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Consumer Price Index research series
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sLs research indicates that the measured rate

of inflation would have been lower since 1978

if methods currently used in calculating

the Consumer Price Index for All Urban Consumers
had been in place from that year to the present

widely used measure of inflation in theprovements, usually at the level of the item stra-
United States and affects nearly altum, such as new vehicles or residential fent.

Americans. Annual cost-of-living adjustmentsThat is, the adjustments were made, not to the
(coLAs) for Social Security recipients and Fedaggregate all-itemspi-u directly, but rather to
eral and military retirees are tied to changes its component indexes. These adjusted series
the cpi, which also is used to determine the arwere then aggregated by using the officiailru
nual escalation of Federal income tax bracketsase-period expenditure weights to form the all-
as well as personal exemption and standard dgemscpi-u-rRsand other high-level aggregates.
duction amounts. In addition, tleel is used in In this regard, it is important to note that the com-
the calculation of many key economic indicaponent indexes were adjusted directly; individual
tors that require real- or constant-dollar meagrices were not used to recompute those indexes.
ures, including estimates of income, earningfor example, as explained later, adjustments
productivity, output, and poverty. were made to the historical values of ttm-u

The Bureau of Labor Statistics has made ntelevision index to reflect the estimated impact
merous improvements to tleel over the past on that index of hedonic regression-based qual-
quarter-century. While these improvements makty adjustment, had that method been employed
the present and futurel more accuratdyistori-  prior to its implementation in January 1999. No
cal price index series are not adjusted to refleattempt was made, however, to recompute the
the improvements Many researchers, howevertelevision index by applying hedonic regression
would like a historical series that was measurethalysis to the individual television prices col-
consistently over the entire period. Accordinglyected for thecei during the 1978-98 period.
this article presents an estimate oftheufrom Such an effort would not have been feasible, in
1978 to 1998 that incorporates most of the inpart because the early price data are no longer
provements made over that time span into thavailable.
entire series. The new measure, callecthes- It is also important to recognize that thel-
search series using current methddsl-U-Rg, U-Rs provides an annual inflation series that ad-
attempts to answer the question, “What woulgdists only for specified changesdms method-
have been the measured rate of inflation fromlogy. No attempt has been made to incorporate
1978 forward had the methods currently used mesearch results, such as those on the value of
calculating thecpi-u been in use since 1978?" safer, but perhaps less comfortable, air travel,

Thecpi-u-Rswas constructed by adjusting nafor which there is no corresponding method-

The Consumer Price IndezH]) is the most tional cpi-u index series for methodological im-
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ological change in thepri-u. Nevertheless, theri-u-rsis  the adjustments were derived.

expected to be of use to forecasters and other researchers in

analyzing the trends and other movements in consumer inflaémprovements made to tlel from 1978 to 1998 and re-

tion over the last two decades. Indeed, the measure shotilected in thecpi-u-Rs  Exhibit 1 lists all the improvements

help answer the question of the degree to which the measur@ade to thepisince 1978 for which estimates of historical
rate of inflation has been affected by improvementshas  effects were made and included in dre-u-rRS

made’

Over the 21-year period of the study (December 1977 tp se of rental equivalence to measure changes in home-
December 1998), thepi-u-rsincreased 141.2 percent, COM- owner costs. In 1983, a major improvement was introduced
pared with 163.9 percent for tbel-u. The figures represent \when the homeownership component of tve-u was
an average annual increase of 4.28 percent fot#he-RS  changed from the cost of the purchase of a home to a flow-
and 4.73 percent for theri-; the average annualized dif- of.services approach. Rental equivalence is incorporated into
ference between the two measures is thus 0.45 percent. (8&€cpi-u-rs from 1978 to 1982 by first replacing the old

chart 1.) weight for homeowner cost in December 1977 (which was
based on home purchases, contracted mortgage interest, and
Methodological improvements so on) by a weight based on the rental equivalence concept.

The price change for the new rental equivalence category is
A number of significant methodological improvementsthen imputed from 1978 to 1982 by changes inctheesi-
have been made to tle®isince 1978. Thepri-u-rsdif-  dential rent index. This technique for incorporating rental
fers from thecpi-u in that thecpPi-u-Rsis adjusted to in- equivalence into thepri-U-Rs corresponds to how the Bu-
corporate estimates of what the measured rate of inflatioeau created thepi-u-x1, an experimental consumer price
would have been had those improvements todiheu  index that employed the rental equivalence treatment from
been made earlier. This section focuses on those methdB67 to 1982. Thus, the difference between thei-u and
ological improvements that affect tlo®l-u-Rsand how cCPI-U-X1is also reflected in thepi-U-Rs

(e, o Ml Consumer Price Index for All Urban Consumers (CPI-U) and Consumer Price Index
research series using current methods (CPI-U-RS), 1977-98
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m Improvements to the Consumer Price Index for All Urban Consumers (cpi-u) since 1978 and their effect

on the cpi research series using current methods (Cpi-u-rs)’

CPI-U-RS
o . Year incorporates
Change Description implemented estimate of
In CPI-U change from—
Use of rental equivalence to Changed homeowners’ component from cost of purchase 1983 1978-82
measure changes in homeowner to value of rental services
costs
Quality adjustment of used-car Adjusted prices of used cars for differences in quality 1987 1978-86
prices after changeovers to new models
Quality adjustment of sampled Adjusted rental values in cpi sample to reflect aging 1988 1978-87
housing units to reflect
aging of the units
Quality adjustment of apparel Used regression models to adjust apparel prices for 1991 1978-90
prices changes in quality when new clothing lines are introduced
Treating shifts between brand- Introduced new procedures that allow generic drugs to be 1995 1978-94
name and generic drugs as priced when a brand-name drug loses its patent
price changes
Change in shelter formula to Replaced composite estimator with a 6-month chain 1995 1978-94
eliminate composite estimator estimator. Underreporting of 1-month rent changes had
resulted in missing price changes in residential rent
and homeowners’ equivalent rent
Change in shelter formula to Modified imputation of homeowners’ implicit rent to 1995 1987-94
improve rental equivalence eliminate upward-drift property of previous estimator
estimator
Elimination of functional form Introduced seasoning procedures to eliminate upward 1995 1978-94
bias for cpi food-at-home bias derived by setting base-period prices of newly
categories initiated items
Elimination of functional form Extended food-at-home seasoning procedures to 1996 1978-96
bias for other cpi commodity remainder of commodities and services. Base-period
and service categories prices were left unchanged in most noncomparable
substitutions
Quality adjustment of personal- Used regression models to adjust personal-computer 1998 1987-97
computer prices prices for changes in quality
Elimination of automobile Deemed out of scope of definition of cpi 1998 1978-97
finance charges
Quality adjustment of television Used regression models to adjust television prices for 1999 1978-98
prices changes in quality
Accounting for consumer Introduced a geometric-mean formula that assumes a 1999 1978-98
substitution within cpi item modest degree of consumer substitution within most cri
categories item categories
Treating mandated pollution Adjustments are no longer made to changes in pollution 1999 1978-98

control measures as price
increases

control regulations, which are now viewed as price
changes and not quality changes

1 This exhibit generally follows Exhibit 1 in John S. Greenlees and Charles C. Mason, “Overview of the 1998 revision of the Consumer
Price Index,” Monthly Labor Review, December 1996, pp. 3-9.
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2. Quality adjustment of used-car pricesn 1967, the Bu- changes, the composite estimator underestimated price changes;
reau began to adjust new-car prices for changes in the qualiherefore, it was replaced by a 6-month chain estimator in Janu-
of the cars. In 1987, the Bureau began adjusting the used-cay 1995. This methodological improvement affected both the
index for similar changes by applying, to each model in thessidential rent and owners’ equivalent rent indexes.
used-car sample, the percentage of quality adjustment em-The second shelter-related change made in January 1995
ployed when the model was new. A more aggregate versi@ifected only the owners’ equivalent rent index. The Bureau
of this same procedure is used to adjust the used-car indexmbdified the formula for calculating that index to eliminate
thecpi-u-rsdownward from 1978 to 1986, by first estimat- an upward-drift tendency the former method had between
ing the general distribution of model years within the used1987 and 1995.
car sample in each of those years and then estimating the efThecpi-u-Rsis adjusted for these two improvements in
fect of the quality adjustments applied to new cars of the santiee shelter component from 1991 to 1995 by using an ex-
model years. perimental Laspeyres consumer price index (called the
CPI-U-XL) in place of thecpi-u for both residential rent
3. Quality adjustment of sampled housing units to reflechnd owners’ equivalent reft.The cpi-u-XL, published
aging. In 1988, quality adjustments reflecting the aging offor years beginning in 1991, employs the post-1994 esti-
the housing stock sample began. Tmeu-Rsincorporates mation formulas for both shelter indexes. Substituting the
an estimate of the effect of this change by adjusting the resiPi-u-xL for thecpi-u had the effect of adjusting the resi-
dential rent and owners’ equivalent rent indexes upward hyential rent index upward by an average of about 0.1 per-
about 0.3 percent per year from 1978 to 198his figure cent per year during the 1991-95 period. This average ef-
represents the average of the adjustment factors used in fieet was also applied to the residential rent index from
cpi from 1988 to 1999. 1978 to 1990. The average domard adjustment of the
owners’ equivalent rent index from 1991 to 1995 was 0.6
4. Quality adjustment of apparel pricesln 1991, the Bu- percent per year, and the effect was used to adjust the own-
reau initiated the use of hedonic models to estimate changess’ equivalent rent component of tbel-u-rsfrom 1987 to
in quality for apparel commodities. Usinggas study that 1990. From 1978 to 1986, when the owners’ equivalent rent
estimated the effect of this improvement over the last Bidex was subject only to the downward bias resulting from
months of 1991, the Bureau adjusted all ofdheu-Rsap- the use of composite estimation, it was adjusiedardby
parel commodity indexes from 1978 to 1990 upward by apabout 0.1 percent a year for tbel-u-rs*?
proximately 0.4 percent per yéér.
7. Quality adjustment of personal-computer priceln 1998,
5. Treating shifts between brand-name and generic drugs &&donic regression models were first used to adjust personal-
price changes. In 1995, a new procedure was introducedcomputer prices for changes in quality. Estimates based on
that allows a generic drug to be priced when the correspondn analysis of 1998 data indicate that this change has had the
ing brand-name drug loses its patent protection. (The proceffect of lowering the personal-computer index by about 6.5
dure also allows the price of the generic drug to be directlgercent per year. Thepl-u-Rsuses this figure to adjust the
compared with that of the brand-name one.) On the basis oparsonal-computer component downward during the period
review of thecpi prescription drug sample from 1993 to 1997,1987-97+
it is estimated that this change reduced the prescription drug
index during that period by an average of 0.4 percent per ye&.Elimination of automobile finance chargesAutomobile
Accordingly, thecpi-u-rRsprescription drug index is also ad- finance charges were dropped from trein 1998 on the
justed downward by varying amounts from 1978 to 1994, deébasis that they did not reflect a cost of current consumption.
pending on the number of generic drugs entering the mark&he cpri-u-Rs eliminates the automobile finance charges in-
each year during that period (relative to the number enterirdex from 1978 to 199%.
the market from 1993 to 199%).
9. Quality adjustment of television pricesdedonic tech-
6. Changes in shelter formulas in 1995Two changes imple- niques were used to adjust the television component of the
mented in Jauary 1995 affected shelter components of theri for changes in quality for the first time in 1999. Based on
CPI. The first was the elimination of the composite esti-sLs research indicating that the television index would have
mation approach that usedameighted average of 1- and 6- been approximately 0.1 percent lower per year with the qual-
month changes in rent to estimate monthly price changes fity adjustments applied from August 1993 to August 1997,
individual housing units in theri rent sample. Evidence indi- thecpi-u-Rsestimates the effect of this improvement on the
cated that, because some respondents misreported 1-month nedéex from 1977 to 1998 by adjusting the index down by that
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amount from 1978 to 1998. U-Rs is adjusted upward by removing the environmental
guality adjustments made to the motor vehicle and gaso-
10. Eliminating functional form bias and accounting for con-line indexes from 1978 to 1998.
sumer substitution withiopi item categories.TheCPI-U-RS
uses estimates derived from the experimerrtalising geo- Improvements made to tloel from 1978 to 1998 and not
metric meansdpI-U-xG) to account for both functional form incorporated into thepl-u-Rs  Several improvements were
bias and consumer substitution within item categories. = made to thepi since 1978, for which no adjustments to the
In 1995 and 1996, improvements were made t@théo  cPI-U-RSwere made. Adjustments to tbel-u-rRswere not
eliminate functional form bias, an upward bias in measuredhade if the impact of the improvement on the rate of growth
price changes occurring during the period immediately folef the index could not be estimated or was believed to be
lowing the introduction of new item samples into ¢!  negligible. Improvements of this nature include the updating
The new seasoning procedures eliminated the bias for tloé cpi expenditure weights and area samples accompanying
food-at-home categories in 1995 and for the athesatego- thecrirevisions of 1978, 1987, and 1998mprovements to
ries in mid-19968 CPIimputation methods in 1984, 1989, and 199nprove-
While the elimination of functional form bias improved ments in the treatment of seasonal items in 29&# im-
thecplas a measure of price change for a fixed market baskgtoved treatment of discount airline fares in 199iproved
of goods and services, the estimator was still considered aample augmentation procedures in 1%98creased sample
upper bound to a cost-of-living index because it did not acsizes for hotels and motels in 1992mprovements in the
count for consumer substitution—the fact that consumers camethods for pricing hospital services in 199@;change from
and do, respond to changes in the relative prices of differeatea- to item-based sample rotation procedures in 2999;
items. Since January 1999, a geometric-mean formula hasvisions to the shelter sample and estimators in 1988d
been used to calculate most basic indexes in order to addrebanges to the treatment of utility rebates in 1999.
consumer substitution withior! item categorie®
The Bureau began publishing thei-u-xG in 1997; as Limitations of thecPl-u-RS ThecpI-u-Rsis limited chiefly
with thecpi-u-xL, historical indexes are available only for in two ways. First, the magnitude of each adjustment made to
the years 1991-98. Indexes calculated with the use of gethie cpi-u-Rshas a degree of uncertainty surrounding it. Sec-
metric means not only address consumer substitutioond, some improvements to tbel-u, for which no adjust-
within item categories; they also are free of functional forrments were made to tleei-u-RS may nevertheless have af-
bias. Therefore, theri-u-Rsuses estimates derived from fected the rate of inflation, as measured bydiieu.
the cpPI-u-xG to adjust for both functional form bias and Most adjustments to therl-u-Rs were based OBLS re-
consumer substitution withiorPiitem categories. Specifi- search that estimated the impact of methodological changes to
cally, for thosecpi-u categories that now use a geometricthecpriover a relatively short period of time, and the effect of a
mean formula, thepi-u-rRssubstitutes price changes from given methodological change (outside the period of study) is
the cpI-u-xG for the period 1991-98. For food-at-homeassumed to be constant over time. For example, while the price
categories, average differences betweendabeu and changes for thepi-u-xG were used to adjust masel item
CPI-U-XG over the 1991-94 period were used to extrapazategories from 1991 to 1998, tbm-u-Rswas adjusted down-
late estimates for 1978 to 1990. For other categories thatrd from 1978 to 1990 by theeragedifferences between the
now use the geometric-mean formula, average differencesi-u andcpi-u-xG from 1991 to the mid-1990s. Similarly, ap-
between the same two indexes from January 1991 throughrel indexes for theri-u-rRsfrom 1978 to 1990 are adjusted on
May 1996 were used to extrapolate estimates for 1978 the basis of studies of the effect of the improvement during the
1990. For those item categories in ttre-u that continue last 6 months of 1991. While there is typically a great degree of
to use the Laspeyres formula, thel-u-rs accounts for confidence about theirection of the adjustment made to the
the functional form bias present in thei-u from 1978 to  cPI-U-RS extrapolations of this type could call into question the
1996 by using internal estimates of the fas. sizeof the adjustments.
Similarly, as noted above, a dozen or so methodological
11. Treating mandated pollution control measures asnprovements have been made to ¢irefor which no esti-
price increases. In 1999, the Bureau reversed its policymate was made for tleeI-u-Rs Other organizations, such as
regarding the treatment of pollution control measures ddéhe Congressional Budget Office and the Council of Economic
signed to improve the environment. From 1967 to 1998\dvisers, have estimated the impact of some of these im-
federally mandated improvements in emissions werprovements on the projected rate of inflation for budget fore-
treated as improvements in quality; starting in 1999, thegasts. For example, in 1997, tbel procedures for pricing
began to be treated as price increases ingte@decpl-  hospital services were changed, improving the ability of the
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index to reflect changes in the scope and types of payors aAdalysis of results: changes over timér'he difference be-
treatments. The Congressional Budget Office and the Coutween the all-items indexes of thel-u andcpi-u-rRschanged
cil of Economic Advisers have estimated that those methodanarkedly over time. From 1978 to 1982, driven largely by
ological improvements in the measurement of prices of hoshe use of rental equivalence in the-u-rs that index in-
pital services will have a modest downward impact on thereased about 1 percent per year more slowly, on average,
futuremeasured rate of inflation. While it is probable that thehan thecpi-u, although substantial variations occurred from
measured rate of inflation for hospital services would havgear to year. The differences between the two measures be-
been lower had this change been implemented iorbear- came much smaller after rental equivalence was introduced
lier, it would be extremely difficult to quantify the effect of into thecpi-u in 1983, shrinking to around 0.1 percent per
the changeetroactively cpidata would be of little value for year from 1983 to 1986. The relatively small differences dur-
such an exercise, because the 1997 improvements primarihg that period were due in large part to upward adjustments
affected the nature of the data collected, not the computazade to thepri-u-Rshousing categories to reflect composite
tional methods applied to those data. Quantification of thestimation and aging bias. These adjustments partially offset
effects of improvement would have to be based on knowkhe downward adjustment used to estimate the effect the geo-
edge and analysis of past trends in, for example, managetetric-mean formula would have had. Since 1986, the differ-
care plans’ market penetration, the effectiveness of third-pargnce between thgri1-u andcpi-u-Rsat the all-items level has
cost control efforts, cost shifting to privately paying patientstypically remained around 0.3 percent per year to 0.4 percent
and shifts between inpatient and outpatient treatment for varper year. (See chart 2.)
ous medical conditions. Now, controversy surrounds some of
these trends and their impacts, and a definitive examinatighnalysis of results: quantitative impact of selected adjust-
of each is beyond the scope of this article. In general, howoents A large proportion of the difference betweendheu
ever, the adjustments for inflation that are incorporated int8nd CPI-U-Rs can be explained by the rental equivalence
the cpI-u-Rsare those for which the Bureau has special exadjustment applied from 1978 to 1982 and by the group of
pertise or data. The assessment of the impact of other adjuggliustments made to reflect changes over time tcrall
ments, such as those for the 1997 improvements in hospifarmulas.
services, is left to other interested parties. Rental equivalence was first incorporated intodie in

The treatment of expenditure weight updates also is woA983, and its incorporation into tleel-u-rsfrom 1978 to
thy of explanation here. The Bureau does not view the weigh982 largely explains the sizable difference betweenrhe
updates of 1987 and 1998 as methodological changes; pet?d CPI-U-Rsduring that period. Indeed, as table 2 shows,
odic updates have long been a feature oftheMoreover, it when the rental equivalence adjustment alone is applied to
is not clear that We|ght|ng individuabiseries using the cur- thecpi-ufrom 1978 to 1982, the reSUIting index increases at a
rent 1993-95 base period would yield, for example, an infate similar to that for thepi-u-rs
proved aggregate measure for the year 1980. Therefore, then subsequent years (1983-98), most of the difference be-
CcPI-U-Rsis not adjusted for the 1987 and 1998 updates. Ifveen thecpi-u andcpi-u-rRswas driven by adjustments that
December 1998, the Bureau announced that, beginning #&n be described as changes#oformulas. Among these
2002, expenditure weight updates would occur every 2 yeapganges were the elimination of the composite estimator used
rather than approximately once every decade. No attempt hi#smeasure the cost of shelter before 1995, the improved esti-
been made in this artide’ however, to incorporate the esﬁnator for rental equivalence in 1995, the elimination of func-
mated historical impact of biennial updates between 1978 adi@nal form bias for commodity and service categories in 1995
1987 and between 1987 and 1998. Such an analysis wo@fd 1996, and the implementation of the geometric-mean

face significant hurdles regarding the availability of data anéPrmula in 1999 to account for consumer substitution within
commitment of resourcés. cpiitem categories. The importance of the changes from 1983

to 1998 can be seen in table 2.
Over the 21-year period, the remaining adjustments made
to thecpi-u-rRswere relatively small and largely offsetting.

Over the 21-year period of the study (December 1977 to Des—t'”’ these adjustments had the net effect of makingithe

cember 1998), theri-u-rsincreased 141.2 percent, comparedu -Rsh|gdh§ rt?r? n |tto(tjherW|se would have been for most years
with 163.9 percent for thepi-u over the same period; the annu- covered by the study.

alized difference between the two measures is approximatefhaysis of results: effect on major groups

0.45 percent. Table 1 gives the December-to-December percent

changes for 1978 through 1998 for ttm-u andcri-u-rRsfor 1. Food and beveragesThe difference between tleei-u

the all-items index and for majopi groups. andcpi-u-rsfor the food-and-beverages group is driven by

Results
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cpl for All Urban Consumers (cri-u) and cri research series using current methods (cpi-u-rs), all items and major
groups, percent changes, December to December, 1978-98

Other Education
f Food and . . Medical . goods . and
Year Index | Allitems beverages Housing | Apparel |Transportation care Entertainment and Recreation Communi-
services cation
1978 CPI-U 9.0 11.6 10.0 3.1 7.7 8.8 5.7 6.4 - -
CPI-U-RS 7.8 11.0 7.4 2.1 75 8.8 5.2 6.2 - -
1979 CPI-U 13.3 10.0 15.2 5.5 18.3 10.1 6.9 7.8 - -
CPI-U-RS 10.7 9.5 9.5 45 18.5 9.7 6.3 75 - -
1980 CPI-U 12.5 10.1 13.7 6.8 14.6 9.9 9.7 10.1 - -
CPI-U-RS 10.7 9.5 9.9 5.8 15.6 10.0 9.0 9.9 - -
1981 CPI-U 8.9 4.3 10.2 35 10.9 12.5 7.2 9.9 - -
CPI-U-RS 8.3 3.8 9.8 2.7 10.5 12.2 6.6 9.6 - -
1982 CPI-U 3.8 3.2 3.6 1.6 1.8 11.0 5.6 12.1 - -
CPI-U-RS 5.0 2.7 6.7 .8 2.0 10.8 5.1 11.9 - -
1983 CPI-U 3.8 2.7 35 29 3.9 6.4 4.0 7.9 - -
CPI-U-RS 3.7 21 3.6 1.9 4.2 6.2 3.2 7.7 - -
1984 CPI-U 3.9 3.8 4.3 2.0 3.1 6.1 4.2 6.0 - -
CPI-U-RS 3.7 3.2 4.4 1.0 2.7 59 3.7 59 - -
1985 CPI-U 3.8 2.8 4.3 2.8 2.6 6.8 3.1 6.3 - -
CPI-U-RS 3.7 2.3 4.4 1.9 2.8 6.5 2.6 6.0 - -
1986 CPI-U 1.1 3.7 1.7 9 -5.9 7.7 3.4 5.5 - -
CPI-U-RS 1.0 3.3 2.0 A1 —6.2 7.5 2.7 5.3 - -
1987 CPI-U 4.4 35 3.7 4.8 6.1 5.8 4.0 6.1 - -
CPI-U-RS 4.0 3.0 34 3.8 59 55 3.4 59 - -
1988 CPI-U 4.4 5.1 4.0 4.7 3.0 6.9 4.6 7.0 - -
CPI-U-RS 3.9 45 3.6 3.6 25 6.6 3.9 6.7 - -
1989 CPI-U 4.6 55 3.9 1.0 4.0 8.5 51 8.2 - -
CPI-U-RS 4.2 5.0 3.5 -1 3.7 8.2 4.5 7.9 - -
1990 CPI-U 6.1 5.3 45 5.1 10.4 9.6 4.3 7.6 - -
CPI-U-RS 5.8 4.6 4.0 4.1 10.6 9.3 3.6 7.4 - -
1991 CPI-U 31 25 34 34 -15 7.9 3.9 8.0 - -
CPI-U-RS 25 2.0 2.6 21 -15 7.7 34 7.8 - -
1992 CPI-U 29 1.6 2.6 1.4 3.0 6.6 2.8 6.5 - -
CPI-U-RS 2.6 12 2.1 -1 3.2 6.5 2.3 6.3 - -
1993 CPI-U 2.7 2.7 2.7 9 24 5.4 2.8 2.7 - -
CPI-U-RS 2.3 2.1 2.4 -7 2.4 51 2.4 2.3 - -
1994 CPI-U 2.7 2.7 2.2 -1.6 3.8 4.9 2.3 4.2 - -
CPI-U-RS 24 21 1.9 2.4 4.4 4.8 1.4 3.9 - -
1995 CPI-U 2.5 2.1 3.0 1 1.5 3.9 3.3 4.3 - -
CPI-U-RS 2.3 1.9 2.8 -13 13 3.7 2.7 4.2 - -
1996 CPI-U 3.3 4.2 2.9 -2 4.4 3.0 29 3.6 - -
CPI-U-RS 3.1 3.8 2.8 -1.0 4.7 29 2.0 3.5 - -
1997 CPI-U 1.7 1.6 24 1.0 -1.4 2.8 1.4 5.2 - -
CPI-U-RS 15 15 2.2 .0 -1.5 2.7 .8 5.1 - -
1998 CPI-U 1.6 2.3 2.3 -7 -1.7 34 - 8.8 1.2 7
CPI-U-RS 1.4 1.9 2.3 2.4 -1.7 3.2 - 8.2 4 3
Dec. CPI-U 163.9 1425 1725 62.0 136.5 316.3 1134.3 301.8
1977- CPI-U-RS 141.2 119.6 143.2 29.1 137.7 299.9 1107.9 2825
Dec.
1998
Average annual .45 .49 .57 1.10 -.03 .20 .62 .25
difference, Dec.
1977-Dec. 1998
1 Entertainment was dropped as a major group in December 1997; number represents percent change from December 1977 through December 1997.
Note: Dash indicates not a major group that year. From 1978 to 1998, there were seven major groups in the cpi. In 1998, entertainment was dropped as a
major group, and two major groups were added: recreation, and education and communication.
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(e, el Yearly differences between the Consumer Price Index for All Urban Consumers (CPI-U) and
the Consumer Price Index research series using current methods (CPI-U-RS), 1977-98

Difference Difference
(percentage (percentage
points) points)
3.0 3.0
25 ; 2.5
2.0 ; 2.0
15 ; 15
1.0 | 1.0
0.5 0.5
0.0 0.0
-0.5 ; -0.5
-1.0 ; -1.0
15 i \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ L1 15

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

the geometric-mean adjustments made ta#he-Rs the group  year. For the remaining years (1987-98), the difference be-
was not affected by the other adjustments. The difference bgveen thecri-u andcri-u-Rshousing measures was consist-
tween thecpl-u andcpl-u-Rswas consistently between 0.5 ently positive, but fairly small, averaging between 0.3 percent
percent per year and 0.6 percent per year between 1978 gwt year and 0.4 percent per year.
1994. After 1994, when the food-at-home components of the
CPI-U were improved in order to eliminate the functional form3. Apparel. From 1978 to 1990, the annual difference between
bias previously presentin them, the average difference betwegrecri-u andcpi-u-rRsapparel indexes was consistently around
the two measures fell to 0.2 percent per year. 1.0 percent. This substantial gap reflects the large downward
adjustment to thepi-u-rRsbecause of the geometric-mean for-
2. Housing. The difference between tleel-u and thecPl-  mula, which has a substantial impact on the apparel category.
U-Rsin the housing group varies significantly by period. FroniThe effect is partially offset by an upward adjustment of about
1977 to 1982, the difference is explained chiefly by the in.4 percent per year to reflect an estimate of the retroactive influ-
corporation into thepi-u-rsof an estimate for rental equiva- ence of hedonic-based quality adjustments implemented in the
lence, a method not implemented in ttr-u until 1983.  cpri-uapparel indexes in 1991. After 1991, with only the geomet-
While the average annual difference betweencthes and  ric-mean adjustment affecting the apparel category afithe-
CPI-U-RS housing measures was 1.9 percent from 1978 trs, the average annual difference betweercthe andcpI-u-
1982, annual differences were as high as 5.7 percent (in 19#8apparel indexes was 1.4 percent.
and as low as —3.1 percent (in 1982).

From 1983 to 1986, the housing group index ofdikieu- 4. Transportation. The annual average difference between
RS was actually rising faster than that of tb@-u, due to  the cpi-u and cPI-U-RS transportation components between
adjustments made to thel-u-Rrsto reflect the elimination of 1978 and 1998 was near zero, reflecting several changes that
composite estimation and the quality adjustment of shelteoughly offset each other. Specifically, while downward ad-
units to reflect aging. The annual average difference betweédumstments were made to tlel-u-RS to incorporate the ef-
thecpl-uandcpi-u-Rsfrom 1983 to 1986 is —0.15 percent perfects of changes in the quality of used cars and the effects of
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the geometrlc-_mean formula, net upwar(_j adjustments result PN t:imated offect on annudl inflafion rafe of
from the deletion from theri-u-rRsof the index for automo- specific methodological changes, selected
bile finance charges and from an upward adjustment based periods

on the backing out of a prior adjustment for changes in qual-
ity for mandated pollution controls made to ttm-u over

Average annual rate
Index or type of effect

the period. While annual changes in ttre-u andcPI-U-RS
transportation measures were usually within one-half per- 1978-82 | 1983-86 | 1987-97 | 1998
cent of each other, thepl-u-RStransportation measure was | .46 315 350 161
a full p_ercen_tage poittigherthan that of thepi-uin 1989, Effect of incorporating
ayear in which theri-u-rsreflected a large upward adjust- | an estimate of rental
ment to remove the aforesaid previous downward adjustment ‘iggg":‘(’f;‘ggzﬁom 86
in the measurement of poII_utlon-reIated changes in the qualzq.. of incorporating
ity of 1981-model automobiles. changes made to cri

formulas ... -.28 -.26 -41 -.23

f f Effect of all other

5. Medical care. The average annual difference between the ™ oo 7 114 +13 06 +.00
CPI-uandcpi-u-rsfor the medical care componentwas 0.2 Perr coyps ... 8.46 3.02 3.15 1.38
cent per year. This relatively small difference primarily reflects

the fact that, while a downward adjustment todhru-Rsfor
medical care commodities was made to reflect the use of ggeerspective on inflation and on the performance of the U.S.
metric means, the geometric-mean formula is not utilized fagconomy between the years 1978 and 1998.
most medical care services in the calculation otthe.. Researchers need to be aware of the limitations affthe-

RS, including the fact that adjustments made to the measure
6. Entertainment. The annual difference between ttm-u  from 1978 forward typically reflect extrapolations of estimates
andcpi-u-rRsfor the major group of entertainment averagedmade over later, and much shorter, periods. In additioapihe
0.6 percent from 1978 to 1997, reflecting the downward adjust-Rrs is not adjusted for many improvements made tacthe
ment made to therI-u-Rsfrom the estimate of the likely ef- over the past 21 years, such as the January 1997 change to im-
fect of the geometric-mean formula. prove the pricing of hospital services. Nonetheless, for some

purposes, therl-u-Rscan serve as a valuable proxy for what
7. Other goods and servicesThe annual average difference thecpi-u would have been had current (1999) methods been in
between thepI-u andcpi-u-Rsfor the other-goods-and-serv- place from 1978 onward.
ices component between 1978 and 1998 was 0.25 percent, agailt is important to note that theri-u-rsis subject to revi-
reflecting the downward adjustment made todheu-rRsfrom  sion. When an improvement is made to¢heand an effect
the estimate of the effect of the geometric-mean formula. of that change can be estimated,theu-rs(unlike thecpi-

u) will be revised so that earlier years incorporate that im-
BECAUSE THE CPI-U DOES NOT INCORPORATEethodologi-  provement. In addition, if a better method of adjusting the
cal changes retroactively, the Bureau of Labor Statistics depi-u-rsfor past improvements is found, thel-u-rswill be
veloped thecpi-U-Rs for researchers who are interested inrevised to reflect the new technique.
using current and consistent methods of estimating consumerThe cpi-u-Rswill be updated periodically in theri De-
inflation over the 1978-98 period. Tlel-U-Rsprovides a tailed Report To assist users, all-item indexes for ¢theu-
somewhat different picture of inflation from 1978 to 1998 byrsare available on requestin addition, all-item indexes are
including an estimate of most improvements made over timavailable for users who would like to link thel-u-rsto the

to thecpi back to 1978. Users aPidata can thus gain a new cpi-u-x1 for periods prior to 1978. U
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cPI Research Series

a cost-of-living index have also been made by many groups and individwtitution, and the U.Scri, working paper 252 (Bureau of Labor Statistics,
als, including the Advisory Commission to Study the Consumer PricéMarch 1994).
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1% The geometric-mean formula will be used within item categories

__° Thecel-ul-x1 has been used widely as an alternative measure o4t make up 61 percent of total consumer spending ircehe; the
historical consumer inflation. For a more detailed discussion of rentgl;gpeyres formula will continue to be used in the remaining categories.
equivalence, see Robert Gillingham and Walter Lane, “Changing thesee kenneth V. Dalton, John S. Greenlees, and Kenneth J. Stewart,
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pp. 1-7. Formula bias in thecpi: Estimated impact of seasoning,” undated inter-
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For more details on the adjustment of used-car prices for changes in

the quality of the cars, see Jeffrey H. Kellar, “New methodology reduces 21 See “The treatment of mandated pollution control measures in the
importance of used cars in the revisgd’ Monthly Labor ReviewDe- cpl,” Consumer Price Index Detailed Rep@Bureau of Labor Statistics,
cember 1988, pp. 34—36. September 1998), pp. 4-7. The author of the piece, Dennis Fixler, notes

s s . . that thecpi is a subindex of a cost-of-living index in that ttve is defined
Specifically, the monthly price relatives of the rent and owners', jhciude only market transactions, although it is conditional on
equivalent rent indexes were multiplied by 1.883The result of this 002 ket factors. Accordingly, changes in the quality of these fac-

adjustment is that the 12-month change in the item category within thg.s_ <. ch as the environment—are generally deemed outside of the
cpl-u-rsis 0.3 percent higher than the 12-month change incthe. scope of thecpl.

Other adjustments set forth in this article can be similarly interpreted. o )
22 See Greenlees and Mason for a description of improvements made

° For a description of adjustments to reflect the aging of the rentgliy, the 1998 and previouss! revisions.
stock, see Walter F. Lane, William C. Randolph, and Stephen A. Berenson,
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Statistics, October 1994), p. 4. sumer Price Index Detailed RepdBureau of Labor Statistics, February
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researchers an opportunity to compare differences between a Laspeyres?” See “Improvements topi procedures: lodging while out of town,”
type of index and an experimenta# that used geometric meansPu- Consumer Price Index Detailed Rep@ureau of Labor Statistics, March
xG), holding constant other changesdpn methods during that period.  1992), p. 4.

3 For more information on the 1995 shelter changes, see Paul A. 28 gee Elaine M. Cardenas, “Revision of tte hospital services
Armknecht, Brent R. Moulton, and Kenneth J. Stewamprove-  component,"Monthly Labor ReviewDecember 1996, pp. 40—48.
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Statistics, February 1995); and “Improvements in estimating the sheMonthly Labor ReviewDecember 1996, pp. 49-61.
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ber 1994, pp. 5-6. sample and estimatorsionthly Labor ReviewDecember 1996, pp. 31—
14 See “Using a hedonic model in thei to adjust personal computer 39.
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Price Index,”Monthly Labor ReviewDecember 1996, pp. 18-25. - b
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