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T he Consumer Price Index (CPI) is the most widely 
used measure of inflation in the United States and affects 

nearly all Americans. Annual cost-of-living adjustments 
(COLAs) for Social Security recipients and federal and 
military retirees are tied to changes in the CPI. The CPI also 
is used in the annual escalation of federal income tax brackets 
as well as personal exemption and standard deduction 
amounts. In addition, the CPI is used in the creation and 
analysis of many key economic indicators where real or 
constant-dollar measures are needed, including estimates of 
income, earnings, productivity, output, and poverty.

The Bureau of Labor Statistics (BLS) has made numer
ous improvements to the CPI over the past quarter-century. 
While these improvements make the present and future CPI 
more accurate, historical price index series are not adjusted 
for such improvements.1 That said, the accuracy of the his
torical CPI is of great importance and interest to a variety 
of researchers. This article presents an estimate of the CPI- 
U from 1978 to 1999 that incorporates most of the improve
ments made over that time span into the entire series. This 
estimate, called the CPI Research Series Using Current 
Methods (CPI-U-RS), attempts to answer the question, 
“What would have been the measured rate of inflation from 
1978 forward had the methods currently used in calculat
ing the CPI-U been in use since 1978?”

The CPI-U-RS is used by statistical agencies that prefer 
a historically consistent CPI to deflate economic measures. 
The Bureau of Economic Analysis used the CPI-U-RS in 
its 1999 comprehensive revision of the National Income 
and Product Accounts.2 The Bureau of Labor Statistics uses 
the CPI-U-RS in its measure of real hourly compensation 
for its quarterly measure of labor productivity and costs.3

1 Historical CPI indexes are occasionally revised, when data collection 
or processing errors are discovered. Methodological improvements, how
ever, do not result in data revisions.

2 See the U.S. Bureau of Economic Analysis, Survey o f  Current 
Business, October 1999.

3 See the U.S. Bureau of Labor Statistics, “Productivity and costs, 
second-quarter measures, 1999,” August 1999.
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The Census Bureau uses the CPI-U-RS in estimates of his
torical real income.4

The CPI-U-RS was constructed by adjusting U.S.-level 
CPI-U index series for methodological improvements, usu
ally at the level of the item stratum, such as new vehicles or 
residential rent.5 That is, the adjustments were not made 
to the aggregate all-items CPI-U directly but rather to its 
component indexes. These adjusted series were then aggre
gated to form the all-items CPI-U-RS and other high-level 
aggregates. It is important to note that component indexes 
were adjusted directly; individual prices were not used to 
compute these indexes.

The CPI-U-RS provides an annual inflation series that 
adjusts only for specified changes in BLS methodology. 
No attempt has been made to incorporate research results, 
such as on the value of safer, but perhaps less comfortable, 
air travel, for which there is no corresponding method
ological change in the CPI-U. Nevertheless, the CPI-U-RS 
is expected to be of use to economic forecasters and other 
researchers in analyzing trends and other movements in 
consumer inflation over the last two decades. It should 
help answer the question of the degree to which the mea
sured rate of inflation has been affected by improvements 
BLS has made.

Over the 22-year period of the study (December 1977- 
December 1999), the CPI-U-RS increased 146.7 percent, 
compared to 171.0 percent for the CPI-U over the same 
time period. This represents an average annual increase of 
4.19 percent for the CPI-U-RS, compared to 4.64 percent 
for the CPI-U, for an average annualized difference be
tween the two measures of 0.45 percent.

Methodological Improvements
BLS has made a number of significant methodological 
improvements to the CPI since 1978. The CPI-U-RS 
differs from the CPI-U, in that the CPI-U-RS is adjusted to 
incorporate estimates of what the measured rate of inflation

4 See the U.S. Bureau of the Census, Money Income in the U.S., 1998, 
September 1999.

5 Because of limitations of available data, adjustments for periods prior 
to the 1987 CPI Revision often had to be made at a slightly higher level of 
aggregation, roughly corresponding to the level of a CPI expenditure 
class.
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would have been had those improvements to the CPI-U 
been made by 1978. Table 1 lists the improvements made 
to the CPI since 1978 for which estimates of historical ef
fects were made and included in the CPI-U-RS.6

Unlike the CPI-U, the historical CPI-U-RS is revised 
annually to incorporate the estimated historical effect of new 
methods and to improve adjustments previously made. For 
example, hedonic techniques were used to adjust audio 
equipment prices for changes in quality in the CPI-U for the 
first time in 2000. Using a BLS study that estimated that the 
audio equipment index would have been approximately 1.4 
percent higher in 1998 with quality adjustment, the CPI-U- 
RS estimates the effect of this improvement by adjusting the 
audio equipment index upward by that amount each year 
from 1978-99.7

Hedonic quality adjustment techniques were also used 
for the first time in the CPI-U in 2000 for the other video 
equipment com ponent. Based on BLS research that 
estimated the effect of this improvement from M ay- 
November 1999, the other video equipment index was 
adjusted upward by 0.8 percent per year from 1987-99.8

Previous adjustments made to the CPI-U-RS were also 
improved. BLS made changes to the CPI-U-RS from 1978- 
86, to better reflect the effect the geometric mean estima
tor would have had on the CPI during that time. This had 
the effect of slightly lowering the CPI-U-RS.

In addition, a change was made to the magnitude of ad
justments estimating the effect of treating mandated emis
sions improvements as price increases in the CPI. Finally, 
small changes were made to estimate the historical effect 
of methodological changes on unpriced strata. These two 
changes had the effect of making the CPI-U-RS slightly 
lower, particularly for the transportation component of the 
CPI-U-RS.

There were several improvements made to the CPI since 
1978, for which no adjustments to the CPI-U-RS were 
made.9 Adjustments to the CPI-U-RS were not made if the 
impact of the improvement on the rate of growth of the 
index could not be estimated or was believed to be negligible.

6 A more detailed description of most of these methodological changes 
is available in Kenneth J. Stewart and Stephen B. Reed, “Consumer Price 
Index research series using current methods, 1978-98,” Monthly Labor 
Review, June 1999, pp. 29-38.

7 Mary Kokoski, Keith Waehrer, and Patricia Rozaklis, “Using Hedonic 
Methods for Quality Adjustment in the CPI: The Consumer Audio Prod
ucts Component,” paper presented at the Conference on the Measurement 
of Inflation, Cardiff, Wales, September 1, 1999.

8 Hedonic quality adjustments for video cameras began in January 2000; 
see Nicole Shepler, “Developing a Hedonic Regression Model for 
Camcorders in the U.S. CPI,” at http://stats.bls.gov/cpicamco.htm for more 
details. Quality adjustments for videocassette recorders (VCRs) and digi
tal versatile disc (DVD) players began in April 2000. These improvements 
will be detailed in a future Monthly Labor Review article.

9 These are more fully described in Stewart and Reed.

Limitations of the CPI-U-RS
There are two primary limitations of the CPI-U-RS. The 
first reflects uncertainty surrounding the magnitude of each 
adjustment made to the CPI-U-RS. The second reflects the 
fact that some improvements to the CPI-U, for which no 
adjustments were made to the CPI-U-RS, may nevertheless 
have affected the rate of inflation as measured by the 
CPI-U.

Most adjustments to the CPI-U-RS were based on BLS 
research that estimated the impact of methodological 
changes to the CPI over a relatively short period of time, 
and the effect of a given methodological change (outside 
the period of study) is assumed to be constant over time. 
For example, while the price changes for the experimental 
CPI using geometric means (CPI-U-XG) were used to ad
just most CPI item categories from 1991-98, the CPI-U-RS 
was adjusted downward from 1978-90 by the average dif
ferences between the CPI-U and CPI-U-XG from 1991 to 
the mid-1990s. Similarly, apparel indexes for the CPI-U- 
RS from 1978-90 were adjusted based on a study of the 
effect of the improvement during the last 6 months of 1991. 
While there is typically a great degree of confidence about 
the direction of the adjustment made to the CPI-U-RS, there 
must be less confidence about the precise size of adjust
ments made based on such extrapolation.

Similarly, as noted above, there have been a number of 
methodological improvements made to the CPI for which 
no estimate was made for the CPI-U-RS. For budget 
forecasts, other organizations, such as the Congressional 
Budget Office and the Council of Economic Advisers, have 
estimated the impact of some of these CPI improvements 
on the projected rate of inflation.

Results
Over the 22-year period of the study (December 1977- 
December 1999), the CPI-U-RS increased 146.7 percent, 
compared to 171.0 percent for the CPI-U over the same 
time period; the annualized difference between the two 
measures is approximately 0.45 percent. Table 2 gives the 
December-to-December percent changes for 1978 through 
1999 for the CPI-U and CPI-U-RS for the all items index 
and for CPI major groups.

Conclusion and Future Research
Since the CPI-U does not incorporate methodological 
changes retroactively, BLS developed the CPI-U-RS for 
researchers interested in a measure of inflation that at
tempts to use current and consistent methods of estimating 
consumer inflation over the 1978-99 time period.

The CPI-U-RS provides a somewhat different picture of 
inflation from 1978-99 than does the CPI-U by including 
an estimate of most improvements made over time in the 
CPI back to 1978. This can provide users of CPI data a 
new perspective on inflation, and on the performance of 
the American economy, over the 1978-1999 time period.
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Table 1. Improvements to the Consumer Price Index for All Urban Consumers (CPI-U) since 1978 and effect on the CPI Research
Series Using Current Methods (CPI-U-RS).

Change Description
Year 

implemented 
in CPI-U

CPI-U-RS 
incorporates 
estimate of 

change from:

Use of rental equivalence to measure 
changes in homeowner costs

Changed homeowners’component from cost 
of purchase to value of rental services

1983 1978-1982

Quality adjustment of used car prices Prices of used cars adjusted for differences in 
quality after model changeovers

1987 1978-1986

Quality adjustment of sampled housing 
units to reflect aging

Rental values in CPI sample were ajusted 
for aging

1988 1978-1987

Quality adjustment of apparel prices Regression models used to adjust apparel 
prices for changes in quality when new clothing 
lines are introduced

1991 1978-1990

Treating shifts between brand name and 
generic drugs as price changes

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

1995 1978-1994

Change in shelter formula: elimination of 
composite estimator

Replaced 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

1995 1978-1994

Change in shelter formula: rental 
equivalence improved estimator

Modified imputation of homeowners’ implicit 
rent to eliminate upward drift property of previous 
estimator

1995 1987-1994

Elimination of functional form bias for CPI 
food-at-home categories

Introduced seasoning procedures to eliminate 
upward bias derived from the setting of base 
period prices of newly initiated items

1995 1978-1994

Elimination of functional form bias for other 
CPI commodity and service categories

Extended food-at-home seasoning procedures to 
remainder of commodities and services. Base 
period prices left unchanged in most noncom
parable substitutions

1996 1978-1996

Quality adjustment of personal computer 
prices

Regression models used to adjust personal 
computer prices for changes in quality

1998 1987-1997

Elimination of automobile finance charges Deemed out of scope 1998 1978-1997

Quality adjustment of television prices Regression models used to adjust 
television prices for changes in quality

1999 1978-1998

Accounting for consumer substitution 
within CPI item categories

The geometric formula now used assumes a 
modest degree of consumer substitution within 
most CPI item categories.

1999 1978-1998

Treating mandated pollution control 
measures as price increases

Changes in pollution control regulations now 
viewed as price changes and not quality
changes

1999 1978-1999

Quality adjustment of audio equipment 
prices

Regression models used to adjust audio 
equipment prices for changes in quality

2000 1978-1999

Quality adjustment of other video 
equipment prices

Regression models used to adjust other 
video equipment prices for changes in quality

2000 1987-1999
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Table 2. CPI for All Urban Consumers (CPI-U) and CPI Research Series Using Current Methods (CPI-U-RS), all items and major
groups, December to December percent changes, 1978-1999.

Year Index
All

items

Food
and

beverages
Housing Apparel

Transpor
tation

Medical
care

Entertain
ment

Other
goods

and
services

Recre
ation

Education
and

Communic
ation

1978 CPI-U 9.0 11.6 10.0 3.1 7.7 8.8 5.7 6.4 _ _

CPI-U-RS 7.7 11.0 7.4 2.1 7.5 8.7 5.2 6.1 - -

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 9.4 4.5 18.4 9.8 6.3 7.6 - -

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 5.7 15.6 9.8 9.0 9.9 - -

1981 CPI-U 8.9 4.3 10.2 3.5 10.9 12.5 7.2 9.9 - -

CPI-U-RS 8.2 3.8 9.8 2.7 10.4 12.3 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 .7 1.8 10.7 5.1 11.8 - -

1983 CPI-U 3.8 2.7 3.5 2.9 3.9 6.4 4.0 7.9 - -

CPI-U-RS 3.7 2.1 3.6 2.0 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 4.3 1.0 2.6 5.9 3.7 5.8 - -

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 4.3 1.9 2.7 6.4 2.6 6.1 - -

1986 CPI-U 1.1 3.7 1.7 .9 -5.9 7.7 3.4 5.5 - -

CPI-U-RS 1.0 3.2 1.9 0 -6.3 7.5 2.7 5.3 - -

1987 CPI-U 4.4 3.5 3.7 4.8 6.1 5.8 4.0 6.1 - -

CPI-U-RS 4.0 3.0 3.5 3.8 5.9 5.5 3.4 5.9 - -

1988 CPI-U 4.4 5.1 4.0 4.7 3.0 6.9 4.6 7.0 - -

CPI-U-RS 3.9 4.5 3.6 3.7 2.5 6.6 3.9 6.7 - -

1989 CPI-U 4.6 5.5 3.9 1.0 4.0 8.5 5.1 8.2 - -

CPI-U-RS 4.2 5.0 3.5 -.1 3.7 8.3 4.5 7.9 - -

1990 CPI-U 6.1 5.3 4.5 5.1 10.4 9.6 4.3 7.6 - -

CPI-U-RS 5.8 4.7 4.0 4.1 10.8 9.4 3.6 7.4 - -

1991 CPI-U 3.1 2.5 3.4 3.4 -1.5 7.9 3.9 8.0 - -

CPI-U-RS 2.5 2.0 2.7 2.1 -1.5 7.7 3.4 7.7 - -

1992 CPI-U 2.9 1.6 2.6 1.4 3.0 6.6 2.8 6.5 - -

CPI-U-RS 2.6 1.2 2.0 -.1 3.4 6.5 2.3 6.3 - -

1993 CPI-U 2.7 2.7 2.7 .9 2.4 5.4 2.8 2.7 - -

CPI-U-RS 2.3 2.1 2.4 -.7 2.5 5.2 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 2.3 2.1 1.9 -2.4 3.3 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 2.4 1.9 2.8 -1.3 1.4 3.7 2.7 4.2 - -

1996 CPI-U 3.3 4.2 2.9 -.2 4.4 3.0 2.9 3.6 - -

CPI-U-RS 3.0 3.8 2.8 -1.1 4.4 2.9 2.0 3.5 - -

1997 CPI-U 1.7 1.6 2.4 1.0 -1.4 2.8 1.4 5.2 - -

CPI-U-RS 1.6 1.5 2.2 0 -1.4 2.7 .8 5.1 - -

1998 CPI-U 1.6 2.3 2.3 -.7 -1.7 3.4 - 8.8 1.2 .7
CPI-U-RS 1.4 1.9 2.2 -2.3 -1.5 3.2 - 8.2 .7 .3

1999 CPI-U 2.7 2.0 2.2 -.5 5.4 3.7 - 5.1 .8 1.6
CPI-U-RS 2.7 2.0 2.2 - .5 5.4 3.7 5.1 .9 1.6

Dec. CPI-U 171.0 147.2 178.4 61.2 149.2 331.6 134.3** 322.2
1977-
Dec. CPI-U-RS 146.7 123.9 147.7 28.5 147.5 313.6 107.9** 301.8
1999

Average
annual .45 .47 .55 1.05 .03 .21 .62 0.24
difference

Note: From 1978-1997, there were seven major groups in the CPI. In **Entertainment was dropped as a major group in December 1997; 
1998, entertainment was dropped as a major group; and two new major these numbers represent percent changes from December 1977 through 
groups were added: recreation, and education and communication. December 1997.
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Researchers should be aware of the limitations of the 
CPI-U-RS, including the fact that adjustments made to 
the CPI-U-RS from 1978 forward typically reflect extra
polations of estimates made over later— and shorter—  
periods. In addition, the CPI-U-RS is not adjusted for many 
improvements made to the CPI over the past 22 years. 
Nonetheless, for some purposes, the CPI-U-RS can serve 
as a valuable proxy for what the CPI-U would have been 
had current methods been in place from 1978 forward.

The CPI-U-RS is subject to revision. When an improve
ment is made to the CPI, and an estimate of the effect of 
that change can be made, the CPI-U-RS will be revised to 
reflect that improvement. In addition, if a superior method

of adjusting the CPI-U-RS for past improvements is made 
available, the adjustments reported here will be refined.

The CPI-U-RS will be updated annually in the March 
CPI Detailed Report. To assist users, the all items CPI-U- 
RS indexes are available on request by calling 202-691- 
7000. In addition, the all items indexes are available for 
users who would like to link the CPI-U-RS to the CPI-U- 
XI for periods prior to 1978.10

10 The CPI-U-X1 was an experimental measure o f the a ll items index 
using an estimate o f  rental equivalence from  1967 through 1982.
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