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The Bureau of Labor Statistics announced today its
decision to use a new fornula for cal culating the basic
conponents of the Consuner Price Index for all Urban
Consuners (CPI-U and the Consuner Price Index for U ban
Wage Earners and C erical Wrkers (CPI-W. This change
wi |l becone effective with data for January 1999.

The new formula, the geonetric nmean estimator, wll be
used in index categories that conprise approximtely 61
percent of total consuner spending represented by the CPI-
U. The renmai ning index categories, which are shown in the
attached table, will continue to be calculated as they are
currently. Based upon BLS research, it is expected that
pl anned use of the new forrmula will reduce the annual rate
of increase in the CPI by approximately 0.2 percentage
poi nt per year.

The research that BLS has conducted over the past few
years strongly suggests that the use of the geonetric nean
estimator at the basic |evel of index construction in the
CPl will produce a neasure that nore accurately reflects
the i npact that changing prices have on the average U. S

househol d.



The followi ng presents a summary of the factors that
|l ed BLS to consider use of the new fornula, the enpirical
research that BLS conducted in evaluating the new fornul a,
and the specific decisions BLS has reached for using it in
the CPI. A nore detailed description of the analysis
underlying the decisions will be released later this year.

The possibility of using the geonetric nmean fornula to
cal cul ate basic indexes in the CPl was first raised by BLS
researchers in 1993. One initial notivation for this
research was the problem of functional formbias (sonetines
referred to as “fornula bias” or “elenmentary index bias”)
then present in the CPI. The functional form bias occurred
because of technical problens involved in using observed
expenditure information to estimate the quantity weights
used in the index fornmula. Because the geonetric nean
formul a does not require quantity data, it does not suffer
fromthis problem Functional formbias in the CPl was
elimnated in a series of steps, beginning in January 1995
and ending in July 1996, using an approach that did not
i nvol ve the use of the geonetric nmean formula. BLS,
however, continued research on the fornula and devel opnent
of an experinental geonetric mean index, in part due to a
recognition that the formula offered a nmeans of reflecting

consuner substitution behavi or.



I n Decenber 1996, the Advisory Comm ssion to Study the
Consuner Price |Index, commonly known as the Boskin
Comm ssion, recomended the use of the geonetric nean
formula for the aggregation of prices within all item
categories in the CPI. This recommendati on was based upon
the belief that a geonetric nean fornmula would help to
correct what the Comm ssion called “substitution bias.”
The CPlI currently is constructed using a set of constant,
or fixed, inplicit quantity weights. Thus the index does
not reflect the fact that consuners can and do, to sone
degree, insulate thenselves fromthe inpact of higher
prices by adjusting their spending to favor relatively
| ower -priced goods or services. Consequently, the current
CPl, when conpared with a neasure that reflects this
substitution effect, tends to overstate the rate of price
I NnCrease consuners experience.

In contrast to the fixed quantity wei ghts of the
current CPlI fornula, the geonetric nean estimator enploys a
set of fixed expenditure proportions as weights to be used
in averaging the prices of individual items within a CP
basic index. Fixing the relative expenditure proportions
rather than the relative quantities inplies that consuners
can alter the quantities of goods and services they buy,

al beit wwthin the narrow range of a CPl category, when the



relative prices of those goods and services change. It is,
in part, this property of the geonetric nean estinator that
led to the Boskin Conm ssion reconmendation of its use in
the CPI.

The CPlI is constructed as an aggregation of basic
i ndexes conputed for approximtely 200 item categories,
such as “ice creamand rel ated products,” in each of 38
geographic areas. Wthin each of these index conponents,
or strata, prices for specific itens in a sanple of outlets
(stores) are conbined to produce a basic index. As noted
above, the geonetric nean formula will be used only to
average prices within the itemarea strata. Consequently,
the use of the formula will address only the issue of

consuner substitution within strata.

Substitution can take several forms corresponding to
the types of item and outlet-specific prices used to

construct the basic indexes:

Substituti on anong brands of products, for exanple,

bet ween brands of ice cream

Substituti on anong product sizes, for exanple, between

pi nt and quart packages of ice cream

Substitution anong outlets, for exanple, between a

brand of ice creamsold at two different stores;



Substitution across tinme, for exanple, between
purchasing ice creamduring the first or second week

of the nonth;

Substitution anong types of itens within the category,

for exanple, between ice creamand frozen yogurt;

Substitution anong specific itens in different index
categories, for exanple, between ice cream and

cupcakes.

Thus, in response to an increase in the price charged
by a store for a certain brand of ice cream a consuner
coul d respond by redistributing purchases al ong any of
several dinensions represented by other priced itens in the
category: to another brand of ice cream whose price had
not risen, to a |larger package of ice creamwth a smaller
price per ounce, to ice creamat a different store where
ice creamis on sale, or to a brand of frozen yogurt. The
consuner al so could respond by postponing the ice cream
purchase until a later date. (Prices for CPl itens are

col | ected throughout the nonth and then averaged.)

Finally, the consuner could substitute fromthe ice
cream brand to a specific alternative dessert item such as
cupcakes or apples, that is in another CPlI category. This

|atter formof substitution, although across CP



categories, wuld still have the effect of reducing the
quantity consuned of the higher-priced ice cream brand
relative to the quantities of other itens within the ice
cream stratum Like the other forns of substitution, this
is inmplicitly addressed by use of the geonetric nean
formula. Note, however, that overall substitution across
categories, such as between ice cream products in general
and apples in general, is not addressed by the geonetric
mean forrmula. The geonetric nean formula will not be used
to conbine the basic indexes in the CPlI, |ike those for ice
cream products and apples, into the overall index. 1In the
sane way, the use of the geonetric nean formula within
categori es does not address the issue of whether consuners
can, or do, respond to a general increase in the price of

i ce cream products by, for exanple, forgoing dessert.

It should al so be noted that the formula is only
allow ng for a degree of substitution by consuners as a
group. Wiile the formula inplicitly assunes that at | east
sonme custoners wi |l change their purchasing patterns when
itens’ relative prices change, it is not inconsistent with
sone individual consuners continuing to purchase their
favorite products even when they becone relatively nore

expensi ve.



In April 1997, BLS began issuing an experinmental CP
that used the geonetric nean estimator in the cal cul ation
of all basic conponents of the index. This experinental
i ndex was issued to provide users with a quantitative
estimate of the inpact that use of a geonetric nean formula
at the | owest |evel of index construction would have on the
performance of the CPI. At that tinme, it was stated that
BLS woul d continue research on the question of using a
geonetric nean estimator in the CPI. This research would
entail a thorough review of the theoretical literature
concerning different index nunber fornulas, a review of the
practices of other countries and the justifications for
their choices of fornula, and a systematic and
conpr ehensi ve anal ysis of available data to evaluate the
appropri ateness of using the geonetric nmean formula in the
construction of each basic conponent of the CPI

One of the principal objectives of the BLS research on
geonetric neans was to determne, for each of the basic
i ndex categories that conprise the CPI, the extent to which
consuners can be expected to alter their spendi ng when
relative prices change. Three types of evidence were
examned in this effort: (1) highly detail ed supermarket
scanner data on prices charged for, and quantities sold of,

a limted nunber of individual item categories; (2)



measures of the extent of substitution at index calculation
| evel s above the basic |evel, which can be viewed as
provi ding indirect evidence concerning the |ikelihood of
substitution behavior wwthin item categories; and (3)
estimates of the magnitude and preval ence of the
substitution effect derived froma survey of the rel evant
enpirical literature. For a variety of reasons, this
evi dence did not provide definitive support concerning the
exi stence and magnitude of the substitution effect in each
of the basic index categories. For exanple, although
analysis of the detailed data on prices and quantities
strongly indicated the existence of a significant
substitution effect, the analysis was possible for only a
few item categories because of limted data availability.
Taken in its entirety, however, the evidence
unanbi guousl y supported the proposition that consuners can,
and do, alter their purchasing behavior in response to
changes in the array of prices that they confront in the
mar ket place. The geonetric nean estimator, as was stated
earlier, can better reflect the effects of such changes in
consuner spending than can the current CPI fornula. Use of
the geonetric nean estinmator at the basic |evel of index
calculation in the CPI thus can be expected to produce an

overall CPlI that better reflects the inpact that changing
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prices have on the average consuner. Consequently, BLS
plans to use the geonetric nean estimator in nost CPl basic
i ndexes, beginning with data for January 1999.

The basic indexes that will continue to be cal cul ated
as they are now represent inportant exceptions to this
general rule. The rationales for these exceptions are
present ed bel ow.

Sel ected Shelter Services. The total residential

housi ng stock changes slowy. Thus, consunmers as a group
cannot freely alter their purchases of housing services in
response to changes in the relative prices of different
rental units. Consequently, the item categories of
residential rent, owner’s equivalent rent, and housing at
school will not enploy the geonetric nean estimator. As of
Decenber 1997, these three categories together had a
relative inportance of 27.315 percent in the CPl-U and
25.500 percent in the CPI-W

Selected UWilities and Governnent Charges. The

services in these categories are provided primarily by
governnents or by regul ated nonopolies. Although CP
pricing sanples within a basic index may include different
service providers, in nost cases consuners can substitute
bet ween these providers only by noving into a different

service area. The BLS analysis of the substitution effect
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above the basic index |evel supports the continued use of
the current formula in the utilities sector. Additionally,
estimated denmand el asticities obtained fromthe econom cs
l[iterature nmentioned before are low, at |least in the short
run, and thus argue for nmintaining the current approach.
These six categories had a total relative inportance of
7.067 percent in the CPI-U and 7.347 percent in the CPl-W
as of Decenber 1997. (These relative inportance totals

i nclude the prorated wei ght of two unpublished indexes,
unsanpl ed notor vehicle fees and unsanpl ed video and audi o,
whose novenents will be inputed by a m xture of geonetric-
mean and arithnetic-nean indexes.)

Sel ected Medical Care Services. The decision to

retain the current fornula for professional and hospital
medi cal care services is based largely on the results of
the survey of demand elasticities in the econom cs
[iterature. The relatively large elasticities for sone
prescription drugs contrast wwth low el asticities for
hospi tal and professional services. Insurance firnms and
heal th plans, acting as agents for consuners, may be nore
sensitive to relative price changes than are consuners

t hensel ves, who pay only a share of the cost directly. It
is, nonetheless, difficult to justify the proposition that

consuners are highly responsive to relative prices in their
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di rect purchases of health care services. The six excluded
medi cal care categories (along with correspondi ng
unpubl i shed heal th insurance indexes) had a total relative
i nportance of 4.159 percent in the CPI-U and 3.484 percent
in the CPl-W as of Decenber 1997.

These exclusions | eave three major groups of the CPl —
Food and beverages, Apparel, and O her goods and servi ces—
that will use the geonetric nean formula exclusively in the
cal cul ation of basic indexes. The other major groups each
wi || have one or nore excepted categories. Wthin the
Transportation group, State and | ocal registration,
license, and notor vehicle property tax charges w ||
continue to use the current formula. Wthin the Recreation
group, the Cable television index will continue to be
calculated as it nowis, as wll the Tel ephone services
| ocal charges index within the Education and comruni cati on
group. The Housing group will have six inportant
exceptions to use of the geonetric nean estimtor, three
within Shelter and three within Fuels and utilities.
Wthin the Medical care group, the Medical care commodities
i ndexes will enploy the geonetric nean fornmula, while nost
i ndexes for Medical care services will continue to use the

current fornul a.
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It is inportant to note that, in addition to the
evi dence descri bed above, the BLS considered other factors
in reaching its decisions on the use of the geonetric nean
estimator. Two of these additional considerations are
worthy of mention. First, the geonetric nmean esti mator
does not suffer fromthe persistent bias that affected the
current fornula before special, corrective procedures were
i npl enmented in 1995 and 1996. Use of the geonetric nean
estimator as outlined above obviates the need to use these
speci al procedures in all but the several basic indexes
that will continue to use the current fornula. Largely
elimnating the need for special procedures wll, for the
nmost part, make unnecessary the continued nonitoring of how
wel | they are achieving their intended objective. Second,
i ndex calculation formulas often are eval uated with respect
to how wel |l they satisfy certain performance criteri a,
often referred to as tests. Wthin the context of the |ist
of tests generally inposed on price indexes, the geonetric
mean formula perforns at | east as well as the Laspeyres
i ndex.

The geonetric mean estimator wll be introduced in
both the CPI-U and the CPI-Weffective wwth data for
January 1999, in accord with the past practice of

i ntroduci ng nmet hodol ogi cal changes at the begi nning of a
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cal endar year. BLS will continue to publish “overlap” CPlI-U
and CPl-Wseries using the current cal cul ati on nethod for
the first six nmonths of 1999. These indexes will not be
publ i shed regularly for nonths subsequent to June 1999, but
w || be avail abl e upon request.

The experinental CPl-U XG using the geonetric nean
estimator in the calculation of all basic indexes, issued
since April 1997, will be calcul ated through data for
Decenber 1998. Users of this series are rem nded that the
i npl emrentation of the geonetric nmean fornula in 1999 wll
not apply to all basic indexes. Therefore, the novenents
of the CPI-U- XGrelative to the CPI-U during 1998 may not
be indicative of the future inpact of the geonetric nean

formula in the CPI.
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Components Retaining the
Arithmetic Mean (Laspeyres) Formula

1. Selected shelter services:

A) Rent of primary
residence

B) Owners' equivalent
rent of primary residence

2. Selected utilities and government charges:

A) Electricity

B) Utility natural gas
service

C) Residential water and
sewerage maintenance

D) State and local
registration, license, and
motor vehicle property tax

3. Selected medical care services:

A) Physicians' services

B) Dental services

C) Eyeglasses and eye
care

D) Services by other
medical professionals

C) Housing at school,
excluding board

E) Telephone services,
local charges

F) Cable television

E) Hospital services

F) Nursing homes and
adult daycare



