage, and Jackman, 1997), now include data through
1995.

The Fisher Ided formula can be understood as a geometric average of a Laspeyres index of price
change from period s to period t:

©) Its=a Sylig |
j

where Sq = E4 / SE4 (SO aggregation uses base-period  expenditure weights), and a Paasche index
(which uses current period expenditure weights), asin
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The Fisher Ided price index is the square root of the product of the Laspeyres and Paasche price
indexes:

(7) s = (1502,
The Tornquigt price index is defined as
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For each of these indexes, there is a fixed-based version, where the base period, s, is hed congtant, and
achained verson, where the base period, s, is updated annudly, so that the annua change in the index
is caculated using base expenditures from period s=t - 1, and then chained to earlier index values.
Table 3 shows the experimenta superlative (Fisher Ideal and Torngvist) indexes, 1987-95, as well as

Paasche and Laspeyres indexes. While Aizcorbe, Cage, and Jackman (1997) focus on superlative
indexes, their paper aso includes the use of fixed-base geometric mean at the aggregate leve. ™

9 Superlative indexes cannot be constructed at the elementary aggregate because the detailed expenditure data for each period are
generally not available.

10 The fixed-base geometric mean index has the same form as the Térnqvist (8), except that SSJ replaces (SSJ + Sj ) /2 inthe

exponent. The use of geometric means at the aggregate level is potentially advantageous in that it uses only historical expenditure
data; consequently estimates of price change can be produced with no time lag. However, empirical research to date, as seen in

10



These areincluded in Table 3 aswdl. Comparing the fixed weight Laspeyres to the bilateral Térngvis,
the difference in the annua rates of change averages 0.18 percent per year over the 1987-95 time
period; comparing the chained Laspeyres to the chained Torngvig, the difference averages 0.12 percent
per year; and - probably the most relevant as an overal measure of subgtitution bias- comparing fixed

weight Laspeyresto chained Torngvigt, the differences averages about 0.13 percent per year.

In contrast to the findings of their earlier work (Aizcorbe and Jackman, 1993), the results reported in
Table 3 do show the chained Laspeyres increasng a about the same rate as the fixed weight
Laspeyres.  This result agrees with the findings of Greenlees (1997) that there is not a systematic
relationship between estimated price change and the age of the expenditure weights upon which the
estimates are based.

Table 3. The Experimental Superlative CPIs, using fixed-base and chained indexes, 1987-95,
1987=100 (sour ce: Aizcor be, Cage, and Jackman, 1997).

Y ear

Fixed weight:
1987
1988
1989
1990
1991
1992
1993
1994
1995

Chained:
1987
1988
1989
1990
1991
1992
1993
1994
1995

! The substitution effect was cal culated as the difference in index points between Laspeyres and

Torngvigt indexes.

L aspeyr

es

100.0
104.0
108.8
114.4
118.9
122.2
125.7
128.9
132.4

100.0
104.0
108.7
114.3
118.8
122.2
125.6
128.8
132.3

| deal

100.0
103.8
108.5
113.8
118.1
121.2
124.4
127.4
130.5

100.0
103.8
108.5
113.8
118.2
121.4
124.6
127.7
131.1

t

100.0
103.8
108.5
113.8
118.1
121.3
124.4
127.5
130.6

100.0
103.8
108.5
113.8
118.2
121.4
124.6
127.7
131.1

e

100.0
103.7
108.2
113.3
117.3
120.3
123.1
125.9
128.5

100.0
103.7
108.2
113.4
117.6
120.6
123.7
126.7
129.8

Fisher Torngvis Paasch Geometr

iC mean

100.0
103.8
108.4
113.6
117.9
120.9
123.9
126.8
129.9

100.0
103.8
108.4
113.7
118.0
121.2
124.4
127.5
130.8

Substitutio

n effect *

0.00
0.14
0.31
0.52
0.79
0.95
1.22
141
1.83

0.00
0.14
0.25
0.43
0.60
0.78
0.91
1.07
1.25

Table 3, has shown that the geometric mean formula at the aggregate level appear to consistently understate the conceptually

preferred superlative indexes.
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Results and future publication schedule. The average subgtitution effect a the aggregate levd is
about 0.13 percent per year. One of the main limitations of superlative price indexes, of course, is that
esimates of current expenditures are available only with a lag. Given resources, BLS has plans to
expand the Consumer Expenditure Survey samples and make them available on a more timely basis,
dlowing the superlatiive indexes to be published in a more timey fashion. Unlike the current
experimenta superlative indexes, the new superlative indexes will be complete and of production-
qudity. (The experimenta indexes that BLS now produces are on a research basis and are cdculated
a the nationd, al-items level only.) These indexes, which could be produced by the year 2002, may
become an additiond officid CPl and will not replace the existing measures.

4. Experimental CPIswith Different Target Populations

In addition to the two officia (CPI-U and CPI-W) populations, experimenta price indexes have been
constructed for Americans 62 years of age and older (see section 4a below) as well as for poor
Americans (see section 4b below). These experimental indexes account for the differences in
expenditure patterns across demographic groups, but use the same dementary price change as that
caculated for the entire urban population.

In the U.S. CPI, for any target population, the higher level (CEX) weight of an item component
represents the actua expenditure by that population on that component in the base period. For
experimenta indexes, then, expenditure estimates are derived from the demographic subset of the total
CEX sample that was drawn to represent the urban population. In the 1982-84 CEX Survey, for
example, only 19 percent of the total sample of digible urban consumer units met the CPI definition for
older Americans, for poor Americans, the proportions are even lower. Because the number of
consumer units used for determining expenditure weights in experimental indexes for demographic
subgroups are rdatively small, the weights used in the congtruction of these experimental price indexes
have a higher sampling error than those used for the larger, officia populations.

There are other limitations of experimenta price indexes for the ederly and poor populations. These
experimental indexes use the same sample of urban areas, and are based on aweighted average of price
changes collected from the same sample of items, used in calculating the officia CPI-U and CPI-W. In
addition, retail outlets are sdlected for pricing in the CPl to represent dl urban households, the
experimenta indexes aso use the same outlet sample used in the officid CPl. The outlets thus selected
may not be representative of the places older or poorer Americans shop.

Another limitation of these experimentd indexes is that the categories of items to be priced are sdected
using expenditure weights caculated from the expenditure surveys for the urban (CPI-U) population.
As a reault, the specific items sdected for each stratum may not be representative of the respective
experimental index population.

Findly, it isimportant to note that the CPI-U prices are used for the congtruction of the indexes for the
elderly and poor populations. In the officid CPI, senior-citizen discount rates are used in the CPIl only



in proportion to their use by the urban population as awhole. Smilarly, cents-off coupons, which are
rarely used in the officia CPI, may be more widely used by the poor.

For these reasons, congtructing experimenta price indexes for different subsets of the urban population
are subject to sgnificant limitations as an estimate of the inflation rate experienced by those populations,
and any conclusions drawn from the data should be used with caution.

4a. The Experimental CPI for Americans 62 Yearsof Age and Older (CPI-E)

Motivation and target population for the CPI-E. In the U.S,, adjusments to Sociad Security,
military and civil service retirement benefits are currently based on the percent change in the CPI-W,
measured from the average of the third quarter of one year to the third quarter of the succeeding year.™*
In 1987, the U.S. Congress directed BL S to construct an experimenta index for the elderly in part to
help assess potentid differences in the inflation experience of the dderly rdative to dl urban consumer
units.

Mason (1988) notes that the target population for the experimenta CPI for Americans 62 years of age
or older was defined as al urban noninditutiondized consumer units sampled within the Consumer
Expenditure Surveys which met one of the following three conditions

1) unattached individuals who were at least 62 years of age;

2) members of families whose reference person (as defined in the Consumer Expenditure Survey) or
spouse was at least 62 years of age; or

3) members of groups of unrdaed individuas living together who pool their resources to meet their
living expenses, whose reference person was at least 62 years of age.

Agan, only 19 percent of dl urban consumer units in 1982-84 met this definition.  That said, within
elderly households, consumption patterns were somewhat different than urban consumers as a whole.
To show this, one can define the “relative importance” of any item component as its base expenditure
weight (updated for changes in relative prices) expressed as a percent of the total updated expenditures
for the population. Table 4 shows the relative importance of the CPI-U, CPI-W, and CPI-E by mgor
group for December 1996.

1 Interestingly, since the CPI-W is limited to the spending patterns of wage-earner and clerical families, it specifically excludes the
experience of families whose primary source of income is from retirement pensions.
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Table 4. Relative Importance for CPI-U, CPI-W and ederly (CPI-E) populations, CPl major
groups, December 1996.

Population All Food and Housing Apparéd Transpor Medical Entertain Other
items  beverages and upkeep - tation care -ment goods
and
services
CPI-U 100.0 175 41.2 53 17.1 7.3 4.4 7.1
CPI-W 100.0 194 38.7 53 19.2 6.3 4.0 7.0
CPI-E 100.0 15.1 46.8 3.8 14.1 12.1 33 4.9

Results of the CPI-E. Table 5 shows the behavior of the CPI-E at the mgor group levels for the
period December 1982 through December 1996. Over this period, the reweighted experimentd CPI
for Americans 62 years of age and older (CPI-E) rose 67.9 percent. This compares with increases of
62.5 percent for the CPI-U and 59.1 percent for the CPI-W.

As shown below, the experimenta CPI for Americans 62 years of age and older indicates a higher
overd| inflation rate for older Americans compared to the officid CPl population groups. For the
reasons given in section 3 above, these results must be interpreted with caution. In addition, older
Americans spend a substantidly larger share of their total expenditures on medica care (see table 4).
Since the medica care component of the CPl showed the largest price increase of al mgor groups,
increases in medica care expenses account for most of the difference between the CPI-E and the
officid CPls during this period. It should be noted that the U.S. price indexes for medicd care have
been criticized as overdating inflation by not fully accounting for improvements in quality, most recently
by the Advisory Pand to Study the Consumer Price Index, aso known as the “Boskin Commisson”
(U.S. Senate Finance Committee, 1996). A reduced rate of inflation for medical care would mitigate
and perhaps eliminate the difference between the CPI-E and the officid CPIs.

Future publication schedule for the CPI-E. BLS will periodicaly release updates of the experimenta
CPI for Americans 62 years of age and older in the Consumer Price Index Detailed Report.
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Table 5. The Experimental CPI for Americans 62 Years of Age and Older (CPI-E), December
indexes, 1982-1996.

CPI-E All Food Housing Apparéel Transpor- Medical Entertain- Other
items and and tation care ment goods
bever ages upkeep and
services

Dec. 1982 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Dec. 1983 103.7 102.7 103.4 103.2 103.4 106.2 104.6 107.2
Dec. 1984 108.0 106.8 107.8 105.3 106.5 112.7 109.5 112.8
Dec. 1985 112.4 109.7 1125 108.4 110.0 120.5 113.7 119.0
Dec. 1986 114.4 114.1 114.1 109.1 104.5 130.3 118.1 124.8
Dec. 1987 119.5 118.2 118.7 114.3 1105 137.2 122.5 131.4
Dec. 1988 124.9 124.2 123.7 120.0 113.7 147.5 128.4 140.1
Dec. 1989 131.4 131.6 129.6 116.6 119.3 160.8 135.1 150.4
Dec. 1990 140.1 138.7 136.1 122.4 132.6 178.9 141.3 161.3
Dec. 1991 144.8 142.0 140.8 126.5 130.8 194.1 147.5 172.7
Dec. 1992 149.2 1434 144.5 131.2 134.6 206.9 152.2 182.3
Dec. 1993 153.8 147.7 148.6 133.2 138.1 218.7 157.0 186.3
Dec. 1994 158.0 152.5 151.9 130.3 142.0 230.6 161.1 193.7
Dec. 1995 162.4 155.6 156.7 130.5 144.0 239.4 167.0 201.8
Dec. 1996 167.9 162.4 161.6 129.6 151.3 2459 170.6 208.6

4b. The Experimental CPIsfor Poor Americans

Motivation and target population for the experimental CPIs for poor Americans. In the U.S,
adjustments to the poverty guidelines of the U.S. Department of Health and Human Services (HHS) are
currently based on changes in the CPI-U dl items index, measured from the annua average of one year
to the annua average of the succeeding year. These guiddines are directly or indirectly used to adjust
igibility guiddines of many programs for the poor; in addition, benefit levels for these programs are
often updated by changes in the CPI-U.

Policy makers may therefore be interested to know if price change for poor consumers are Smilar to
price changes facing dl urban consumers. To help assess this, Garner, Johnson and Kokoski (1996)
define three populations for the poor (the income poor, the expenditure poor, and the program
participant poor).* They define the income poor as those consumer units participating in the 1982-84
CEX survey that were “complete income reporters and whose income is below the Census Bureau's
poverty threshold” for those three years.  The expenditure poor are defined as “those consumer units
whose annudized expenditures are below the annud poverty thresholds’. Findly, the program
participant poor are defined as “those consumer units which received supplemental security income
(SSl) or generd wdfare’ in the last interview, or received other specified types of assstance “in at least
haf of the quarters covered by the interview”.

12 This research follows methods similar to those developed by Kokoski (1987).
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Estimates of expenditure weights. Usng internd BLS data from the Interview portion of the
Consumer Expenditure Surveys, Garner, Johnson and Kokoski derived nationd expenditure weights for
1982-84 and 1992-94 for 136 categories of goods and services™® These expenditure estimates were

updated over time using relative price changes for al urban consumers at the nationd levdl.

Table 6 shows the expenditure weights for these 136 categories when combined into the seven mgjor
groups of the U.S. CPI. As expected, the poor spend more of their relative expenditures on food and

shelter than the urban population asawhole.

Table 6. Relative | mportance for CPI-U and poor populations, by major group, 1982-84.

Population

CPI-U-official

CPI-U-interview
survey

CPI-income poor

CPI- expenditure
poor

CPI- program
participant poor

All
items

100.0

100.0

100.0

100.0

100.0

Food

and

bever ages

18.0

183

21.1

26.1

244

Housing Appard
and
upkeep

42.4

41.7

445

50.9

42.9

6.6

57

53

4.5

55

Transpor-
tation

18.9

20.6

15.7

8.8

15.2

M edical
care

4.7

4.7

4.7

4.0

4.7

Entertai
n-ment

4.5

4.1

33

1.6

2.6

Other
goods
and
services

51

4.8

5.6
4.0

4.7

Results. Table 7 shows the experimenta CPIs for the three target poor populations versus the

comparable verson of the dl-urban CPl.  Garner, Johnson and Kokoski found “very little difference

between the experimental consumer price indexes produced for the poor and the corresponding CHI for
the whole sample’. Garner, Johnson and Kokoski aso caculated Paasche and Fisher-1ded indexes for
these three populations.

13 The Consumer Expenditure Survey consist of both adiary survey (for small items difficult for respondents to recall) as well as an
interview survey (for larger-ticket items). In constructing expenditure weights for experimental indexes for poor consumers, the
CEX interview survey alone was used because the authors needed data on income and expenditures as well as demographic data.
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Table 7. The Experimental Laspeyres CPIs for Poor Americans, Annual Average, 1984
through 1994, 1984=100.

Population All consumer units I ncome poor Expenditure poor Program participant poor

Annual Avg.
1984 100.0 100.0 100.0 100.0
1985 103.6 103.6 103.6 103.4
1986 105.6 106.1 106.1 105.4
1987 109.6 109.9 109.9 109.2
1988 113.9 114.1 114.1 1134
1989 119.3 119.8 119.8 119.0
1990 125.4 126.2 126.2 125.2
1991 130.1 130.7 130.6 129.6
1992 133.7 134.0 133.9 133.0
1993 137.6 137.5 137.4 136.6
1994 141.1 140.7 140.6 139.8

Future data in this area. There are no plans a this time to update the experimental CPIs for the poor.

5 Summary

The BLS has created a number of experimenta indexes to assess potentid differences between the
Laspeyres concept of the officid CHl and how it is used for various purposes. While the officid U.S.
CPI is often used as a cost-of-living index, it should more appropriately be viewed as an upper bound
to that ided. The condtruction of elementary aggregates usng geometric means, and the calculation of
superlative indexes at the higher leve, dlow researchers to gauge the impact of moving away from the

L aspeyres concept.

Through federal and other legidation, the CPl directly affects populations other than those officidly
published by the CPl. The experimental CPI-E can help assess whether or not escaating pensions of
older Americans by price change faced by urban wage earners and clerical workers is reasonable.
Smilarly, poverty guiddines and benefit levels for many poor Americans are adjusted not directly by
price changes facing those populations, but rather by the CPI-U. The results of the experimenta
indexes for the poor show this does not sgnificantly impact benefit igibility or levels.

Findly, it is important to note there are sgnificant uses of the CPI for which pardld experimenta
measures cannot or have not been caculated by BLS. For example, in the U.S,, the CPI-U isused in
the annua escdation of federa income tax brackets and persona standard tax exemption amounts.
Whilea CP for all consumers (i.e., urban and rurd), might theoretically be better for this purpose, such
a measure cannot be congtructed because prices are not collected in rural aress® Alternatively,

14 The CPI-U now represents 80 percent of the total U.S. population. Population noncoverage in the U.S. CPI will be somewhat
reduced in the CPI in 1998, as the CPI-U will then represent 84 percent of the total population. That said, an analysis of urban
versus rural expenditures can be found in Rogers (1988).
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identifying consumer units that represent taxpayer households may be a preferred measure to use. One
might imagine that this would effectively be the complement to the indexes for the poor constructed by
Garner, Johnson and Kokoski (1996).

One can dso envison an experimentd CPl constructed using both geometric means a the dementary
aggregate as well as a superlative formulation at the aggregate level (or using geometric means at both
levels). Aizcorbe, Cage and Jackman are currently scheduled to report on initid smulations of this type
in the summer of 1997 a the Western Economic Association Internationa conference.

Some define a (income-based) cogt-of-living index as including direct taxes, such as federd income
taxes, which are excluded from the U.S. CPl. While the BLS has no current experimenta price indexes
that include such taxes, estimates of this type have been created by Gillingham and Greenlees (1987).

Finaly, critics of the CPl, such as the Boskin Commisson, clam the U.S. CPl overdates inflation
because it underestimates improvements in the quality of goods and services available. While there are
no experimental measures of the effect on the U.S. CPI of dternative qudity-estimation srategies,
Moulton and Moses (1997) show broadly the impact of our current adjustment procedures on the U.S.
CPI.
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