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Overview of the 1998 revision
of the Consumer Price Index

The current revision of the Consumer Price Index
encompasses changes ranging from reselecting
areas, items, and outlets,

to new systems for data collecting and processing

cipal source of information concerningRevisions of thecpl are comprehensive,

trends in consumer prices and inflation imultiyear efforts, however, and the current
the United States, and is one of the Nation’s magvision is planned to be completed over a 6-year
important economic indicators. The measure fgeriod ending in 2000. The projects and changes
used extensively for economic analysis anghcompassed in the current revision—the sixth
policy formulation in both the public and privatemajor revision in thepr's history—range from
sectors, and for escalation of contract amountise reselection and reclassification of areas,
and other payments among individuals and oitems, and outlets, to the development of new
ganizations. Thepi also has a significant im- systems for data collection and processing. This
pact on the finances of the Federal Governmeniticle provides a general description of those
It is used to adjust payments to Social Securipyrojects and changes, and directs the reader to
recipients, to Federal and military retirees, anadditional articles in this issue for more in-depth
for a number of entitlement programs such aseatment of several topics.
food stamps and school lunches. An increase in
the cpI increases Federal statutory obligation
for these payments and programs. In addition,
individual income tax brackets and personal exGontext Thecplis a measure of price change
emptions are adjusted for inflation using ke for a fixed market basket of goods and services
In this case, an increase in trresults in lower of constant quantity and quality purchased for
tax revenues. It is estimated, for example, thabnsumptior?. Consumers change their pur-
in fiscal year 1996, each 1-percent increase ghasing patterns in response to a myriad of
the index produced a $5.7 billion increase ifactors, including relative price changes, real
outlays and a $2.5 billion decline in reventies.income changes, the introduction of new product

To maintain the accuracy of tleel, an up- distribution patterns and marketing techniques,

dating of the index is undertaken approximatelyopulation and other demographic changes, and
every 10 years. The most fundamental anthanges in consumer preferences. Tire
visible activity in each of theseri revisions is samples and weights are updated during re-
the introduction of a new “market basket,” or satisions to reflect these marketplace changes,
of expenditure weights attached to the categoribecause without such updates the index would
of goods and services comprising thel. cease to be an accurabeasure of current price
Because the next market basket introduction wiliflation. The technological improvements under-
occur in January 1998, the current revision effothken duringcpi revisions also contribute to

The Consumer Price IndegH)) is the prin- is usually identified as the 1938 revision.

. .
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improved accuracy by making possible more and faster dataSubstitution bias, for example, should be mitigated by
collection, with fewer errors. the updating ofcpi weights and samples. Tleel, as a

It is important to note, however, that numerous methodfixed-weighted index, generally overstates changes in
ological improvements in therl have taken place outside what economists call a true cost-of-living index, because
the revision framework. Among the most prominent exconsumers can substitute toward categories of goods and
amples of these are the annual adjustment for changes in ggrvices whose relative prices have fallen. Elimination of
quality of new cars after model change-overs introduced ithis bias would require the use of an alternative formula
1967, the shift to flow-of-services measures of the cost dbr aggregating individual item indexes. T#ies produces
owner-occupied housing in the early 1980s, and the implexperimental U.S.-level indexes using such “superlative”
mentation of regression-based methods for quality adjustermulas® and research to enhance the accuracy of these
ment of apparel prices starting in 1991. Exhibit 1 presentsiadexes is continuing. The data requirements of superla-
chronology of some of these changes. Also outside the cotive formulas limit the potential for their use in the offi-
text of decennial revisions, tkoel program develops experi- cial monthlycpl. It is reasonable to expect, however, that
mental indexes of consumer prices corresponding to popultie incorporation of more up-to-date expenditure weights
tion subgroups or using alternative aggregation formulasn 1998 will reduce the potential gap between the officia
One example of such an experimental index icthe, an  cPl and an index that fully reflects current consumer
index based on the expenditure patterns of consumer ungpending patterns and responses. The updating abthe
with reference persons aged 62 or ofdéknother index, geographic and housing samples should work in the same
currently under development, uses a geometric mean formutérection.
to average the prices of items witltipl product categories. The process of incorporating new goods and new outlets into
Recently, the Bureau has begun an evaluation effort to déhecpiwill be enhanced by several aspects of the revision. First,
termine whether this geometric mean formula should bthe redefinition of item categories is designed to facilitate the
adopted, in full or in part, in the officiaPri. introduction of wholly new types of goods and services that

This current revision occurs at a time of heightenednight not have fit neatly into the existirgp! item structure.
public scrutiny of thepl. As mentioned abovepimove-  Second, new item and outlet samples will be introduced in the
ments have a major influence on Federal revenues and egeographic areas that are new to¢he and in several item
penditures. Largely for this reason, issues relating to theategories that have been extensively redefined. The most im-
accuracy of thepi have gained the attention of observersportant of the latter categories is the hospital services compo-
both inside and outside of governméntMost notably, nent of thecpi, where a new structuring of the index is specifi-
following hearings in the spring of 1995, the Senate Fieally designed to better reflect rapidly changing technology and
nance Committee appointed an advisory commission tibeatment patterns. Third, as part of the revisiorg#hiesample
study thecpi and make recommendations for method+otation procedures are being redesigned to permit the acceler-
ological improvements. ated introduction of new items and outlets in those product

markets characterized by the most rapid change.

One source of upward bias that has been of particular con-
cern since its discovery IBLS researchers was a technicalHistory. Thecpriwas developed during World War | to meet
problem that tied the weight ofaei sample item to its ex- the need of the Federal Government in establishing cost-of-
pected price change. This flaw was effectively eliminated biiving adjustments for workers in shipbuilding centers. Rapid
the 1995 and 1996 changesc sample rotation and sub- increases in prices made such an index essential for calculating
stitution procedures and to the functional form used to cathese cost-of-living adjustments. Regular publication of a
culate changes in the cost of shelter for homeownéds-  national index began in 1921, based on the prices of 145 selected
merous issues remain, however, all generally resulting frofitems in 32 industrial cities and expenditure patterns cor-
the dynamic nature of U.S. consumer markets—new goodsssponding to the 1917-19 perfo&ince that time, the Bureau
new types of outlets, increases or decreases in product qul&s updated, or revised, i five times. Exhibit 2 shows the
ity, and consumer substitution behavior—and the difficultydates for each of the past revisions, and the period of time during
of completely reflecting such changes indme It is gener-  which expenditure patterns were collected to provide the
ally recognized that the identification of solutions to most ofveights for the goods and services that comprise the market
these issues will require much additional research. The 1988sket. Consumer spending patterns during 1982-84, for
revision, therefore, is not designed to be a solution to, @xample, have formed the basis fordreweighting structure
evenBLS response to, issues of potential bias. Neverthelessince January 1987. Effective with publicationcef data for
some components of the revision are relevant to thoskEnuary 1998, movements in the index will be based on 1993—
issues. 95 consumer expenditures.
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2UUSIMA Improvements fo the Consumer Price Index

Date .
Change implemented Description
New construction 1966 Rent samples augmented with units built after 1960.
Quality adjustment of new 1967 New automobile prices adjusted for quality differences after model changeovers.
automobile prices
Sample rotation 1981 Introduced a systematic replacement of outlets between major revisions.
Rental equivalence 1983 Changed homeowners’ component from cost of purchase to value of rental
services forcpru.
Return from sale price imputation 1984 Introduced procedure to eliminate downward bias for items discontinued|by
outlets that went out of index with discounted prices.
Rental equivalence 1985 Changedw homeowners’ component to value of services.
Enhanced seasonal products 1987 Enhanced methodology used for seasonal items by expanding the numbper of
methodology price guotations to select products from alternate seasons and eliminate
under-representation of such items.
Quality adjustment of used car prices| 1987 Prices of used cars adjusted for differences in quality after model changeovers.
Aging bias correction 1988 Rental values adjusted for aging of the housing stock.
Imputation procedures for new 1989 Price changes for noncomparable new models are imputed using only the
cars and trucks constant-quality price changes for comparable model changeovers.
Quality adjustment of apparel prices 1991 Regression models used to adjust apparel prices for changes in quality when

new clothing lines are introduced, and eliminate bias due to linking product
substitutions into thep!.

Discount air fares 1991 Substitution rules modified to expand pricing of discount airline fares.

Sample augmentation 1992 Increase in the number of outlets from which prices are collected to replace
sample lost through sample attrition.

New models imputation 1992 Refined imputation methods used when introducing products arto the

Hotels and motels 1992 Samples for hotels and motels quadrupled to reduce variances related to
seasonal pricing.

Seasonal adjustment 1994 Procedures for seasonal adjustment revised to eliminate residual seasonality
effects.

Quality adjustment for gasoline 1994 Treat “reformulated” gasoline as a quality change and adjust the price to

reflect quality difference. Impact of the change estimated.

Generic drugs 1995 Introduced new procedures that allow generic drugs to be priced when a
brand drug loses its patent.

Food-at-home base period prices 1995 Introduced seasoning procedures to eliminate upward bias in setting of base
period prices of newly initiated items.

Rental equivalence 1995 Modified imputation of homeowners’ implicit rent to eliminate
the upward drift property of the current estimator.

Composite estimator used in housing 1995 Replaced current composite estimator with a 6-month chain estimator.
Under-reporting of 1-month rent changes had resulted in missing price change
in residential rent and homeowners’ equivalent rent. Old estimator also
produced higher variances.

Commodities and services base 1996 Extended food-at-home seasoning procedures to remainder of commaodities
period prices and services series. Base period prices left unchanged in most
noncomparable substitutions.
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Although reselecting and reweighting the items indhe  more broadly-basezifor All Urban Consumers, @pli-u. This
sample is fundamental to the revision process, each historidatlex differed from thepri for Urban Wage Earners and Cleri-
revision has brought important methodological innovationgal Workers ¢pi-w) by including the buying patterns of all ur-
that improved the accuracy and representativeness of the iman households regardless of the consumer units’ occupational
dex. The 1940 revision, for example, in addition to updatingtatus.
expenditure weights because people’s buying patterns hadThe sampling process of tlwel also moved to a more
changed substantially since the 1917-19 period, introducedmprehensive and sophisticated statistical basisin 1978. A
the concept of a sample of cities and items as well as the prinew store-specific approach to the item selection process,
ciple that the priced items could be used to impute the pricealled disaggregation, was introduced. Perhaps the most sig-
movement of similar non-priced items. Based on this, thaeificant innovation in the 1978 revision was the introduction
Bureau was able to publish price indexes for categories aff the Point-of-Purchase Survegofp9. In thepPorPs con-
items, rather than for separate distinguished items. sumer units were interviewed in each geographic area cov-

During World War 1lI, when many commodities were ered in thecpl. Respondents identified the actual stores and
scarce and goods were rationed, the index weights were aather retail outlets in which they shopped and specified the
justed temporarily to reflect those shortages. The first con@mount they spent for a category of items.
prehensive postwar revision was completed in January 1953,The most recent revision was completed in 1987 and up-
using weights from an expenditure survey conducted in 1958ated thecpi to 198284 expenditure patterns. Unlike pre-
Both medium-sized and small cities were added to the cityious revisions in which all new areas and items were re-
sample to make the index representative of prices paid by allaced at the same time, the 1987 revision introduced the
urban wage earner and clerical worker famitfes. concept of “rolling-in.” New areas, items, and outlet samples

After the 1953 revision, it became apparent thataime were gradually introduced over a period of years using exist-
needed to be revised every dec&@dés a result, the next ing updating proceduré$.The use of systematic sample ro-
revision was completed in 1964. For the first time, the extation was also broadené&drinally, the 1987 revision intro-
penditure weights included single persons as well as famituced the use of an advanced modelcfarsample alloca-
lies. In addition, computer processing was used for the firtion. The model uses nonlinear programming techniques to
time in the 1964 revisiof. determine the distributions of item and outlet selections

The 1978cPI revision implemented a variety of funda- across all item and geographic strata and to minimize overall
mental changes, many of which were stimulated by the 196ftice change sampling variance subject to certain budgetary
report of the Price Statistics Review Committee headed nd operational constraints.
future Nobel Prize winner George J. StigfeiThe revision
introduced a quarterly survey approach to the collection ofne 1908 revision
consumer expenditures as well as numerous improvements
and innovations in pricing for therl. Additionally, 1978 The most basic aspect of this revision will be the incorpora-
saw the introduction of a second index of consumer pricestian of a new set of expenditure weights. Consumer Expendi-

AQlleiPW Previous CPI revisions
Release of Expenditure . )
revised cr base period Notable innovations
1940 1934-36 Introduced the concept of a sample of cities and items, and the principle of
imputation
1953 1950 Expanded population coverage to represent all urban wage earner and clerical
worker families
1964 1960-61 Expanded population coverage to represent individuals as well as families;
introduced computer processing
1978 1972-73 Expanded population coverage to represent all urban consumers; improved
methodology for construction of outlet sample frame; introduced probability
sampling techniques into the selection of the item and outlet samples
1987 1982-84 Expanded scope of systematic outlet rotation; introduced advanced sample
allocation model
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ture Survey data from 1993-95 will be used to calculate a newpdated and improved variance estimates were used in the
expenditure weight for each item strata category in every estimation of the optimization model, and additional sample
index area. These new market baskets—new geographic asre constraints were imposéd.
samples, new item structure, and new expenditure weights—
will take effect with the index for January 1998. At the samé ublication strategy The selection of new geographic ar-
time, many of the samples underlying tirewill be replaced. eas and modernization of the item structure will necessarily
These samples include geographic areas, items selected for presult in changes in the number and mix of publistrede-
ing, and outlets in which items are priced. ries. In addition, during the revision, the publication criteria
and procedures have been reviewed extensivilg will
Geographic sample The geographic sample selection pro-develop a variance-based publication strategy in which the
cess uses stratified sampling to represent the U.S. urblavel of detail published is based on the variance surrounding
population. Eighty-seven geographic areas, known as piits item index estimates.
mary sampling units, were selected for the revisedased As in the past, the Bureau will publish overlap indexes
on the 1990 decennial census. These units replace the chased on both the new and the old item structure and expen-
rent primary sampling units, which are representative of theiture weight for several months beginning in February 1998.
1980 U.S. population distribution. Thirty primary samplingThese overlap indexes will permit users to see first-hand the
units where prices are currently collected, including Anchorrevision’s effect on the published rate of inflation. Also, ef-
age and Honolulu, were selected with certainty. Another 2fective with the index for January 1999, tbe will change
units in the current design were also selected again. Thirtfrom a 1982—-84 = 100 to a 1993-95 = 100 reference base.
six new primary sampling units were selected to replace unif3etails on the newpI publication system and structure are in
in the currentcpl geographic sample. These 36 new area8ublication strategy for the 1998 revised Consumer Price
will have new outlet and item pricing samples introducedndex,” pages 26—30.
into the revised index for January 1998. As part of the
reselection proess, the present three metropolitan-aredlousing The housing portion of theri revision has two
size categories will be consolidated into two. Details orflundamental components, both of which will be implemented
the redesignedpri geographic sample and the proceduresvith the index for January 1999: the shift to an improved
used to select that sample are in “The redesign of#he estimation method for homeowner shelter costs, and the se-
geographic sample,” pages 10-17. lection of a new housing unit sample using the 1990 decen-
nial census. The new estimator for owners’ equivalent rent
Item structure As the geographic sample must reflectwill be based on the reweighting of the same rental observa-
today’s population, theri market basket needs to be up-tions that are used for the residential rent index. In the cur-
dated to represent current consumption patterns. The itemantcriestimator, implicit rents for a sample of owner-occu-
strata (the groupings of items into homogeneous categoripged units are estimated by matching those units to specific
for publication) will be redefined and the way in which theyrental units. The new method will not require selection of an
are aggregated will change based on shifts taking place awner-occupied sample.
the marketplace. For example, the present seven majorThis new sample will provide a current set of rental housing
groups of goods and services will be restructured into eighinits that, as noted above, will be priced to calculate indexes for
major groups with the creation of the ‘education and comboth residential rent and owners’ equivalent rent. The decen-
munications’ group. That new group includes componentsial census provides information that will be used to select the
previously included in the ‘housing’ and ‘other goods andhousing’ segments within geographic areas. This selection pro-
services’ groups. The new item structure, along with a sunecess utilizes stratification criteria to locate segments that repre-
mary of the assumptions underlying the development of theent the housing stock throughout the geographic area, and also
new structure, are in “Changing the item structure of the Comletermines the sampling rates that will be used to derive the
sumer Price Index,” pages 18-25. appropriate total sample of housing units. Housing units will
The selection of commaodities and services samples durirze selected to support the initial revised sample, as well as the
the revision will benefit from the results of an expanded andhadow samples that will be rotated intochen later years to
re-estimatedcPl sample optimization model. As comparedreduce respondent burden and refresh the sample. In addition,
with the models used in earlier years, the new design wihlew housing units constructed since the decennial census will
lead to the selection of relatively fewer outlets and more itermse brought into thepri housing sample through an augmenta-
per outlet. Also, there will be a broad shift in relative sampléion process. Additional information on the changes to the hous-
size away from the food and beverages category and toward) component of thepi is in “Revision of thecpi housing
the other major groups. These changes occur largely becassenple and estimators,” pages 31-39.
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Hospital services The medical care component of tbe CcADC instruments will help to assure consistent application
also will be extensively revised to reflect the dramatic changesf survey rules and data review decisions at the point of
taking place in this sector of the economy, particularly in theollection. The results will be increased accuracy of collected
delivery of hospital services. Effective with the index fordata, greater conformance with collection procedures, a
January 1997, the three item strata within the hospital aridgher percentage of successfully completed collection
related services category will be consolidated into two, witlschedules, and an increase in the yield of usable quotes per
only a single hospital services stratum. Pricing proceduraglease of the index. Electronic data transmission also will
are also being fundamentally revised, from pricing individuahllow collection of prices closer to the end of the month,
items (such as a unit of blood or a hospital inpatient day) timproving coverage of price changes during the reference
pricing the combined sets of goods and services provided geriod.
selected patient bills. These changes support the collectionThe initialcADC system implementation, Version I, will
of transaction prices and facilitate the measurement of pridee a fully reliable system that meets current data collec-
change in an area where the products and services availatin standards and will be a foundation upon which future
are undergoing significant change. A full description of thesenhancements can be built with confidence. This version
revisions is in “Revision of ther1 hospital services compo- will include all functionality necessary for housing. There
nent,” pages 40-48. will be basic edits and checks for collected data. In addi-
tion, a survey information and control system will be de-

Other enhancements Several technological enhance-mentsveloped that will provide up-to-date information on the
are planned for thepi revision as well. We will modernize status and location of all housing data collection activi-
the processing systems for both the Consumer Expendituties. Implementation of Version | will begin in 1997 and
Survey and the housing sample of rental prices. Each ofill be completed in 1998.
these complex computer processing systems has reached th&trategically, we will build on our computer data collec-
end of its current life-cycle, and will be modernized to staytion experience with the housing data before undertaking the
current with technology. This revision will also build on thepricing and initiation of commaodities and services in retail
Point-of-Purchase Survey and significantly improve it byestablishments. In Version I, there will be more functional-
utilizing computer-assisted telephone data collectionity for initiation, and edits and checks will be expanded. The
Utilization of a shorter interview and edits at the point ofsurvey information and control system will likewise expand
collection should lead to faster data turnaround antb control the larger volume of data collected for commodi-
consequently more up-to-date information on the distributioties and services. After Version Il is operating smoothly, a
of consumer spending across outlets. Based on the improvpdrt of the commaodity analyst review will be incorporated
survey methodologygLs can introduce new outlets and into thecADC system at the point of collection. This will pro-
items into thecpl more rapidly and efficiently. Moreover, vide automatic checks for the comparability of item substitu-
the new Point-of-Purchase Survey sample design will permiions and transfer more functions from the national office staff
a shift to sample rotation by category rather than byo the regional staff.
geographic area, and thereby facilitate accelerated sample
rotation in product areas where markets are most dynamitHE MOST SIGNIFICANT MILESTONESin the overall revi-
The article, “New methodology for selectimgp! outlet  sion schedule are presented in exhibit 3. The conclusion
samples,” pages 49-61, describes this new methodology aafithe revision in 2000 does not mean the end ofcthe
its implementation. improvement proces®Ls will continue to enhance its

A final, crucial element in the current revision is the conprogram of experimental indexes and researcbromea-
version to electronic systems of all commodities-and-sersurement issues. It is also reasonable to expect that the
vices and housing data collection and transmission. A fullyrecommendations of the Senate Finance Committee’s Ad-
implemented computer-assisted data collecttp) sys-  visory Commission, as well as the results of other studies
tem for thecpiwill significantly improve the overall quality of thecpri by outside researchers, will lead to additions in
of cpidata. While quality improvement is the primary justi-the list ofcpiimprovements outside the revision context.
fication for cADC, electronic data collection and transmis-Nevertheless, the decennial revision process remains the
sion will probably provide long-term savings through a recentral method by which tre.s maintains the quality of
duction of mail, paper and printing costs, and a transfer @#he cpiand thereby ensures the index’s status as the most
some edit and review functions from #es national office  accurate and timely measure of changes in consumer
to the local data collector. prices. U

8 Monthly Labor Review December 1996



QI Major milestones in the 1998 CPI revision

Milestone Date

Introduce revised hospital services item structure and sample February 1997 (index for January 1997)
Introduce new geographic sample and item structure and update February 1998 (index for January 1998)

expenditure weights to 1993-95
Begin pricing of new housing sample using computer-assisted data June 1998

collection
Introduce new housing sample and estimatorério February 1999 (index for January 1999)
Rebasecpito 1993-95 =100 February 1999 (index for January 1999)
Introduce computer-assisted data collection for commodities Summer 1999

and services sample
Begin shift from area sample rotation to item category rotation using Early 1999
telephone Point-of-Purchase Survey

Enter redesigned Consumer Expenditure Survey processing system October 1999
into full production
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