Chapter 17.
The Consumer Price Index

average change over time in the prices of consumer

items—goods and servicesthat people buy for day-
to-day living. The CPI isacomplex construct that combines
economic theory with sampling and other statistical tech-
niques and uses data from several surveys to produce a
timely and precise measure of average price change for the
consumption sector of the American economy. Production
of the CPI requiresthe skills of many professionals, includ-
ing economists, statisticians, computer scientists, datacol-
lectors, and others. The CPI’ ssurveysrely onthevoluntary
cooperation of many people and establishments through-
out the country who, without compulsion or compensation,
supply datato the Government’ s data collection staff.

The Consumer Price Index (CPl) is a measure of the

Part |. Overview of the CPI

Three Consumer Price Index (CPI) series. The Bureau of
Labor Statistics (BLS) publishes CPI dataevery month. The
three main CPI seriesare:

¢ CPl for All Urban Consumers (CPI-U)

* Chained CPI for All Urban Consumers (C-CPI-U)

* CPI for Urban Wage Earners and Clerical Workers
(CPI-W)

The CPI for All Urban Consumers, or CPI-U, whichBLS
began publishing in January 1978, represents the buying
habits of the residents of urban or metropolitan areasin the
United States. The CPI for Urban Wage Earnersand Cleri-
cal Workers, or CPI-W, the oldest of the series, covers a
subset of the urban population.! The prices used for pro-
ducing thesetwo seriesarethe same. The CPI-U and CPI-W

! Specifically, the all-urban popul ation consists of all urban house-
holdsin Metropolitan Statistical Areas (M SAs) and in urban places of
2,500 inhabitants or more. Nonfarm consumers living in rural areas
within MSAsareincluded, but theindex excludes rural nonmetropolitan
consumers and the military and the institutional population. The
urban wage earner and clerical worker population consists of con-
sumer units with clerical workers, sales workers, craftworkers, opera-
tives, service workers, or laborers. More than one-half of the con-
sumer unit’ sincome has to be earned from the above occupations, and
at least one of the members must be employed for 37 weeks or more
in an eligible occupation.
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differ only in the consumer spending weights used to com-
bine, or average together, basic indexes.?

The newest CPI series, the Chained CPI for All Urban
Consumers (or C-CPI-U), also representsthe urban popul a-
tionasawhole. BL Sbegan publishing thisseriesin August
2002 with databeginning in January 2000. Thepricesusedin
the C-CPI-U are the same as those used to produce the CPI -
U and CPI-W, but the C-CPI-U uses a different formula and
different weights to combine basic indexes. The formula
used in the C-CPI-U accounts for consumers' ability to
achieve the same standard of living from alternative sets of
consumer goods and services. Thisformularequires con-
sumer spending data that are not immediately available.
Consequently, the C-CPI-U, unlike the other two series, is
publishedfirst in preliminary form and i s subject to two sub-
sequent scheduled revisions. (See below for more details.)

CPI populations. A consumer priceindex measurestheprice
change experience of aparticular group called itstarget popu-
lation. The CPI uses two target populations for its main
series:

*  All Urban Consumers (the “U-population”)

*  Urban Wage Earners and Clerical Workers (the
“W-population™)

Both the CPI-U and the C-CPI-U target the U-popul ation.
The U-population, which was about 87 percent of the U.S.
population in the 1990 census, covers householdsin all ar-
eas of the United States except people living in rural non-
metropolitan areas, in farm households, on military installa-
tions, in religious communities, and in institutions such as
prisons and mental hospitals.

The W-population, thetarget of the CPI-W, isasubset of
the U-population. The W-population consistsof all U-popu-
lation households for whom 50 percent or more of house-
hold income comes from wages and clerical workers' earn-
ings. This group’s share of the population of the United
States hasdiminished over theyears. In 1990, the W-popula-
tion was about 32 percent of the total U.S. population. The
W-population excludes househol ds of professional and sala-
ried workers, part-time workers, the self-employed, and the
unemployed, along with householdswith no onein thelabor
force, such as those of retirees. The CPI began using the
current W-population effectivewith the CPI for January 1964,
when the population was expanded to include nonfamily
(single-person and unrelated-individual s) households.

2Until 1982, BLS maintained separate (but overlapping) samples
of outletsand specific itemsfor the W and U populations. Given little
variancein the movements between the CPI-U and CPI-W and facing
budget cuts, BL S dropped the separate samples for the W population.
The CPI-U converted to rental equivalence effective with theindexes
for January 1983; the CPI-W moved to rental equivalence 2 years
later. Since January 1985, the movements of all CPI-W basic indexes
have been identical to those of their CPI-U counterparts.

Indexesfor other populations. It ispossible, although dif-
ficult, to construct consumer priceindexesfor other subsets
of the U.S. population, such asthe elderly or the poor. BLS
has produced experimental indexesfor some of these groups.
See the discussion below for more details.

CPI Concepts and Scope

Concepts of the CPI

The CPI provides an estimate of the price change between
any two periods. The percent change between the CPIs for
two periods indicates the degree to which prices changed
between them. The CPI follows the prices of a sample of
itemsin various categories of consumer spending—such as
food, clothing, shelter, and medical services—that people
buy for day-to-day living. The monthly movement in the CPI
derives from weighted averages of the price changes of the
itemsinitssample. A sampleitem’ s price changeistheratio
of itspriceat thecurrent timetoitspriceinaprevioustime. A

sample item’s weight in this average is the share of total
consumer spending that it represents. The algebraic formu-

las used for this averaging are called index number formulas®.

A unifying framework for dealing with practical questions
that arise in construction of the CPI is provided by the con-
cept of the cost-of-living index (COLI). 4 Asit pertainsto the
CPI, the COLI for the current month is based on the answer
to the following question: “What isthe cost, at thismonth’s
market prices, of achieving the standard of living actually
attained in the base period?’ This cost is a hypothetical
expenditure—the lowest expenditure level necessary at this
month’ s pricesto achieve the base-period’ sliving standard.
The ratio of this hypothetical cost to the actual cost of the
base-period consumption basket in the base period is the
COLI. Unfortunately, because the cost of achieving aliving
standard cannot be observed directly, in operational termsa
COLI can only be approximated. Although the CPI cannot
be said to equal a cost-of-living index, the concept of the
COLI provides the CPI's measurement objective® and the
standard by which we define any biasin the CPIl. BLS long
has said that it operates within a cost-of-living framework in

3 For areview of index number formulas, their properties, and
their relationship to economic theory, see W. E. Diewert, “Index
Numbers,” in J. Eatwell, M. Malgate and P. Newman, eds., The New
Palgrave: A Dictionary of Economics, vol. 2 (London, TheMacMillan
Press, 1987), pp. 767-80.

4 For more information on the cost-of-living index concept, see
the technical references at the end of this chapter.

5 See“Updated Response To The Recommendations Of The Advi-
sory Commission To Study The Consumer Price Index,” prepared in
response to a letter from Jim Saxton, Chairman of the Joint Eco-
nomic Committee to Katharine Abraham, Commissioner of the Bu-
reau of Labor Statistics, dated January 28, 1997. Also published as
“Measurement issuesin the consumer priceindex,” Statistical Journal
of the United Nations ECE 15 (1998) 1-36 |SO Press. Available on
the Internet at http://stats.bls.gov/cpi/cpi0698a.htm.



producing the CPI.% That framework has guided, and will
continueto guide, operational decisionsabout the construc-
tion of the index.

Becausethe COLI isnot directly observable, the CPl em-
ploys index number formulas that offer approximations to
the measurement objective. The CPI-U and the CPI-W usea
Laspeyres formulato average the price changes across cat-
egories of items. It is sometimes said that the Laspeyres
formulaprovidesan “ upper bound” onthe COLI. The C-CPI-
U usesaTornqvist formulato average acrossthe categories.
This formula belongs to a class of formulas called superla-
tive because, under certain assumptions, they can provide
close approximationsto aCOL 1. Since 1999, the CPI program
has used the geometric mean formul ato average price change
withinmost item categories. Under certain assumptionsthat
are likely to be true within most categories, an index based
on the geometric mean formulawill be closer to aCOLI than
will aLaspeyresindex.

Scope of the CPI

The cost of maintaining a standard of living is affected by
phenomenathat go beyond the traditional domain of a con-
sumer price index—changesin the cost of consumer goods
and services. Thebroadest form of aCOLI, whichiscalled an
unconditional COLI, would reflect changesin nonpricefac-
torssuch as crimerates, weather conditions, and health sta-
tus. The objective of the CPI, by contrast, isto provide an
approximation to a conditional COLI that includes only the
pricesof market goodsand servicesor government-provided
goods for which explicit user charges are assessed. Free
goods, characteristics of the environment (such as air and
water quality), the value of leisure time, and items that gov-
ernments provide at no cost are not in scope, although they
undeniably can have a major impact on the cost of living as
broadly defined.

Excluded goods and services. The CPI coversthe consump-
tion sector of the U.S. economy. Consequently, it excludes
investment items, such as stocks, bonds, real estate, and
business expenses. Life insurance also is excluded for this
reason, although health, household, and vehicle insurance
arein scope. Employer-provided in-kind benefitsare viewed
as part of income. Purchases of houses, antiques, and col-
lectibles are viewed as investment expenditures and there-
foreexcluded. Gambling losses, fines, cash giftstoindividu-
als or charities, and child support and alimony payments
also are out of scope.

Changes in interest costs or interest rates are now ex-
cluded from the CPI scope, although some were in the CPI
for many years. Finally, for practical reasons, the CPI ex-
cludes illegal goods and services and the value of home-

© On the use of a cost-of-living index as a conceptual framework
for practical decisionmaking in putting together a price index, see
Robert Gillingham, “A Conceptual Framework for the Revised Con-
sumer Price Index,” Proceedings of the Business and Economic Sta-
tistics Section, American Statistical Association, 1974, pp. 46-52.

produced items other than owners’ equivalent rent.

Taxes. Both the CPI and the conditional COLI measure
changesin expenditures—including the effect of changesin
salestaxes and similar taxes that are part of thefinal price of
consumer products—needed to achieve the base-period stan-
dard of living. Neither the CPI nor the COLI, however, mea-
sures the change in before-tax income required to maintain
the base-period living standard. For this reason, neither the
COLI nor the CPI isaffected by changesinincome and other
direct taxes. For certain purposes, one might want to define
priceindexesthat include, rather than exclude, incometaxes.”
The CPI does include the effects of changes in sales taxes
and other indirect taxes. Asnoted above, however, theseare
included as part of the price of consumer products. No at-
tempt ismadeto reflect changesin the quantity or quality of
the government services paid for through taxes.

Government-provided and -subsidized items. The CPlI treats
as price changes any changes to the fees that the govern-
ment chargesfor items, such asadmission to anational park.
The CPI aso counts the price of subsidized items that are
available to the general public. For example, governments
may subsidize local transit operation. If the subsidy is cut
andthefareraised, the CPI will reflect thispriceincrease. On
the other hand, the CPI does not reflect changes to means-
tested (dependent on the reci pient’ sincome) subsidies, such
as Food Stamps or Section 8 housing allowances. Changes
in such subsidies are treated as changes to the recipient’s
income and, therefore, out of scope.

CPI Structure and Publication

Calculation of price indexes

Inthe CPI, the urban portion of the United Statesisdivided
into 38 geographic areas calledindex areas andtheset of all
goods and services purchased by consumersisdivided into
211 categories called item strata. This resultsin 8,018 (38 x
211) item-area combinations.

The CPI actually is calculated in two stages. The first
stage is the calculation of basic indexes, which show the
average price change of the items within each of the 8,018
CPI item-area combinations.® For example, the electricity in-

”One could develop aCOL| or aLaspeyresindex along theselines.
Such an index (sometimes called atax-and-price index) would provide
an answer to adifferent question (along thelines of “ At current prices
what is the least before-tax income needed to buy . . .”) from the one
that isrelevant to the CPI. It would be appropriate for different uses.
For a research measure of a consumption index inclusive of income
taxes and Social Security contributions, see Robert Gillingham and
John Greenlees, “ The Impact of Direct Taxes on the Cost of Living,”
Journal of Political Economy, August 1987, pp 775-796.

8 Thisis a slight simplification. In all but 6 of the 38 areas, the
prices of the items in many of the item strata are observed on a
bimonthly basis. Asaresult, in any given month, the number of item-
area combinations tracked is slightly below 6,000.



dex for the Boston CPI areaisabasicindex. Theweightsfor
thefirst stage comefrom the sampling framefor the category
in the area. At the second stage, aggregate indexes are
produced by averagingacross subsetsof the 8,018 CPI item/
area combinations. The aggregate indexes are the higher-
level indexes; for example, the All Itemsindex for Boston is
anaverageof all of thearea’ s211 basicindexes. Similarly, the
aggregate index for electricity is an average of the basic in-
dexes for electricity in each of the 38 index areas. The U.S.
City Average—All Items CPI is an average of al basic in-
dexes. The weights for the second stage are derived from
reported expenditures from the Consumer Expenditure (CE)
Survey.

CPI publication

Indexes. Each month’s index value displays the average
changein the prices of consumer goodsand servicessincea
base period, which currently is1982-84 for most indexes. For
example, the CPI-U for March 2002 was 178.8. Oneinterpreta
tion of thisisthat arepresentative set of consumer itemsthat
cost $100in 1982-84 would have cost $178.80in March 2002.

Percent change. Rather than emphasizing the level of the
index in comparison to the base period, the monthly CPI
release stresses the CPI’ s percent change from the previous
month and from the previous year. The most commonly re-
ported monthly percent changeisthe one-monthseasonally
adjusted change. Continuing the example, the March 2002
CPI was 178.8 and the February 2002 CPI was 177.8, so the
CPI increased 0.6 percent (not seasonally adjusted) from Feb-
ruary to March of 2002. The annual percent change in the
CPI from March 2001 to March 2002 was 1.5 percent.®

CPI areaanditemindexes. BL Spublishesalarge number of
additional CPI index series. Appendix 2 showsthemajor pub-
lication tables. For the U-population areas—the broadest
geographic coverage—detailed item indexes for most cat-
egories of consumer spending are published every month.
Also every month, BLS publishes All Items indexes, along
with a limited set of detailed indexes, for the three largest
metropolitan areas and for the major geographic areas. In
addition, detailed food, energy, and shelter indexes are pub-
lished monthly for all CPI publication areas. On ahbimonthly
or semiannually basis, All Items indexes for selected metro-
politan areas are published along with the limited set of de-
tailed indexes.

The primary reason for publishing CPI item area detail
indexesisto aidin analysisof movementsinthe national All
Items CPI. Decisions on which detailed indexes to publish
depend, in part, on thereliability of the estimates.l® CPl area

2 Annual CPI changes usually are reported on an unadjusted basis.

19 Steven Grandits, “ 1998 Consumer Price Index revision publica-
tion strategy,” Monthly Labor Review, December 1996, pp. 26-30,
available online at http://stats.bls.gov/opub/mlr/1996/12/
art4full.pdf.

indexesand CPI item detail indexes use only aportion of the
CPI sample; this makesthem subject to substantially greater
sampling error than the national CPI. For thisreason, BLS
strongly urgesusersto consider theU.S. All ItemsCPI for
usein escalator clauses.

CPI areaindexes. BLS calculates and publishes separate
areaindexesfor:

« Four geographic regions (Northeast, Midwest, South,
and West), sometimes called the census regions

e Three population-size classes (large metropolitan ar-
eas, small metropolitan areas,'! and nonmetropolitan urban
places)

» Selected region-size classes (regions cross-classified
by popul ation size—for example, large metropolitan areasin
the Northeast)

* Selected metropolitan areas

Comparing the CPI for an areatothe U.S. CPI or to the CPI
for another areagivesanindication of differencesamong the
areas’ ratesof pricechange. Inother words, such acompari-
sonindicateswhether—over atimeinterval—pricesof items
that consumers in one area tend to buy have risen more or
less rapidly than the prices of items that consumers in an-
other area tend to buy. It does not indicate whether the
averagelevel of pricesin an areaishigher or lower than the
averagelevel in another area

CPI item indexes. BLS classifies the CPl market basket of
consumer goods and servicesinto ahierarchy of categories.
Thetop levels of theitem category hierarchy consist of:

* The eight major groups

« Other groups

Expenditure classes

e |tem strata

For the U.S. CPI, BLS publishes al levels down to item
strata. BLS publishes less item detail for the CPI area in-
dexes.

Special aggregations. BLS also calculates and publishes
indexesfor special aggregations, such as energy items, that
cut across the above classification scheme. The series All
Items less Food and Energy sometimes is said to measure

" Prior to January 1998, the CPI published data for medium and
small metropolitan areas, which have been combined to form asingle
class.

2 The first release of C-CPI-U data took place on August 16,
2002. At that time, final datafor the 12 months of 2000, interim data
for the 12 months of 2001, and initial data for the first 7 months of
2002 were issued.



the “corerate of inflation.” Food and energy are two of the
most volatile components of the CPI. For this reason, many
analystsregard the measure of coreinflation as more useful
for their purposes.

The Chained CPI (C-CPI-U). The Chained CPI-U, BLS's
newest index series, uses asuperlativeindex formula, which
reflectsconsumers' behavior inresponseto changesinrela-
tive prices. Unfortunately, thisrequires current expenditure
data, and expenditure databecome availableonly after asig-
nificant lag. Consequently, C-CPI-U index values, unlikethe
values of the CPI-U and CPI-W, are not final when first pub-
lished. To mitigate the difficulties arising from this delay,
BLS issues two preliminary estimates of the C-CPI-U. The
“initial” values come out every month concurrent with the
CPI-U and CPI-W. Inthefollowing February, “interim” val-
uesreplacetheinitial valuesfor al 12 months of the previous
year. One year later, the interim values are replaced with the
find C-CPI-U.*?2 For example, in February 2005, concurrent
with the January 2005 release of the CPI-U, the CPI-W, and
theinitial C-CPI-U, BLSwill publishinterim C-CPI-U indexes
for the 12 months of 2004, and final C-CPI-U index valuesfor
2003.

Seasonally adjusted indexes and percent changes. Inaddi-
tiontotheoriginally computed indexesand percent changes,
which are caled unadjusted indexes and unadjusted per-
cent changes, BL S calculates and publishes seasonally ad-
justed series. The unadjusted numbersreflect the changein
price resulting from all causes, including normal seasonal
price movement due to regular changes—resulting, for ex-
ample, from weather, harvests, the school year, production
cycles, model changeovers, holidays, or sales—that recur
every year. For economic analysisand for other purposes, it
isuseful to remove the estimated seasonal effects from the
original indexes and percent changes. To produce the sea-
sonally adjusted indexes and percent changes, BLS uses
seasonal adjustment techniques that remove these effects.
BL S seasonally adjusts only those CPI seriesthat pass cer-
tain statistical criteria and for which there is an economic
rationale for observed seasonality. For example, while the
unadjusted CPI rose 0.6 percent from February to March
2002, the seasonally adjusted 1-month percent changeinthe
CPI during that time was 0.3 percent. Seasonally adjusted
indexes are subject to annual revision and therefore are not
recommended for use in escalation contracts. Seasonal ad-
justment is done only at the national level for the U.S. City
Average CPI-U and CPI-W. Presently, the C-CPI-U does not
have sufficient historical datato permit calculation of stable
seasonal factors.

Average prices. For somefood, beverage, and energy items,
the CPI samples contain enough observations of unique
items to make possible the computation and publication of
meaningful averageretail prices. A list of published average
pricesis shown in appendix 3.

Correction policy. The CPI, unlike many other statistical
series, does not rely on respondentsto transmit datato the
national office. CPI datacollectorscollect almost all CPI data,
so that routinerevisionsto account for late-arriving dataare
not necessary. Virtually all data are received in time for the
calculation of indexesfor the appropriate month. Inrare cases,
however, when we discover that we made an error collecting
or compiling information, we issue corrections to the CPI
seriesin accordance with BLS policy and CPI practices.

Correctionsto the CPI-U and CPI-W. Theseseriesarefinal
when issued. The CPI-U and CPI-W are commonly used in
escalation agreements and to adjust pensions and tax brack-
ets; consequently, revisions can be costly for the users of
theseindexes. For thisreason, thereisapresumptionin BLS
policy and practice against revisionsto the CPI that extend
back over lengthy periods. When a mistake is discovered,
CPI staff evaluatesthe error in the context of BLS guidelines
for issuing correctionsto previously published CPI data.

Correctionsto the C-CPI-U. Asnoted above, C-CPI-U in-
dexes are not final when first issued. They are routinely re-
vised, and are not final until the publication of datafor the
second January after initial publication. If the CPI-U and
CPI-W series are corrected, the C-CPI-U series will be cor-
rected as well. Corrected C-CPI-U indexes will be issued for
all series affected by the error, as far back as the previous 5
years.

How to interpret the CPI

Movements of the indexes from one month to another usu-
ally are expressed aspercent changesrather than changesin
index points. The level of the index (relative to its base pe-
riod) affectsindex point changes, but it does not affect per-
cent changes. The example below shows how to compute
percent changes:

Index point change

CH 1788
Less CPI for previous period 176.2
Equalsindex point change 26

Percent change

Index point difference 26
Divided by the previousindex 176.2
Equals 0.015
Results multiplied by 100.0 0.015x 100
Equals percent change 15

Percent changesfor periods other than 1 year usually are
expressed as annualized percentages. Annualized percent
changes indicate what the change would be if the CPI con-
tinued to change at the same rate each month over a 12-
month period. These are calculated using the standard for-
mulafor compound growth:



PC, =X/ 1X, )™ - 1]200

annual —

where:
IX istheindex in montht,
IX.,,,istheindex m months after montht, and

PC isthe annualized percent change.
annual

Uses of the CPI

The Consumer Price Index affects virtually all Americans
because of the many waysinwhichit isused. Itsmajor uses
are:

* Asan economic indicator. Asthe most widely used
measure of inflation, the CPl isamajor indicator of the effec-
tiveness of Government economic policy. The President, the
Congress, and the Federal Reserve Board usethe movement
of the CPI to help formulate and monitor the effect of fiscal
and monetary policies. Business executives, labor leaders,
and other private citizens also use the index as a guide in
making economic decisions.

* Asameans of adjusting income payments. The index
directly affectstheincome of almost 80 million people. Social
Security®® benefitsand military and Federal Civil Service pen-
sion payments are all indexed by the CPI. The Food Stamp
program uses the CPI for food at home, and changesin the
CPI affect the cost of school lunches for children. In the
private sector, many collective bargaining agreements tie
automatic wageincreasesto the CPIl. Someprivate firmsand
individuals use the index to keep rents, alimony, and child
support payments in line with changing prices.

* As a means of preventing inflation-induced tax
changes. The Federal income tax rules, and those of many
States as well, use the CPI to adjust tax brackets, the stan-
dard deduction, and other monetary values in the tax code.
This preventsinflation from automatically increasing taxes,
a phenomenon called bracket creep.

* Asadeflator of other economic series. Other statisti-
cal programs use the CPI or its components to adjust for
price changes and produce inflation-free versions of their
series. Examples of CPI-adjusted seriesinclude components
of the U.S. Department of Commerce National Income and
Product Accounts (such as Gross Domestic Product and
Personal Consumption Expenditures) and retail sales mea-
sures and the BL S hourly and weekly earnings series.

Limitations of the index

The CPI covers awide variety of items that all urban con-
sumers purchase, but—because most individuals concen-
trate spending on arelatively small fraction of the total num-

2 Specific information on the Social Security use of the CPI can be
found on the Social Security Administration Web site at http://
www.ssa.gov/OACT/COLA/COLA.sum.html.

ber of itemsavailablein the market—it will contain itemsthat
agiven individual does not purchase. The CPl must repre-
sent acomposite consumer, and it does not necessarily rep-
resent the price change experience of any one individual,
household, or family. Similarly, the CPI may not be appli-
cableto all questions about price movementsfor all popula-
tion groups.

As noted above, CPI indexes cannot be used to deter-
mine relative living costs. The CPIs for various geographic
areas of the United States do not indicate the differencesin
price level among them. The change in the CPI for an indi-
vidual areameasuresthe degreetowhich priceshavechanged
over timewithinthat particular area. It does not show whether
pricesor living costs are higher or lower in that arearelative
to another area or to the United States as awhole. Compar-
ing indexes between one area and another indicates which
area has experienced more rapid price change—not which
area has ahigher pricelevel or higher living costs.

Sampling and nonsampling error. The CPl isestimated from
a sample of consumer purchases; it is not a complete mea-
sure of price change. Consequently, the index results may
deviate slightly from those that would be obtained if al con-
sumer transactions were covered. This is called sampling
error. These estimating or sampling errorsare statistical limi-
tations of theindex.

A different kind of error in the CPI can occur when, for
example, a respondent provides BLS field representatives
with inaccurate or incompl eteinformation. Thisiscallednon-
sampling error. BLS attempts to minimize these errors by
obtaining prices by personal observationwherever possible,
and by correcting errors immediately upon discovery. The
field representatives, technicians, and commodity special-
istswho collect, process, and analyzethe dataaretrained to
watch for deviationsin reported prices that might be due to
errors.

A fuller discussion of the varieties and sources of pos-
sibleerrorintheindex ispresented in part |11 of this chapter,
“Precision of CPI Estimates.”

Experimental indexes

Population subgroups The CPI program aso calculates
and publishes some indexes on an experimental basis only.
For example, the program providesexperimental indexes sepa-
rately for demographic subgroups, such asthe elderly or the
poor. Comparing indexes for such subgroups does not indi-
catewhether the pricesthey pay are higher or lower thanthe
prices other groups pay; this comparison indicates only
whether pricesof their itemshaverisen faster or slower than
those for other groups. Indexes for subgroups of the popu-
lation are, in some ways, more difficult to construct than
indexesfor thewhole. In particular, making surethat samples
refer to only the part of the population may be difficult or
impractical. Moreover, making subgroupindexesas preciseas
the national CPI would requirethat the samplesizesbeaslarge.



The Experimental Consumer Price Index for Americans 62
Years of Age and Older (CPI-E). BLS periodically issues a
report on its experimental index for the elderly. Thisindex,
sometimes referred to as the CPI for the elderly or CPI-E, is
calculated monthly andisavailableonrequest. It shouldbe
emphasized that the CPI-E ismerely areweighting of the CPI
basic indexes using expenditure weights from households
headed by someone 62 years of age or older. Thereis no
attempt to recal cul ate the basic indexes themselves so that
they represent the retail outlets and consumption items of
older consumers.t4

The CPI for the poor. A 1996 BL Sresearch paper'® presented
price indexes for various definitions of the poor population.
There is no regular attempt to keep this series up-to-date.
Like the CPI-E, the indexes in the paper were estimated by
reweighting basic indexes, with no refashioning of those
basicindexesto correspond to the purchasing and consump-
tion patterns of the target populations.

CPI research series. Over the years, BLS has made many
improvementsto the CPI. When BL Schangesits methods, it
always announces them in advance and, if possible, esti-
mates the impact the change would have had in recent peri-
ods. BLS does not, however, revise previously published
CPI data to reflect the new methods. This practice means
that the movement of the CPI over time reflects not only
price change over time but also changes to CPI methods.
To assist users who wish to use the CPI over long periods,
BLS publishes the CPI-U Research Series Using Current
Methods (CPI-U-RS). It provides estimates, for the period
since 1977, of what the CPI would have been had the most
current methods been in effect. Each time there are new
methods introduced into the CPI, the CPI-U-RS is revised
from 1978 forward.1®

History of the Consumer Price Index,
1919 to 2003

The Consumer Price Index wasinitiated during World War [,
when rapid increases in prices, particularly in shipbuilding
centers, made such an index essential for calculating cost-
of-living adjustments in wages. To provide appropriate
weighting patterns for the index, so that it would reflect the
relativeimportance of goodsand services purchased by con-
sumers, studies of family expenditureswere conducted in 92
industrial centers in 1917-19. Periodic collection of prices
was started and, in 1919, BL S began publication of separate
indexesfor 32 cities. Regular publication of anational index,
the U.S. city average, began in 1921, and indexes were esti-
mated back to 1913.%7

¥ For more information, see Consumer Price Index Detailed Re-
port, February 2000, pp. 5-7.

> Thesia Garner, David Johnson, and Mary Kokoski, “ An Experi-
mental Consumer Price index for the Poor” Monthly Labor Review,
September 1996, pp 32-42.

6 Kenneth J. Stewart and Stephen B. Reed, “CPI Research Series

Using Current Methods, 1978-1998, Monthly Labor Review, June
1999, pp 29-38.

Since its inception, the CPI has been comprehensively
revised on six occasionsto implement updated samples and
weights, expanded coverage, and enhanced methodol ogies.
For example, the 1998 revision, the sixth magjor revision, intro-
duced more timely consumer spending weights; updated
geographic and housing samples; arevised item classifica-
tion structure; anew housing index estimation system; com-
puter-assisted data collection; and a new Telephone Point-
of-Purchase Survey. BLS also has made important
improvements to the CPI outside of the major revision pro-
cesses, an example being the introduction of the geometric
mean formula in January 1999. Table 1 below provides a
chronology of revisions and improvements to the CPI, and
appendix 1 displays historical changesin base period, popu-
lation coverage, and other index characteristics.

The improvements introduced over the years have re-
flected not only BL S’ sown experience and research, but also
the criticisms and investigations of outsiders. Notably, in
undertaking the 1940 comprehensive revision of the CPI,
BL S acted on recommendations made by an Advisory Com-
mittee appointed by the American Statistical Association.
Major studies were conducted during World War |1 by the
President’ s Committee onthe Cost of Living'® andin 1951 by
the House Committee on Education and Labor.°

The 1961 report of the Price Statistics Review Committee
(sometimes called the “ Stigler Committee”) provided impe-
tus for subsequent changes in many aspects of the CPI,
including the sampling of outletsand items, the treatment of
quality changesin consumer durables, and the role of cost-
of-living theory.?® Recent studiesinclude the 1996 report of
the Advisory Commission to Study the Consumer Price In-
dex (the“Baoskin Commission” ! and the 2002 reportAtWhat
Price? Conceptualizing and Measuring Cost-of-Living and
Price Indexes by a National Research Council panel of the
National Academy of Sciences. ? A continuing flow of ar-
ticles in professional journals and books also has contrib-
uted to the assessment of the CPI’ s quality and of the ways
inwhichit might beimproved. For alist of published papers,
see the technical references at the end of this chapter.

7 Collection of food prices back to 1890 had been initiated in
1903. During the course of the 1917-19 expenditure survey, retail
pricesfor other itemswere collected in 19 cities for December of each
year back to 1914 and in 13 other cities back to December 1917 only.
Retail prices of food and wholesale prices of other items were used to
estimate price change from 1914 back to 1913.

'8 Report of The President’ s Committee on the Cost of Living (Wash-
ington, Office of Economic Stabilization, 1945).

¥ Consumers’ Price Index, Report of a Special Subcommittee of
the Committee on Education and Labor, U.S. Congress, House of
Representatives, 82/1, Subcommittee Report No. 2 (Washington, U.S.
Government Printing Office, 1951).

2 Government Price Satistics, Hearing before the subcommittee
on Economic Statistics, U.S. Congress, Joint Economic Committee,
871. Part 1 (Washington, U.S. Government Printing Office, Jan. 24,
1961).

2 Committee on Finance, United States Senate, Final Report of
the Advisory Commission to Study the Consumer Price Index (The
Boskin Commission Report) (Washington, Government Printing Of -
fice, December 1996).

2 Charles Schultze and Christopher Mackie, eds. At What Price?:

Conceptualizing and Measuring Cost-of Living and Price Indexes
(Washington, National Academy Press, 2002).



Table 1. Chronology of changes in the Consumer Price Index

The Consumer Price Index to 1940

Publication of separate indexesfor 32 cities beganin 1919

Periodic collection of pricesin central cities

Weights developed from astudy that BL S conducted in 1917-19 of family expendituresin 92 industrial centers.
Weights reflected the rel ative importance of goods and services purchased by consumers.

Major groups:. Food, clothing, rent, fuels, housefurnishings, and miscellaneous.

Pricing limited to items presel ected to represent their categories.

Regular publication of a national index, the U.S. city average, beganin 1921.

Unweighted average of the city indexes

Estimated U.S. city average back to 1913, using food pricesonly.

The 1940 CPI revision: the first comprehensive revision

Welights based on 1934-36 study of consumer expenditures
Price collectioninthe 34 largest cities

Implementation of aweighted average of citiesfor the U.S. city average CPI

I mprovements made between the 1940 and 1953 revisions

During World War I1:
Discontinued the pricing of unavailable items, such as new cars and household appliances.
Increased the weight of other items, including automobile repair and public transportation.
In 1951:
Adjusted weightsin seven cities using 1947 and 1949 survey of consumer expenditures
Adjusted weights for the 1950 Census of Population
Adjusted rent index to remove “new unit bias” caused by rent control

Addition of new itemsto thelist of items covered, including frozen foods and televisions

The 1953 CPI revision: the second comprehensive revision

Weights from a 1950 expenditure survey conducted in central cities and attached urbanized areas
Target population: urban wage earner and clerical worker families

Addition of asample of medium and small cities

Updated list of items that the index covered; restaurant meals added to list

Addition of new sources of price data

Improved pricing and cal culation methods




Table 1. Chronology of changes in the Consumer Price Index—Continued

The 1964 CPI revision: the third comprehensive revision

Weights based on 1960-61 expenditure patternsin metropolitan areas
Addition of single-person households to target population: urban wage earner and clerical worker households
Extension of pricing to the suburbs of sampled metropolitan areas

Updated sample of cities, goods and services, and retail stores and service establishments

Improvements made between the 1964 and 1978 revisions

Quality adjustments for new vehicles at model changeover

Improved treatment of seasonal items

The 1978 CPI revision: the fourth comprehensive revision

Addition of anew Consumer Price Index: the CPI for All Urban Consumers, or the CPI-U
Renaming of the older CPI asthe CPI for Urban Wage Earners and Clerical Workers, or the CPI-W
Weights from a 1972-73 survey of consumer expenditures and the 1970 Census of Population
New, expanded 85-area sample

Increased minimum pricing frequency from quarterly to bimonthly

Monthly pricing in five largest areas

Use of probability sampling methods at all stages of CPI sampling

Field staff use of probability selection methods to select the CPl sample items within stores
Virtualy al consumer items eligible for pricing; list of eligibleitems eliminated

Introduction of checkliststhat define each category of spending

Development of estimates of the CPI’s sampling error and optimal sample allocation to minimize that error

Improvements made between the 1978 and 1987 revisions

Outlet and item sample rotation beginsin 1981, including:

Systematic replacement of outlets and their item samples between major revisions

New Point-of-Purchase Survey (POPS)

Selection of retail outlets with probability proportional to consumer spending in them

Elimination of reliance on outdated secondary-source sampling frames

Rotation of outlet and item samples every 5 years

Rotation of one-fifth of the CPI pricing areas each year

Introduction of rental equivalence concept in January 1983 for the CPI-U; January 1985 for the CPI-W
“How-of-services’ method that removes investment component from homeowner indexes

Discontinuation of the “asset-price approach,” which treated the purchase of ahome as a consumer good




Table 1. Chronology of changes in the Consumer Price Index—Continued

The 1987 CPI revision: the fifth comprehensive revision

Weights from the 1982-84 Consumer Expenditure Survey and the 1980 Census of Population
Updated samples of items, outlets, and areas

Redesign of the CPI Housing survey

Improvement to sampling, data collection, data processing, and statistical estimation methods
Initiation of more efficient sample design and sample allocation

Introduction of techniques to make CPI production and cal culation more efficient

I mprovements made between the 1987 and 1998 revisions

Improved housing estimator to account for the aging of the sample housing units
Improved the handling of new model of vehicles and other goods

New sample procedures to prevent overweighting itemswhose prices are likely to rise
Improved seasonal adjustment methods

Initiation of asingle hospital servicesitem stratum with a treatment-oriented item definition

Discontinuation of pricing of the inputsto the index for hospital services

The 1998 CPI revision: the sixth comprehensive revision

Weights from the 1993-95 Consumer Expenditure Survey and the 1990 Census of Population
Updated geographic and housing samples

Extensively revised item classification system

New housing index estimation system

Computer-assisted data collection

Telephone Point-of -Purchase Survey (TPOPS)

Rotation of outlet and item samples by item category and geographic area, rather than by area alone

Improvements since the 1998 Revision

Initiation of anew housing survey in January 1999, based on the 1990 census
Estimates of price change for owners’ equivalent rent directly from rents
Use of geometric mean formulafor most basic indexes, beginning in January 1999
Mitigation of “lower-level substitution bias”
Reflects shiftsin consumer spending within item categories as relative prices change
Publication of the CPI-U Research Series
Backcastings of al CPI method changesto 1978

Revision in cases of methodology change
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Table 1. Chronology of changes in the Consumer Price Index—Continued

Improvements since the 1998 Revision—Continued

Extended use of hedonic regression to estimate the value of items changing in quality

Directed replacement of sample itemsin the personal computer and other categoriesto keep samples current
Four-year outlet rotation replaces the five-year scheme

Within-outlet item rotation for prescription drugs and other item categories

Biennia weight updates starting in January 2002 to improve timeliness of weights:

Weight updates separated from major revisionsto keep weights as current as possible

Weights used in 2002-2003 based on the 1999-2000 Consumer Expenditure Survey

Weights used in 2004-2005 based on the 2001-2002 Consumer Expenditure Survey

Increase sampl e size of Expenditure Survey, so that CPl weights can be based on just 2 years of data
Future weight updates every 2 years, in January of even numbered years, using
expenditure data from expenditure surveys 2 and 3 years previous

Chained Consumer Price Index for All Urban Consumers(C-CPI-U):

Added as a new, supplemental index in August 2002

Uses more advanced “superlative” index formula (the Torngvist formula)

Corrects “upper-level substitution bias”

Computer-assisted data collection for the Commodities and Services Survey phased in from late 2002
through 2003.

Expanded collection of price datato all business days of the month

Before 2004, prices were collected the first 18 business days of the month (first 15 business days for

November and December).

11




Part 11. Construction of the Consumer Price |ndex

Sampling: Areas, Items, and Outlets

The smallest geographic areas in which pricing is done for
the CPI are called primary sampling units (PSUs). Salesout-
lets are chosen where peopl e living within these areas shop
and live. The selected nonshelter outlets are matched to a
sampleof itemsthat these consumersbuy. Appendix 5shows
thenames of the 87 PSUs sel ected for the 1998 Revision CPI-
U and the counties contained therein. Of these PSUs, 36
werenot inthe previous PSU sample. Pricesfromthesewere
introduced into CPI index cal culation with the rel ease of the
January 1998 index. Appendix 5 al so givesthe percentage of
the CPI-U population represented by each PSU (as of 1990),
and whether items priced bimonthly (seebelow) arepricedin
odd or even numbered months, or both.

Area sample®

For the purpose of selecting the 1998 CPI PSU sample, the
entire United States was first divided into PSUs. First, BLS
used the U.S. Office of Management and Budget's (OMB’s)
definition of Metropolitan Areas(MAs)?4to dividethe coun-
try into metropolitan and nonmetropolitan areas. The PSUs
withinthe metropolitan areaare, with five exceptionsalways
OMB-defined MAs?  In the nonmetropolitan areas, BLS
defined the PSU boundaries. In general, aPSU isdelineated
by county borders (with some exceptions, in New England)
and can comprise several counties.

Each PSU was first classified by itssize. All PSUs with
populations larger than 1.5 million were declared to be self-
representing and given the sizetype of A 2. Theremaining

# A more detailed description of the 1998 Revision area sample
selectionis contained in Janet Williams, Eugene F. Brown, and Gary R.
Zion, “The Challenge of Redesigning the Consumer Price Index
Sample,” Proceedings of the Survey Research Methods Section, Ameri-
can Statistical Association (vol. 1), 1993, pp. 200-205; and Janet L.
Williams, “The redesign of the CPI geographic sample,” Monthly
Labor Review, December 1996, pp 10-17. Available on the Internet
at http://www.bls.gov/opub/mlr/1996/12/art2full.pdf.

* MAs are Metropolitan Statistical Areas (MSAs), Primary Met-
ropolitan Statistical Areas (PMSAS), or Consolidated Metropolitan
Statistical Areas (CMSAs). For more information, see the Statistical
Policy Office of the U.S. Office of Management and Budget, Attach-
mentsto OMB Bulletin No. 93-05, Metropolitan Areas 1992, Lists|-
V.

% Thefive PSU exceptions are the Los Angeles Suburbs PSU, the
three PSUs that together form the New Y ork—Northern New Jersey -
Long Island CMSA, and the Washington, DC PSU.

% Anchorage and Honolulu are A PSUs with smaller populations.

2 When planning began for the 1998 Revision of the CPI, one
potential change envisioned was the publication of a Consumer Price
Index for the total U.S. population (called the CPI-T). To accommo-
date this expanded CPI, alarger number of PSUs was sel ected to cover
the population living in rural areas outside the metropolitan area.
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non-self-representing PSUs, metropolitan and nonmetro-
politan, are called B and C PSUs, respectively.? (To avoid
confusion, it is important to recognize the distinction be-
tween the naming conventions for PSUs and those for CPI
size-classindexes. Ingeneral, pricescollected in B PSUsare
used to compute the B/C CPI indexes, and pricesin C PSUs
are used in the computation of the D CPI indexes. The
exceptions are the Anchorage and Honolulu metropolitan
areas, which are A PSUs but included in the B/C size class
indexes.)

The second classification variable for PSUs is census
region. The next phase of the area selection was to stratify
(group) PSUsin each region-size class,—for example, South
B—into strata(groups) of similar PSUsbased ontheir scores
on several factors (called stratifying variables). Each A PSU
isin a stratum by itself; thus the name self-representing.
Selection of the stratifying variables was based on linear
regression modeling of price change (sequentially finding
sums of a constant and a constant times each of a subset of
1990 census and geographic PSU variablesthat best explain
CPI pricechangeover different periods). Thevariables(called
geographic variables) used in all stratifications except that
for the South B PSUs were percent urban, the normalized
latitude and longitude of the PSU’ s geographic center, and
normalized longitude squared. In the stratification of the
South B PSUs, percent urban and variables used in the 1987
Revision, namely, mean interest and dividend income per
consumer unit (CU); mean CU wage and salary income; per-
cent housing units (HUs) heated by electricity; percent HUs
heated by fuel oil; percent owner-occupied HUS; percent
black CUs; and percent CUswith retired person, were used.
The program employed to do the stratifications was amodi-
fied version of the Friedman-Rubin clustering algorithm,
which puts PSUs in the same strata based on their similari-
tieson the stratification variabl es, while keeping the popula-
tion sizes of the strata approximately equal.

A program was used to select one PSU per stratum so that
the selected PSUs are well-distributed over the States and
there are many 1988 sample PSUs among the newly selected
ones.?8 Prices from the 36 newly selected non-1988 sample
PSUs were introduced into CPI index calculations in 1998.

%|ncaseaCPI-T was judged too costly, a selection was made from
nonmetropolitan PSUs that would have their urban parts included in
the CPI-U. Candidate PSUs had to contain some urban population.
From these candidates, a probability (proportional to the urban popu-
lation of their strata) sample for the CPI-U was selected in each
region except the Northeast. Long after the selection of the PSUs, a
decision was made not to publish aCPI-T because of itsincreased cost.
At that time, 18 of the previously selected PSUs were dropped from
the CPI sample and designated as ‘Consumer Expenditure Survey
only” PSUs. (See chapter 16.)



Beginning in 1998, indexes have been published monthly
for the New York, Los Angeles and Chicago CMSAs. The
Washington-Baltimore CM SA, along with the next 10 largest
A PSUs (not including those contained in the af orementioned
CMSAS) containing between 1.27 and 2.89 percent of the
CPI-U population, are published bimonthly. In January and
July, semiannual indexesare published for thesmallest 12 A
PSUs. Indexesalso are published for the U.S. total aswell as
for region and size class totals, with the exception of the D
indexesinthe Northeast and West. Beginning in 2002, semi-
annual indexes have been published for Phoenix.

Replicates, which are used in variance calculation, are
assigned to each A PSU based on population, with each A
PSU having either two or four replicates. B and C PSUs are
pairedin each region, with each pair containing aPSU onthe
even and odd monthly pricing cycles, except for single PSU
pairsintheregion-size classesin which the number of PSUs
is not a multiple of four. Publication of a region-size class
requiresat least four PSUs (two replicates). The actual allo-
cation of replicates is provided in the next section, along
with the all ocation of replicate panels?®

Iltem and Outlet Samples
Commodities and services other than shelter

Item structure and sampling. The CPI item structure has
four levelsof classification. The 8 major groups are made up
of 70 expenditure classes (ECs), which in turn are divided
into 211 item strata. Major groups and expenditure classes
donot figuredirectly in CPl sample sel ection, though expen-
diture classes are used in smoothing item stratum expendi-
ture estimates during composite estimation. Within eachitem
stratum, one or more substrata, called entry level items (EL1s),
are defined. There are atotal of 305 ELIs, which are the ulti-
mate sampling units for items as selected by the BLS na-
tional office. They represent thelevel of item definition from
which data collectors begin item sampling within each sample
outlet. (Seeappendix 6 for acompletelist of consumer expen-
diture classes, item strata, and ELIs.)

To enable the CPI to reflect changes in the marketplace,
new item and outlet samples are selected each year, on a
rotating basis, for approximately 25 percent of theitem strata
ineach PSU. Each year, four regional item-universesaretabu-
lated from the 2 most recent years of Consumer Expenditure
Survey data. Independent samples of EL Isare selected from
the corresponding regional item universe for each item stra-
tum-PSU-replicate scheduled for rotation that year. Within
each sample PSU-replicate, each item sample is based on a
systematic probability proportional to size (pps) sampling
procedure, in which each ELI has a probability of selection
proportional to the CPI-U population expenditures for the

# For the A PSUs, the number of replicate panelsisthe sameasthe
number of replicates. Each non-self-representing PSU is allocated
one replicate panel.
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region for the ELI within its stratum.

Item and outlet sample design. The CPI uses two separate
sample designs, one for rent and owners’ equivalent rent,
and onefor all other commoditiesand services. The method-
ology used to determine the commodities and servicesitem
and outlet sample design is presented herein brief. The de-
sign for the rent and owners' equivalent rent indexesis de-
scribed later.

The primary objective of the Commodities and Services
(C&S) sample design is to determine an allocation of indi-
vidual item and outlet selections, by item stratum and by
PSU, replicate, and POPS category (see below), that will mini-
mize the sampling variance of price change measured by the
all-cities C& S CPI, subject to certain budgetary and sample
share constraints. Models are used to project the sampling
variance and data collection costs in terms of the decision
variables for the sample design. For these models, all com-
modities and servicesitem strata are grouped into 13 major
groups:

1 Food at home — nonmeat staples

2. Food at home — meat, poultry, fish

3. Food at home — fruits and vegetables

4, Other food at home, plus beverages (al coholic and
nonalcoholic)

5. Food away from home

6. Fuels and utilities

7. Household services and furnishings

8. Apparel and upkeep

9.  Transportation less motor fuel

10. Motor fuel

11. Medica care

12.  Education and communication

13.  Entertainment and other commoditiesand services

In brief, the C& S sample allocation methodology is as
follows: First, avariance function that projects the variance
of price change as afunction of the above variablesfor the
commodity and service componentsis modeled. Second, a
cost functionthat predictsthetotal annual cost of the com-
modities and services components of the CPI isformulated.
Third, valuesfor all coefficientsof thetwo functions, includ-
ing estimates of outlet sample overlap, are estimated. Fourth,
nonlinear programming technigues are used to determine
approximately optimal sizes for the item and outlet samples
needed to minimize the CPI variance under varying assump-
tions of annual price change subject to cost constraints.

The variance and cost functions for the CPI are modeled
for 15 PSU groups:

PSU Group Name
New Y ork City

New Y ork City suburbs
LosAngeles City

Los Angeles suburbs
Chicago

ghrowpNE



6. Philadelphiaand San Francisco

7. Detroit and Boston

8. Other large self-representing PSUs

9.  Small self-representing PSUs
10. Medium-sized PSUs, Census Region 1
11. Medium-sized PSUs, Census Region 2
12. Medium-sized PSUs, Census Region 3
13. Medium-sized PSUs, Census Region 4
14. Small PSUs, Census Regions 1-4
15.  Anchorage and Honolulu

A detailed discussion of the sample all ocation methodol-

ogy is provided in appendix 7. The allocation is resolved
with each C&S sample rotation, which occurs twice each
year, and allocations change as sampl e frames are refreshed
and rotated. For ongoing pricing, predicted outlet visits
total 26,400 each month, with prices collected for 85,000
items.
Outlet and price surveys. BLS field representatives collect
prices monthly for food at home, energy, and selected other
commodity and serviceitem stratainall PSUs. Itemsthat are
priced monthly typically are those with more volatile and
variable price movement. The list of commodities and ser-
vices priced monthly in all PSUs is given in table 2 below.
Prices aso are collected monthly for all commaodity and ser-
vice item strata in the three largest publication areas (New
York, Los Angeles, and Chicago). Prices are collected bi-
monthly for the C& S item strata not cited in table 2 in the
remaining PSUs, which are assigned to either even- or odd-
numbered months for pricing.

Table 2. CPI items priced monthly everywhere

All food at home items

Housing at school, excluding board

Other lodging away from home, including hotels and
motels

Tenants' and household insurance

Fud oil

Other household fuels

Electricity

Utility (piped) gas service

Used cars and trucks (secondary source)

Gasoline (all types)

Other motor fuels

Tires

V ehicle accessories other than tires

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

Parking and tolls

Newspapers and magazines

Recreational books

Postage

Delivery services

Land-line telephone services, local charges
Land-line telephone services, long-distance charges
Wireless tel ephone services
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Cigarettes
Tobacco products other than cigarettes

Telephone Point-of-Purchase Survey (TPOPS). The U.S.
Census Bureau conducts the Telephone Point-of-Purchase
Survey for BLS. The survey furnishes data on retail outlets
from which metropolitan and urban nonmetropolitan house-
holds purchased defined groups of commaodities and ser-
vicesto be priced in the CPI. Commaoditiesand servicesare
grouped into sampling categories, called POPS categories,
based on entry level items (ELIs) asdefined in the CPI clas-
sification structure. Some POPS categories consist of only
oneELI, while othersconsist of multiple ELIs. ELIsarecom-
bined into asingle POPS category when the commaodities or
services generally are sold in the same outlets. Currently,
there are 214 POPS categories.

TPOPS utilizes-random-digit dialing technol ogy to select
households for participating in the survey. Within each
PSU, banks of phone numbers containing at | east someresi-
dential phone numbers areidentified. Among these identi-
fied banks, phone numbers are then randomly dialed. Some
of the dialed phone numbers such as non-working, ring-no-
answer, cellular, business, and FAX machinetel ephone num-
berswill beineligible for TPOPS interviewing. Some phone
numbers will belong to ineligible households, such as mili-
tary households. Eligible respondents include all civilian,
noninstitutional persons residing in regular residences,
boarding houses, student or worker housing, mobile home
parks, and permanent-type living quartersin hotels and mo-
tels, as well as staff residing in institutions. Not all of the
eligible phone numbers will be productive, however, as re-
spondent refusals are unavoidable. Roughly 25 percent of
the phone numbersthat are called for thefirst timeresultina
productive TPOPS interview.

BL S specifiesatarget number of completed TPOPSinter-
views for each PSU. In the small and medium-sized PSUs,
that target number is 110 completed interviews. For most of
the self-representing PSUSs, the target number of completed
interviews range from 200 to 400. In New York City and
Chicago, the target number of completed interviews is 460.
In Los Angeles, the specified goal is500.

Upon first contact and after determining the eligibility
and willingness of the household, a Census Bureau inter-
viewer asks a variety of administrative and demographic
questions. Additionally, the respondent will be asked how
many people are part of that particular consumer unit (CU).
A consumer unit consists of all membersof aparticular hous-
ing unit or other type of living quarterswho are 1) related by
blood, marriage, adoption, or some other legal arrangement,
such asfoster children, or 2) unrelated but financially depen-
dent upon each other for major living expenses, those for
housing or food. Demographic and socioeconomicinforma-
tionalsoiselicited. ThisallowsBL Stomonitor how well the
selected CUs represent the overall population as well asto
analyze the shopping patterns of various segments of the
population.



Any givenresponsive consumer unit will be called oncea
quarter for four successive quarters. Each time, the inter-
viewer will administer the survey to the original respondent,
if possible. During each interview, the respondent is asked
whether the CU had expenditures for a set of POPS catego-
ries over a duration of time called a recall period. Recall
periods are POPS category-specific and vary from 1 week to
5years. The recall period for a specific POPS category is
defined to produce asufficient, but not excessive, number of
outlets for sampling purposes. For instance, because CUs
tend to purchase gasoline frequently, a one-week recall pe-
riod isused. In contrast, people tend to purchase cars and
funeral servicesinfrequently; therefore afive-year recall pe-
riodisassigned. If the respondent reports expendituresfor
a particular POPS category, the interviewer prompts the re-
spondent for the outlet name, |ocation, and amount spent.
At the end of each quarter of interviewing, the Census Bu-
reau sendsthe TPOPS outl et frame datato BL Sfor process-
ing. BLS processes TPOPS datatwo quartersat atime. The
primary objectiveof BLS TPOPSdataprocessing isto select
asample of outlets at which specific, selected itemswill ulti-
mately be priced for inclusion in the CPI. The expenditure
amountsreportedin TPOPS are used asoutlet sel ection prob-
abilities.

TPOPSemploysaquarterly rotating panel sampledesign.
On aquarterly basis, every PSU isassigned 1 of 16 TPOPS
questionnaires. Each questionnaire consists of up to 16
POPS categories. Inaparticular quarter and for a particular
PSU, the selected TPOPS respondents are asked about ex-
pendituresmadefor someor al of the POPS categorieswithin
the assigned questionnaire. During each subsequent quar-
ter of TPOPS interviewing, the given PSU will be adminis-
tered adifferent questionnaire, until each of the 16 question-
naires has been administered. It takes 4 years of quarterly
interviewing to rotate through all 16 questionnaires. After
the 4 years, the cycle for the PSU starts over again. Inthis
manner, all TPOPS samplesarerefreshed onceevery 4 years.
Thispracticeisrepeated for each PSU. Thequarterly pattern
of assigned POPS categories varies from PSU to PSU in a
strategic fashion to assure that every POPS group is as-
signed to at least afew PSUs each quarter.

Outlet sampling procedures. Therotation design for TPOPS
provides for the rotation for approximately one-quarter of
theitemsin each sample PSU during the course of each year.
With each rotation, item samples and outlet samples are se-
lected for theitems and corresponding POPS categoriesthat
are designated for sample rotation.

In self-representing PSUs, sample households for each
TPOPS rotation are divided into two or more independent
groups. This process definestwo or more frames of outlets
per category-PSU for outlet selection. The principal purpose
of constructing these independent groups, or replicate pan-
els, isfor variance estimation. A single subset of indepen-
dently selected ELIsand outlets for all item stratawithin a
PSU iscalled areplicate. The number of replicates per PSU
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group and the number of PSUsin each PSU group are given
below.

Number Number of
of replicate
PSU group PSUs panels
1. New York City 1 4
2. New York City suburbs 2 4
3. Los Angeles City 1 4
4. Los Angeles suburbs 1 2
5.  Chicago 1 4
6. Philadelphia and San Francisco 2 4 (2 each)
7.  Detroit and Boston 2 4 (2 each)
8.  Other large self-representing
PSUs 7 14 (2 each)
9.  Small self-representing PSUs 12 24 (2 each)
10. Medium-sized PSUs,
Census Region 1 8 8
11. Medium-sized PSUs,
Census Region 2 10 10
12.  Medium-sized PSUs,
Census Region 3 22 22
13. Medium-sized PSUs,
Census Region 4 6 6
14. Small PSUs, Census
Regions 1-4 10 10
15. Anchorage and Honolulu 2 4 (2 each)

Reported expendituresfor each outlet within theframefor
each POPS category and PSU-replicate are edited prior to
sample selection. Sometimes, a purchase is reported for an
outlet but the amount of expenditures is not reported; to
ensure achance of selectionfor the outlet in those cases, the
mean expenditure for outlets for the POPS category-PSU
replicate is assigned to the outlet. Large expenditure totals
for an outlet are edited, in some cases, to be no greater than
25 percent of the total expenditure reported for the POPS
category-PSU-replicate. In cases in which there are more
than 20 outlets reported for a POPS category-PSU-replicate,
thelargest reported expendituresaretrimmed to be no greater
than 10 percent of thetotal reported for that POPS category-
PSU-replicate.

Outlet samples are sel ected independently for each PSU,
replicate, and POPS category using asystematic probability
proportional to size (pps) sampling procedure. Each outletin
a frame has a probability of selection proportional to the
total expenditures reported for the outlet in the POPS cat-
egory in the TPOPS survey. In each PSU-replicate, all ELIs
selected in the item sampling process are assigned for pric-
ing to each sample outlet selected from the frame for the
POPS categories corresponding to the sampled ELIs. When
multiple selections of asample outlet occur, acommensurate
increase is made in the number of quotes priced for the out-
let.

Outlet sampling procedures for commodities and services
not included in the TPOPS. Some commodity and service
items are excluded from the TPOPS, either because existing
sampling frames are adequate or becauseit became apparent
that the TPOPSwould not yield an adequate sampling frame.
(See appendix 9.) For each of these items (non-POPS), BLS
either constructs the sampling frame or acquiresit from an-



other source. Each non-POPS item has its own sample de-
sign. The frames consist of all outlets providing the com-
modity or servicein each sample area. A measure of sizeis
associated with each outlet on the sampling frame. Ideally,
this measure of size isthe amount of revenue generated by
the outlet fromtheitem for the CPI-U populationinthesample
area. Whenever revenueisnot available, an alternative mea-
sure of size, such as employment, number of customers, or
salesvolume, is substituted. All samples are selected using
systematic sampling techniqueswith probability proportional
to the measure of size.

The source of the sampling frame, the definition of the
sampling unit, the measure of size employed, thefinal pricing
unit, and the number of designated outlets and quotes for
each non-POPS item are presented in appendix 9.

Merging item and outlet samples. Item and outlet samples,
which are selected independently, must be merged before
datacollection. A concordance that maps EL1sto POPS cat-
egories allows each sampled ELI to be assigned for price
collection to the outlet sample selected for the POPS cat-
egory that containsit. The number of price quotesfor an ELI
in each outlet thus equals the number of times the ELI was
selected for pricinginthe PSU-replicate during theitem sam-
pling process. Theitem-outlet sample merge determinesthe
number of price quotesassigned for collectionin each sample
outlet. In the outlet sampling process, outlets with large ex-
penditure reports may be selected more than once from the
frame for a given POPS category. An outlet also may be se-
lected from the frame for more than one POPS category. If an
outlet is selected multiple times for a given POPS category,
the same multiple of price quotesis assigned for collection
for each sample ELI matching the category. If an outlet is
selected for more than one POPS category, price quotes are
assignedfor collectionfor all ELIsselectedineach category.

Selection procedureswithin outlets. A BL Sfieldrepresenta:
tivevisits each selected outlet. For each EL | assigned to the
outlet for price collection, the field representative uses a
multistage probability selection technique to select a spe-

cific item from among all the items the outlet sells that fall

withinthe ELI definition. Thefield representativefirst identi-

fiesall of theitemsincluded inthe EL | definition and offered

for sale by the outlet. When thereis alarge number of items

inthe ELI, the representative groups them by common char-

acteristics, such as brand, style, size, or type of packaging.

With the assistance of the respondent for the outlet, thefield

representative assigns probabilities of selection to each

group.

Theprobabilitiesof selection areproportional tothe sales
of theitemsincluded in each group. Thefield representative
may use any of four alternative procedures for determining
the proportion of sales. In order of preference, they are:

a. Obtaining the proportionsdirectly from arespondent;

b. Ranking the groups by importance of sales as indi-
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cated by the respondent, and then obtaining the propor-
tions directly or using preassigned proportions;

c. Using shelf space to estimate the proportions, where
applicable; and

d. Using equal probability.

After assigning probabilities of selection, thefield repre-
sentative uses a random-number table to select one group.
Thefield representative then identifies all itemsincluded in
the selected group, forms groups of those items based on
thein-common characteristics, assigns probabilitiesto each
group, and uses a random number table to select one. The
field representative repeatsthis processthrough successive
stages until reaching auniqueitem. Thefield representative
describesthe selected uniqueitem on achecklist for the ELI.
Checklists contain the descriptive characteristics necessary
to identify theitem among al items defined within the ELI.

These selection procedures ensurethat thereisan objec-
tive and efficient probability sampling of CPI items other
than shelter. They also allow broad definitions of ELIs, so
that the same tight specification need not be priced every-
where. Thewidevariety of specificitemsgreatly reducesthe
within-item component of variance, reduces the correlation
of price movement between areas, and allows a substantial
reductioninthe number of quotesrequiredto achieveagiven
variance. Another important benefit from thebroader ELIsis
a significantly higher likelihood of finding a priceable item
within the definition of the ELI in the sample outlet.

This selection process is completed during the visit to
the outlet to obtain the price for the selected item. Subse-
quently, personal visits or telephone calls are made, either
monthly or bimonthly, to ascertain that the item is still sold
and to obtain its current price.

Computer-assisted data coll ection for commoditiesand ser-
vices: A new computer-assisted datacollection (CADC) sys-
tem was used in the C& S survey beginning in September
2002. The data collection instrument is composed of two
main modules. The interactive electronic checklists of item
specifications allow the data collector to identify the same
item upon returning to an outlet, to substitute asimilar item,
or to initiate a new item for pricing. Each ELI is subdivided
into clusters, with each cluster having its own set of specifi-
cations. Checklists contain descriptive information about
items, including features of the items themselves and com-
ponents of the item that might affect the price. A checklist
can be a straightforward list of specifications, or it can be
fairly complex, with hierarchical dependenciesamong speci-
fications and complicated computational formulas. Thein-
teractive electronic checklist enforces rules regarding pat-
terns of specifications that may be necessary to identify an
item, and preventsinconsistencies.

The other module of the C& S CADC collection instru-
ment comprises some screens that make up the pricing form
and various functions pertaining to the task of data collec-
tion. For instance, some screens enablethe economic assis-



tant (EA) to organize hisor her work at thelevel of the outlet
or the quote, while some allow review of collected data or
information about the outlet and respondent. An EA selects
an action, such as substituting a new item for one that is
unavailable; only optionsthat are appropriatefor that action
are offered in the collection instrument. The pricing screens
allow the EA to enter the price of theitem aswell asrelevant
information about it, such asquantity, size, unit of size, sales
tax, and seasonality; the EA also can see the previous price
and other datarelevant to the quote.

Electronic datacollectionimprovesdataquality in part by
activating important rules at the moment the data are being
collected. For instance, a suspiciously large price change
can be noted immediately, rather than after data have been
sent to Washington and examined by commaodity analysts.
The collection instrument containsmorethan 100 edits, which
either warn the EA s about some important aspect of aquote
or prevent them from entering invalid information.

CPI datacollectionisscheduled intermsof businessdays
(i.e., weekdaysexcluding holidays). Before 2004, data collec-
tion covered three pricing periods, each comprising six busi-
ness days in most months and five days in November and
December. Consequently, the last scheduled data collection
was usually the 18th business day of the month. Beginning
with datafor January 2004, the three pricing periodsare now
of variable length and end on the last business day of the
month.

Shelter

The CPI housing unit sample is the source of the data on
residential rents used to calculate changes in rents for the
rent of primary residence (Rent) index. The housing survey
also usesthese rent datain cal culating changesin therental
value of owned homes for the owners’ equivalent rent of
primary residence (REQ) index. These two shelter indexes
account for over 28 percent of the total CPl weight as of
December 2003.

Stratification. Research indicatesthat |ocation (geography)
is the most important variable in determining rent change;
that is, it accountsfor most of thevariance. Once geography
istaken into account, only rent level issignificant in predict-
ing rent change.

Geographic software all owed stratification by geography
for the 1999 housing sample. The geographic stratification
accomplished five goals:

1. It helpedto ensure samplecoveragefor the magjor char-
acteristics (geography and rent level) that are correl ated with
rent change.

2. Thegeographic nature of the strata and the neighbor-
hoodswithin the strataisfelt to be the best way to correlate
renter-occupied units with owner-occupied units. Thiscor-
relation of renter-occupied units in the neighborhood with
the owner-occupied units in the same neighborhood is the
basis for measuring the REQ index.
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3. Housing units constructed after 1990 can be located
and assigned to the existing geographic strata. (See New
construction augmentation below.)

4. Meeting goals 1 through 3 should lead to areduction
in the sampling variance of the Rent and REQ indexes.

5. It set up a stratification structure that will allow the
rotation of housing samples on arolling basis, thereby dis-
tributing the introduction of future Census samplesover an
extended period.

The 1999 Housing Sample is a stratified cluster sample,
which represents housing units built before 1990. Housing
unitsbuilt after 1989 are handl ed through the New Construc-
tion survey. (See New Construction Augmentation below.)
Using data from the 1990 Census of Population and Hous-
ing, the BL S Price Statistical Methods Division (PSMD) di-
vided the Primary Sampling Units (PSUs) into geographic
neighborhoods (segments). The segments are small con-
tiguous groups of Census blocks (sectors). The segments
contain at least 50 housing unitsin the larger PSUs and at
least 30 housing unitsin the smaller PSUs. These segments
are stratified by geographic location within the PSU. Six
geographic strata were formed in each PSU. Once geogra-
phy is taken into account, only rent level was found to be
significant in predicting rent change, so the stratification
boundaries were determined using information about popu-
lation and median rent level.

Initially, thesmallest box containing onethird of the hous-
ing expenditurewas found. The box wasthen split into two
strata. Whether the split is by latitude or longitude was
determined by rent level. The split, which maximizes the
difference in median rent level, determined strata one and
two. Then thefour non-central stratawere determined itera-
tively in asimilar fashion. The non-central part of the PSU
was split into two parts, either by latitude or longitude, in a
way that maximized the median differenceinrent level. Once
thefirst splitisdetermined, within each half, therewasasplit
perpendicular to the first split. This determined the four
non-central strata. Therefore, rent level, aswell as housing
expenditure was used to determine the geographic strata
boundaries. The resulting strata, however, are purely geo-
graphic divisions of the PSU. In summary, two of the strata
correspond roughly to the most densely populated part of
the PSU and the other four stratacorrespond to surrounding
suburban areas?® The PSMD staff then selected segments
in the strata to represent housing units constructed before
1990 as described bel ow.

Weighting during Segment Sample Selection In the 1999
Housing Sample segments were selected with probability
proportional to size, the size measure being estimatedexpen-
ditures. Inthe segment selection process, the segmentsare

2 For more details see Eugene F. Brown and William H. Johnson,
“Comparison of Stratification Designs for the Housing Sample of the
Consumer Price Index”, Proceedings of the Section on Survey Re-
search Methods American Statistical Association, 1994.



ordered within each stratum by county and then by segment
rent level within county. Because the segment selection is
systematic, this guarantees that not all high rent or low rent
segments are chosen.

Each segment, s, was assigned a probability of selection
within the stratum S, which is the ratio of the cost of housing
in the segment relative to the cost of housing in the stratum.
Therefore,

P.=TC,/Y TC,
seS

where § = stratum and

is defined below

Each segment also has a weight, W, , which is the recipro-

cal of the probability of selection. Therefore,
W, =P

The cost of housing in the segment is the cost of rented
housing in the segment, RC, plus the cost of owned hous-
ing in the segment, OC . The RC, is the number of rented
housing units in the segment R times the average rent
value within the segment RR_ . The OC is the number of
owned housing units in the segment O, times an estimated
average owner equivalent rent value within the segment /R, .
This gave segments with higher-valued units (higher rent
levels) a higher probability of selection and a lower segment
weight.

TC,=RC,+0C, =R *RR +0,*IR,

The estimated average owner equivalent rent value IR,
was determined by a nonlinear regression of the 1990 Cen-
sus owner value within Census blocks on the 1990 Census
average rent value within the corresponding Census block.

The following is the nonlinear (exponential) regression
that was used:

y=by*(1-exp(-=b, *x))+¢

z=y—¢
where y = average rent

X = average owner value
and z = average implicit rent

The actual regression coefficients (b0 and bl ) were de-
termined uniquely within each PSU.

Since rents are not volatile, the housing sample is divided
into panels; one panel is priced each month and each panel
is priced twice a year. For example, panel 1 is priced in Janu-
ary and July, panel 2 in February and August, and so on
through panel 6. The segments within the strata are as-
signed to these panels. These assignments are done such
that each panel has a representative subsample of the PSU.
Since each panel is representative of the entire sample and
there is never an off-cycle month for the housing survey, a
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panel of data provides sufficient information for monthly
publication of the Rent and REQ indexes. Segments were
selected within the PSUs in multiples of 36, so that each
combination of stratum and panel had the same sample size.

New Construction Augmentation. The augmentation of the
housing sample with newly-constructed housing units is
not part of the Segment Sample Selection process, but it is
included here because these housing units will fit neatly into
the geographic stratification of the housing sample. The
Bureau of the Census (BOC) supplies to BLS a sample of
address records from building permits, representing hous-
ing units built after 1989. BLS calls this list of address records
the New Construction sample. BLS expects to receive about
1,000 address records per year from the BOC, with 20% of
these address records yielding usable renter-occupied units
after they have gone through the screening process. (See
Screening below.) Once BLS receives the new construction
sample, BLS assigns each address record to one of the six
geographic strata based on the address’s zip code. BLS then
allocates the new construction sample into segments using
the Census Bureau sample design and zip code. There are
some areas that do not issue building permits and thus are
not covered by the sample received from the BOC. The BOC
gives BLS a file that indicates which areas do not issue build-
ing permits. In these areas, renter occupied housing units
built after 1989 are eligible to be in the housing sample.

About 10,000 segments were selected in the PSUs. The
1999 Housing Sample is designed to consist of approximately
50,000 rental units. PSMD computed sampling rates for each
segment, so that the sample design would be realized after
the Listing, Sampling, and Screening processes as described
below were completed. These sampling rates were used dur-
ing the Listing process to select the addresses that will be
screened for use in the housing sample.

Sample allocation to PSUs and strata. BLS allocated the
sample to PSUs based on the estimated total housing expen-
diture in each PSU. The estimated total housing PSU expen-
diture is the sum of the total cost of housing defined above

across all segments and strata.
6

PSU expenditure = z Z TC,
S=1 se§

There are six strata within each PSU and six collection
panels. It was desired that the segment sample size would be
equal within each stratum and collection panel. In addition,
it was also desired that there would be at least two segments
per stratum per collection panel. Thus the segments were
allocated in blocks of 36 segments with a minimum of 72
segments per PSU. For PSUs with multiple replicates, it was
desired to have at least 36 segments per replicate and an
equal sample size in each replicate. It was determined thata
minimum of 108 segments was needed to support publica-
tion in areas that were published semiannually, and that a
minimum of 180 segments was needed for areas that are pub-
lished bimonthly. The one exception was Baltimore, which
received 108 segments but is published bimonthly as part of



the Washington—Baltimore CMSA. Asthesamplesizewas
previously about 10,000 segments and the budget for hous-
ing data collection was comparabl e, the multiples of 36 seg-
ments were chosen so that the total would be near 10,000
segments.

In some segmentsthe number of renterswas so small that
we did not expect to find at least four renters by sampling 50
housing unitsin the segments. Thus, additional segments
were selected which were similar to these segments with
relatively few renters. These segmentsarecalled hel per seg-
ments. Any segment with fewer than 8% of housing units
reported asrenter in the 1990 Census was assigned a helper
segment. If asegment had fewer than 4% of housing units
reported as renter in the 1990 Census then only the helper
segment would be visited asthe expected number of renters
found would be less than two. There were 9,720 regular
segments chosen and 1,870 helper segments. There were
955 segments with fewer than 4% renter that weren’t sent
out for initiation. That left atotal of 10,635 segments to be
visited for the housing sample.

Sample selection within strata. BLS took a systematic
probability proportional to size (PPS) sample of segments
within each stratum. The segments were ordered prior to
sample selection. The counties within each stratum were
ordered using Peano ordering and then within counties the
segments were ordered by composite rent level

cr =RRR*O7IR,

R, +0,
tematic sample of the ordered segmentsisto obtain asample
with good coverage of both geography andrent levels. The
measure of size used for ssgmentswasthetotal cost of hous-
ing TC..

The final selection of the sample took place in the field.
The process consisted of listing the housing units in the
segment, sel ecting asampl e of housing unitsto be screened
and then screening those units to determine the in-scope
units. For the 1999 housing sampl e, this processutilized com-
puter-assisted datacollection (CADC). A key element of the
1999 housing samplewasthe conversion of all Housing Sur-
vey data collection and transmission to electronic systems.
There aretwo Housing CADC instruments, Listing and Col-
lection, that handl e electronic data collection.

. The goal in taking a sys-

Listing/Sampling. Listing is the process of recording the
addresses of all housing unitsin asegment. The segments
arethe outputs of the sample selection process. Thelisting
of the sampled segmentsis a highly |abor-intensive portion
of the Housing sample preparation activities. Once a seg-
ment has been listed, the sampling rate mentioned above
was applied to the listed addresses using a sampling algo-
rithm to select the addresses for the next stage of the pro-
cess, Screening.

The CADC Listing/Sampling (Listing) Instrument. Theuse
of portable computers for these activities resulted in sub-
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stantial savings, since CADC consolidates listing and data
capture into one operation. The CADC Listing Instrument
was designed to makelisting aseasy aspossiblefor thefield
staff. Selected segment information waselectronically trans-
mitted to the field and the field staff were assigned to list
these segments. When the field staff selects a street name
from the sector boundary data, street names are automati-
cally entered. Thefirst street number isentered andthenitis
automatically incremented (or decremented) as specified by
thefield staff. Asthestreet numberschangethestreet names
are copied to each line as the field staff lists the addresses
within the segment. When the field staff moves to another
street, he/she can select the next street name from the sector
boundary data and proceed. In areaswhere the street num-
bersarenot clearly marked or do not exist, thefield staff must
enter a description of the property. A computerized phrase
builder has been designed to reduce the amount of typing
required of the field staff as they enter these descriptions.

Using the CADC Listing Instrument, the computer and
thefield staff together determined if the collected listing data
conformed to the expected results. If the listing data were
acceptabl e, the sampling algorithm wasapplied to thelisting
databy the computer. Theresult of the sampling wasaset of
addresses that have been selected for screening. All of the
listing/sampling data were electronically transmitted to the
Housing database in Washington.

If time permits, the field staff may choose to screen/ini-
tiate the selected addresses. The CADC Listing instrument
generates screening/initiation schedul es using datathat was
collected during listing/sampling. These screening/initia-
tion schedules are passed to the Collection Instrument, so
that the field staff could screen and initiate in scope ad-
dresses while in the segment. If time does not permit, the
screening/initiation schedules were electronically transmit-
ted to the field staff from the Washington database, when
next on panel.

Collection. Thefield staff receives housing unitsto screen/
initiate, either from the Listing Instrument or from the Wash-
ington database, as specified in the Listing/Sampling (List-
ing) Instrument section above. Collection includes the
Screening of the selected housing units to determine if the
units are in scope for the housing sample. If the unitisin
scope, itisinitiated. Initiationistheinitial collection of rent
data, which consists of the rent paid and the specific hous-
ing services that are associated with the unit and the rent
paid. These data are the basis for all calculations of rent
changethat will occur during thelife of the unit in the hous-
ing sample. After initiation the housing unit is priced on-
panel every 6 months. Pricingisvery similar to theinitiation
process but some previous answers are provided. The col-
lection of the housing data, and particularly therent data, is
independent. That is, thefield staff collectsthe datawithout
giving the respondent the previous answer. Previous an-
swers for some non-rent data are provided, so that thefield
staff can confirm certain changes with the respondent. In-



herentinall of the structured housing questionnaires (screen-
ing, initiation, and pricing) are various flow determinations
(skip patterns), such that the answer to one question deter-
mines the next question that must be asked/answered.

The CADC Collection Instrument. The CADC Collection

Instrument receives the screening/initiation schedules el ec-
tronically. Thefield staff obtainsanswersto various(screen-
ing) questions (through observation and through direct ques-
tioning of eligible respondents), which determines whether
the addressisin scopefor the housing sample. The screen-
ing criteria consist of tenure (whether the unit is renter or
owner occupied) and other criteria, such as not being in

public housing projects, being built before 1990, being a
primary residence and the tenant not being arelative of the
landlord.

Since the computer is being used, the skip patterns can
be very efficient. Since the computer has stored all of the
previously collected data, automated logic checks remove
al redundant question patterns, thereby reducing the field
staff’ swork and the respondent’ s burden. Automated data
checking ensuresthat only correct datatypes are collected,
other automated | ogic checks ensure that collected dataare
consistent, and the instrument informs the field staff when
al required datahave not been collected. These datachecks
are being performed at the time of collection, so errors and
inconsistencies can be corrected while the respondent is
present. Theresultisthat the datathat are sent to Washing-
ton are as accurate as possible. The collection instrument
also automatically determines appropriate “scope status’
(permanently out of scope, temporarily out of scope, incom-
plete or complete and in scope).

If the housing unit is found to be out of scope for some
reason that isnot likely to change, the Collection Instrument
assigns a scope status of “permanently out of scope” and
theunitisnever visited again. (Anexample of thiswould be
unitsin public housing projects.) If thehousing unitisfound
to be out of scope for some reason that might change, it
receives a scope status of “temporarily out of scope” and
the unit is sent out for another screening/initiation attempt
after aspecific waiting period. (An example of thismight be
when the unit is not the primary residence for the current
tenant, but may become the primary residence for some fu-
turetenant.) If the screening wasincomplete, it isassigned
a scope status that causes the address to be sent out for
another screening/initiation attempt in 6 months. Selected
addresses that pass the screening criteriaare considered in
scope for the housing sample and are eligible to proceed to
the next stage of the process, initiation.

Initiation. The CADC Callection instrument automatically
flows into the initiation portion of the instrument when the
instrument has determined that the screening is complete
and the housing unit isin scope. Asmentioned above, the
collection instrument handles the skip patterns, the auto-
mated data and consistency checks, the schedule comple-
tion checks, and the final initiation status. The screening
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and initiation data are then electronically transmitted to the
housing database in Washington.

Pricing. The field staff receives electronically the housing
units to price from the Washington database. The CADC
Collection instrument automatically flows into the pricing
portion of theinstrument and, as mentioned above, the Col-
lection Instrument handles the skip patterns, the automated
data and consistency checks, the schedule completion
checks, and the final schedule status. The pricing datais
electronically transmitted to Washington, whereitisreviewed
and corrected as necessary. These data, along with the ini-
tiation or pricing data from six months earlier, is used in the
Housing Pricing Relative Calculation (PRC) described
below. Occasionally situationswill occur during pricing that
affect the unit’ s scope status and, on ascheduled but infre-
guent basis, additional questions are asked to ensure that
the housing unitsare still in scopefor the housing sample. If
changesoccur, the unitsistreated asindicated inScreening
above, based on their new scope status.

Augmentation. As mentioned above, the 1999 Housing
Samplewasdesigned to produce roughly 50,000 rental units.
Mainly dueto aninability to locate rentersin heavily owner
occupied areas, the actual yield initially was roughly 25,000.
In order to bolster the sample, a two-stage augmentation
effort was begun in March of 1999 to increase the sample
size within certain segments.

With certain exceptions, each segment in the sample was
supposed to produce roughly five rental units. Segments
that yielded four or morerental unitswere not considered as
candidates for augmentation. The first stage of augmenta-
tion dealt with segments that had initially produced two or
threerental units. 1nthese segments, the sample of housing
units was doubled, with the expectation that an additional
two or three rental units would be found after screening.
The second stage of augmentation dealt with those seg-
mentsthat had initially produced no rental unitsor onerental
unit. Economic Assistantsin thefield familiar with the seg-
mentswere asked to provideinformation about the segments
to help determine whether it would be worthwhile to aug-
ment these segments or whether such an effort would prove
fruitless. By March 2000, the augmentation effort had added
approximately 10,000 additional rental units to the housing
sample.

Estimation of Price Change in the CPI

As stated above, the CPI is calculated in two stages. Inthe
first stage, basicindexes are cal culated for each of the 8,018
CPI item/area combinations. For example, the electricity in-
dex for the Boston CPI areaisabasicindex. Theweightsfor
thefirst stage comefrom the sampling framefor the category
inthearea. Then, at the second stage, aggregate indexes
are produced by averaging across subsets of the 8,018 CPI
item/area combinations. The aggregateindexesarethe higher-
level indexes, for example, the All-Itemsindex for Boston is




at school, excluding board)

property tax)

professional's; and nursing homes and adult daycare.)

Table 3. Item categories using the Laspeyres formula:

1. Selected shelter services (Rent of primary residence; Owners' equivalent rent of primary residence; and Housing

2. Selected utilitiesand gover nment charges (el ectricity; residential water and sewerage maintenance; land-line tele-
phone services, local charges; Utility (piped) gas service; State and local registration, license, and motor vehicle

3. Selected medical care services (physicians' services; hospital services; dental services; services by other medical

the average of al its 211 basic indexes. Similarly, the aggre-
gate index for electricity isthe average of the basic indexes
for electricity in each of the 38 index areas. The U.S. City
Average— All Items CPI is the grand average of all basic
indexes. For the CPI-U and CPI-W, the weights for the sec-
ond stage are the base-period expenditures on the item cat-
egory/areas from the Consumer Expenditure Survey (CE).
For the C-CPI-U, weights for the second stage represent
base and current period expenditures from the CE.

Estimation of Price Change for Commodities and
Services other than Shelter

As discussed above, the Commodities and Services (C& S)
survey isthe CPI’ s primary source of price change data. Of
the 209 C& Sitem strata, 185 are priced strata. The other 24
C& Sdtrata, all of which have very small weights, are—for a
variety of reasons—unsampled or truncated from pricing.
The price movements of unsampled strata are imputed from
related priced strata.

For most priced C& S strata, the C& S survey is the pri-
mary source, meaning that i nformati on on price change comes
from samples that the survey maintains. A few C&S strata,
including those for Airline fares, Intercity train fares and
Used vehicles, use secondary sources of data on prices for
their samples.

Pricerelatives. Each month, the processing of the C& S sur-

vey data yields set of price relatives (a price relative is a
measure of short-term price change) for all the monthly and
on-cyclebimonthly basicindexes. Thepricerelativecalcula-
tion usesanindex number formulato obtain an averageprice
change for the items in each basic index’s sample. Prior to
January 1999, all CPI pricerelativesused amodified Laspeyres
index number formula. Thisisaratio of aweighted arithmetic
mean of pricesin the current period to the same average of
thesameitems' pricesinthe previous period, with estimated
guantitiesof theitemspurchasedinitssampling period serv-
ing asweights. In January 1999 pricerelative calculation for
most of the item-strata converted to the geometric mean in-
dex formula, which is a weighted geometric mean of price
ratios (an item’s current price divided by its previous price)
withweightsequal to expendituresontheitemsintheir sam-

pling periods. (Calculationsfor 13 strata—including thetwo

 See “Planned Change in the Consumer Price Index Formula”,
http://stats.bls.gov/cpi/cpigm02.htm
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shelter strata—continue to use the Laspeyres formula; see
table 3). 3 BLS will continued to evaluate the appropriate-
ness of the formula used in the calculation of basic or el-
ementary itemindexesand on an annual basis may changeor
adjust the formula for constructing these indexes. For ex-
ample, effective with the release of January 2004 data, the
geometric mean formula replaced the Laspeyres arithmetic
mean formulain the cal cul ation of the basic indexes both for
cable and satellite television and radio services, and eye-
glasses and eye care.

Since January 1999 most item strata have used an expen-
diture-share-weighted geometric average Theother
strata use the L aspeyres formulaaverage, , iR [eegy Whichall
strata used prior to 1999. The Laspeyres is a base-period-
quantity-weighted arithmetic average. Every monththe C& S
survey system computes price relatives for each area/item
combination (a,i) using these formulas:
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where:
2Ry and RY, ., are, respectively, the Geometric

and Laspeyres pricerelativesfor area-item combination, a,i,
from the previous period, t-1 (either 1 month or 2 months
ago) to the current month, t.

P isthe price of the j-th observed item in month t
for area-item combination a,i

P,  isthepriceof thesameitemintimet-1;

P rops ISanestimateof theitem j’spriceinthesampling
period when its Point of Purchase Survey (POPS) was con-
ducted.

W

| pops 1Sitsweight, which is defined in detail below.

The product in the geometric mean formula and sumsin
the Laspeyres formula are taken over all usable quotes in



area-item combination a,i. It isimportant that the price of
each quote be collected (or estimated) in both months in
order to measure price change.

Quoteweights. For each individual quote theweightW, ;¢
iscomputed as:

Wi pops =@ Efgb/MB

where:

a istheproportion of thetotal dollar volume of sales
for the ELI relative to the entire POPS category within the
outlet (called the outlet’ s percent of POPSfor the ELI)

E isanestimate of the total daily expenditure for the
POPS category in the PSU-half sample by people in the U-
population (called the basic weight)

f isaduplicationfactor, which accountsfor any spe-
cial sub-sampling of outlets and quotes

g isageographic factor used to account for differ-
ences in the index area’s coverage when the CPI is
transitioning from an areadesign based on an old Decennial
Censusto a design based on a more recent Census

b isthenumber of timesthe EL| wasselected to repre-
sent the item stratum, divided by the total selectionsfor the
item stratum, in the PSU-half sample

M isthe number of quotes with usable pricesin both
monthst-1 and t for the ELI-PSU half sample

B  isthe proportion of the item stratum’s expenditure
accounted for by the ELI in the region

POPS-period prices In the Laspeyres formula the item ex-
penditure weightisdivided by an estimate of theitem’ sprice
in the sampling period, to convert the expenditure into an
estimated quantity. An item’s POPS period occurred some-
time before its outlet’ s initiation so that we cannot observe
itsPOPS pricedirectly. Itisestimated fromtheitem’spriceat
the time the sample was initiated and the best estimates of
price change for the period from the POPS period to the
initiation period:
P pops = Pj o/ [1Xj,0/1X] pops]

where:
Pio isthe price of thej-thitem at timeO (whenit was

initiated or chosen for the sample)

IXio isthe value of the price index most appropriate
for thej-th itemin period 0 , the timeit was initiated

IX; pops isthevalue of the same priceindex in the POPS
period (period POPS).

Item replacement and quality adjustment

One of themore difficult problemsfaced in compiling aprice
index is the accurate measurement and treatment of quality
change due to changing product specifications and con-
sumption patterns. The concept of the CPI requires a mea-
surement through time of the cost of purchasing an unchang-
ing, constant-quality, set of goods and services. Inreality,
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productsdisappear, productsare replaced with new versions,
and new products emerge.

When the data collector findsthat he or she canno longer
obtain apricefor aniteminthe CPl sample (most commonly
because the outlet permanently stops selling it) the data
collector usesthe CPI replacement procedureto find anew
item. As explained above in the section on CPI Item and
Outlet Samples, each item stratum consists of one or more
Entry Level Items (ELIs). CPI staff economists, called Com-
modity Analysts, in Washington have devel oped checklists
that definefurther subdivisionsof each ELI. When seeking a
replacement inaretail outlet, the data coll ector usesthe check-
list for the ELI first to find the item the outlet sells that is
“closest” tothe previously priced one. Then thedatacollec-
tor describes the replacement item on the checklist, captur-
ing its important specifications. The Commaodity Analyst
assignedtothe EL | reviewsall replacementsand selectsone
of three methodsto adjust for quality change and to account
for the change in item specifications.

The following example describes the most common type
of quality adjustment problem. Assume that in period t a
data collector tries to collect the price for item j in its as-
signed outlet and is not able to do so because the outlet no
longer sellsit. A pricefor item j was collected in period t-1.
Following the procedure, the data collector finds a replace-
ment and collectsapricefor it. Thereplacement becomesthe
new version (version v+1) of item j. The decision asto how
the CPI will treat the replacement is made by the Commaodity
analyst assigned to the ELI to which item j belongs. The
Commodity Analyst has the descriptions of the two ver-
sionsof itemj. Inaddition, heor shehasthet-1price, PY, , , for
the earlier version (versionv) and the periodt price, ij,r ,of
the replacement version v+1. The following table displays
the price information available to the Commodity Analyst.

Period t-1 Period t
Old version P 1
%
Replacement version
V+1 PV+1J' ,t

To usetheitem inindex calculation for periodt, we need
an estimate of P, , the price of the replacement version,
v+l,in periodt-1, or we need an estimate of P, the earlier
version, v, in periodt. If thereisno accepted way of estimat-
ing either P4, or PY, , theobservation for item will beleft
out of index calculation for periodt, meaning that the obser-
vation will betreated as anon-response handled by imputa-
tion (see below).

The Commodity Analyst chooses one of three methods
to handle the replacement:

1) direct comparison,

2) direct quality adjustment, or
3) imputation.



Direct comparison. If the new and old items are essentially
the same, the Commodity Analyst will deem them directly
comparable, and the price comparison between the itemsis
used in theindex. In this case, it is assumed that no quality
difference has occurred.

Direct quality adjustment. The most explicit method for deal -
ing with a replacement item is to estimate the value of the
differences. The estimate of this value is called a quality
adjustment amount QA ;. Inthiscase:

P = Pl + QA

Chief sourcesof direct quality adjustment information are
manufacturers cost data and hedonic regression.

I mputation. Imputation isaprocedure for handling missing
information. The CPI usesimputation for anumber of cases
including refusals, inability to collect data for some other
reason (such asout-of-season), aswell asfor theinability to
make a satisfactory estimate of the quality change. Substi-
tuteitemsthat can neither be directly compared nor quality-
adjusted are callednoncompar abl e. For noncomparabl e sub-
stitutions, an estimate of constant-quality price change is
made by imputation.There are two i mputation methods: cell-
relative imputation and class-mean imputation.

Cell-relative imputation. If thereisnoreasonto believethat
pricechangefor anitemisdifferent fromtheothersinitscell
or basic index, the cell relative method is the appropriate
way to impute. Thismethod is used for missing values be-
causeinthat case we have no knowledge about the observa-
tion. For noncomparable substitutions, the cell-relative
method is prevalent for food and service items. The price
change between the old item and the noncomparable new
item is assumed to be the same as the average price change
of al similar items in that month for the same geographic
area—itsitem-stratum in itsindex area (its “cell”).

In this method, which is sometimes referred to as “link-
ing,” theitemiseffectively left out of the calculation for one
month; the cell relative is computed without the observa-
tion. Thepricerelative (eitherR- ;, ; orR® ;) iscomputed
with one less useable quote. The variable M in the quote
weight formula adjusts the weights of other quotes.

Inthecasewherethereisanew version of theitemthatis
not comparable to the previous version, a price of the new
version (PV+1J ) is available. That price is not used in the
calculations for periodt, but in the subsequent period PV*ll
will be used asthe previous price. If, on the other hand, the
reason for the imputation was that the item was temporarily
missing (meaning that no price was collected), a period-t
price must be estimated for use in periodt+ 1. For this pur-
pose, the cell relative is used:

P, =R x PY

aitt-1 i1
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Althoughthisvalueisnot used inthe calculationsfor the
current periodt, PV it will be used in the subsequent period’'s
pricerelative calculation asthet-1 price.

Class-mean imputation. The C& S survey uses class-mean
imputation for many non-comparable replacements, prima-
rily in the item stratafor vehicles, for other durablesinclud-
ing high-tech items, and for apparel. The logic behind the
class mean procedure isthat for many items price changeis
closely associated with the annual or periodic introduction
of new lines or models. For example, at the introduction of
new model year vehicles, thereare often priceincreaseswhile
later in the model year there are commonly price decreases.
The CPI uses the quality adjustment method as frequently
as possible to handle item replacements that occur when
vehicle product lines are updated. Class-mean imputationis
employed in the remaining replacement situations. Inthose
casesthe CPI estimates price change from the price changes
of other observations that are going through item replace-
ment at the same time, and were either quality adjusted di-
rectly or were judged directly comparable. For class-mean
imputation the CPI esti matesPY;, , Whichisan estimate of the
current (t) period pricefor the oId version (v), and usesthis
estimated current price in the price relative calculation for
periodt. The estimated current period priceisthe previous
period (t-1) price of the old version times a specially con-
structed price relative for the class.

P.=P

jt1

x R

c [t;t-1]

¢Rii.1q ISCOMputed with either the geometric or Laspeyres
formula over the subset of observations in the stratum to
whichitemj belongs. Thesubsetistheclassof interest, e.qg.,
all the comparable and quality-adjusted replacement obser-

vationsin the cell (item stratum/index area).

Estimation of Price Change for Shelter:
Residential rent and owners’
equivalent rent

Shelter: Residential rent and owners’ equivalent rent
The Rent and rental equivalence (REQ) indexes measurethe
changeinthe cost of shelter for rentersand owners, respec-
tively. Price change datafor these two indexes comefrom the
CPI Housing survey. Each month, BLS field representatives
gather information from renter units on the rent for the cur-
rent and previous months and on what services are pro-
vided.

Rent. Therent estimatesusedinthe CPI are” contract rents.”
They are the payment for all services the landlord provides
inexchangefor therent. For example, if thelandlord provides
electricity, it is part of the contract rent. The CPI item expen-
diture weights also include the full contract rent payment.



The CPI rents are cal culated as the amounts the tenants pay
their landlords plus any rent reductions tenants receive for
performing servicesfor the landlord (sometimes called “rent
as pay”) plus any subsidy payment paid to the landlord.
Reductionsfor any other reasons are not considered part of
therent.

Rental equivalence (REQ). The REQ approach to measur-
ing price change for owner-occupied housing started in the
CPI for All Urban Consumers (CPI-U) in January 1983 and
the CPI for Urban Wage Earners and Clerical Workers (CPI-
W) in January 1985. The REQ index is designed to measure
the change in the rental value of owner-occupied housing.
In essence, REQ measuresthe changein the amount ahome-
owner would pay to rent, or would earn from renting, his or
her home in a competitive market. It is a measure of the
changeinthe priceof the shelter service provided by owner-
occupied housing.

Housing Price Relative Calculation (PRC). The Housing
and the C& S surveys do not directly calculate indexes. In-
stead, they produce price relatives and then the Index Esti-
mation System usesthe pricerelativesfor basic index calcu-
lation. Price relatives are ratios of price change from the
previous month (t-1) to the current month (t) and basic index
calculation updates the last month’s indexes (t-1) into the
current month (t).

Weighting during the PRC. The renter and owner costs of
housing in the segment (see Weighting during Segment Se-
lection above) become the basis of the renter and owner
weights used by the PRC for the segment.

To derive the total renter weight in the segment ( RW,),
the segment weight (W,) must be adjusted by the propor-
tion of renter cost in the segment ( ) andtheexpectation
of selecting arenter in the segment ( RP,).

The proportion of renter costinthesegment ( RA, ) isthe
renter cost ( RC, ) divided by thetotal cost (TC,).

RA, = RC,/ TC,

The expectation of selecting arenter inthe segment ( RP,)
is the number of sampled housing units in the segment
(SU,) divided by the total number of housing unitsin the
segment (HU ).

RP, = SU_/ HU,

The total renter weight for the segment (RW,), there-
fore, is the segment weight (W) times the renter cost pro-
portion ( RA,) adjusted by the proportion of sampled rent-
ers(RP,).

R\N:W*ﬂzw*—RCS*HUS
* ° RP° TC, SU,
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To derivethetotal owner weight in the segment ( OV\/s )
the segment weight (W,) must be adjusted by the propor-
tion of owner cost in the segment (OA,) and the expecta-
tion of selecting arenter in the segment ( RP,). Ownersare
not sampled, so the renters are being reweighted to repre-
sent owners and the RP, isused in both derivations.

The proportion of owner cost (OA,) is the owner cost
(OC,) divided by thetotal cost (TC,).

OA, =0OC,/TC,

The total owner weight for the segment (OW,), there-
fore, isthe segment weight (V) times the owner cost pro-
portion (OAS) adjusted by the proportion of sampled rent-
ers(RP,).

W*OCS*HUS
° TC, SU,

The rent and REQ estimators. The Rent estimator uses the
change in the “economic rent,” whichisbasically the “con-
tract rent” adjusted for any changes in the quality of the
housing unit. The REQ estimator uses the change in the
“pure rent,” which also excludes the cost of any utilities
included in the rent contract.

ow, =w,* 2 =

S

The 6-month chained estimator. For the Rent Index, the
current month’s Rent index is derived by applying the 6th
root of the 6-month Rent change to the Rent index for the
previous month. For the REQ Index, the current month’s
REQ index isderived by applying the 6th root of the 6-month
REQ change to the REQ index for the previous month.

Therent estimator usesthe changeinthe“economicrent”.
Because of the panel structure utilized intheHousing sample,
the current economic rents (t) for sasmpled, renter-occupied
units within a segment weighted by the renter weight is di-
vided by the 6 months previous (t-6) economic rents for
sampled, renter-occupied units within a segment weighted
by the renter weight. Thisisused to represent the 6-month
changein Rent for all renter-occupied unitsin the segment.

In a parallel calculation, the current pure rents (t) for
sampled, renter-occupied units within a segment weighted
by the owner weight isdivided by the 6 months previous (t-
6) purerentsfor sampled, renter-occupied unitswithin aseg-
ment weighted by the owner weight. Thisisused to repre-
sent the 6-month change in the REQ index for all
owner-occupied unitsin the segment.

The functions of the PRC have been designed to make
use of the parallel Rent and REQ computations. In general,
the PRC aggregatestheweighted rentsfor theunits(i) inthe
Index Area (a) for the current period (t) and for 6-months
previous (t-6) and then computes the pricerelatives:

o}
aAW*R,
il a
aAW.* R

ila

REL, ¢;0 =



Whenthe PRC isrunfor Rent, economicrents( ER )and
renter weights ( RW\) are used

a RW,*ER,
ila
a RW,*ER

ila

RELEY, =

When the PRC is run for REQ, pure rents (PR ) and
owner weights (OW,) are used. Thatis,

& OW,* PR,
RELR_EQ a - il A
T QOWS PR,
i A

The Index Estimation system needs a 1-month pricerela-
tive, not a 6-month price relative, so the 6th root of the
REL - 6T,A isderived:

%5/ REL ¢ .a

and then passed to the Index Estimation system for basic
index computation for the Rent and REQ item strata.

REL,. 1ta —

Vacancy imputation. Vacant units which were previously
renter occupied are used inthe calculation of R, and R 6.
The vacancy imputation process incorporates several as-
sumptions about the unobserved rents of vacant units. Itis
assumed that rentstend to change at adifferent ratefor units
that become vacant (and are, therefore, in the process of
changing tenants) than for other units. The vacancy imputa-
tion model assumesthat, after aninitial lease period, expected
rents change at a steady rate until the old tenant moves out
of the unit. When there is a change in occupant or a unit
becomesvacant, itsrent isassumed to “jump” at somerate,
referred to asthe “jump rate.” In markets with generally ris-
ing rents, this jump rate is usually greater than the average
rate of change for occupied units. BLS estimates the jump
rate based on non-vacant sample units in the PSU which
have had a change in tenant between t and t-6. Non-vacant
unitswithout atenant change are used to calcul atethe aver-
age continuous rate of change. These values are used to
impute rents for vacant units for periodst and t-1 from their
rent in t-6.% Theimputed rents, r, and r, ,, of the i™ vacant
rental unitintandt-1 are:

r

1= e Poandr =1, (Jif the unit was not vacant in t-6

M =l Candr, =r, (Cif theunit wasvacant in t-6

* For more information on vacancy imputation, see J.P. Sommers
and J.D. Rivers, “Vacancy Imputation Methodology for Rentsin the
CPI,” Proceedings of the Business and Economic Statistics Section,
American Statistical Association, 1983.
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where Jisthe 6-month jump rate for the PSU calculated,
and C isthe 1-month steady rate of change.

The imputation of vacant rents ensures that the unob-
served rent change that occurs when aunit becomes vacant
will be reflected in the final rent index. The 6-month rent-
change estimates will capture these changes once the units
become occupied, however, they will be missed in 1-month
rent-change estimates without vacancy imputation.

Aging adjustment. The aging adjustment accounts for the
small loss in quality as housing units age (or depreciate)
between interviews. The aging adjustment factors can be
thought of as 1/(1-d) where d isthe monthly rate of physical
depreciation. BLS computes factors for each housing unit
with regression-based formulas. The formulas account for
the age of the unit and a number of structural characteris-
tics3® The aging adjustment procedure wasintroduced into
the CPl in 1988.

Quality adjustment. Quality adjustments madeto the cost of
rental housing are used in the Rent and REQ indexes. In
addition to collecting the rent charged, BLS also collects a
description of major services and facilities provided by the
landlord. If the servicesand facilities differ between two col-
lection periods when rents are compared, the rent for the
current period is adjusted to reflect the differences in ser-
vices between thetime periods. For instance, if the owner no
longer provides a certain utility, BLS calcul ates an estimate
of the value of that utility and adds it to the current rent in
order to have an adjusted rent value. This adjusted rent is
the current cost of the same set of services provided for the
previousrent.

Tomakequality adjustmentsin costsof utilities, BLSuses
data from the Department of Energy’s Residential Energy
Consumption Survey to develop formulasto estimate utility
usage for various types and sizes of housing, in various
climates, with different types of heating and air condition-
ing, hot water, and so on. Prices for utilities come from the
CPI average price program. A similar, simpler formulaisused
to estimate water and sewer costs.

Using data calculated yearly from the aging adjustment
regressions, quality adjustmentsfor major structural changes
(i.e., the number of bedrooms, bathrooms, or other rooms
and central air-conditioning) have been made since Febru-
ary 1989.3

* For further information, see Walter F. Lane, William C. Ran-
dolph, and Stephen A. Berenson, “ Adjusting the CPI Shelter Index to
Compensate for Effect of Depreciation,” Monthly Labor Review,
October 1988, pp. 34-37.

% For additional information on quality adjustments in housing,
see Steven W. Henderson and Stephen A. Berenson, “Quality Adjust-
ments for Structural Changesin CPI Housing Sample,” Monthly Labor
Review, November 1990, pp. 40-42.



Special Pricing and Estimation Procedures

Medical care

The scope and weight of Medical Care in the CPI. Al-
though third parties—mainly government agencies and em-
ployers—pay much of the cost of medical care on behalf of
consumers, the Medical care component of the CPI covers
only that part of health care commodities, servicesand health
insurance premiums that consumers pay for “out of
pocket.” 3

Medical insurance premiums constitute the largest part
of consumers' out-of-pocket spending for medical care. To
date, BLS has not been satisfied with its attempts to price
medical insurancedirectly.®® Unlike other forms of consumer
insurance in the CPI, the data needed from insurers to hold
the quality of theinsurancepoliciesconstant isso extensive
and so closely held that we have not been ableto construct
aconstant-quality health insuranceindex. Consequently, the
CPI has employed an indirect method for health insurance.
As described below, the CPI allocates most of consumers’
out-of -pocket expenditures on health insurance premiumsto
the weights for other healthcare services and commodities,
placing thesmall remainder, which coverstheinsurance com-
panies’ costsand their profits, in an unpublished CPI health
insurance stratum.

The indirect method for health insurance has two impor-
tant effectsonthe CPI. First, therelative sharesof theweights
for each of the other CPlI medical care item strataare signifi-
cantly increased, because they include their portions of the
reallocated consumer expenditure for health insurance pre-
miums$” Second, the CPI approach to measuring price change
for medical careitemsreflectsthefact that theseitemsare—
for the most part—paid for by insurance companies, and
therefore, the approach must take account of insurance ar-
rangements such as type of reimbursement method.

Medical careitemsand their prices. The movement of CPI
medical care indexes is based on the average change in the
prices of a sample of items selected to represent them. The
items are, for example, a prescription for a specific medicine
or avisit of a specified duration to a doctor or a hospital.

* As a consequence, the medical care portion of the CPI is much
smaller than its portion of the National Accounts.

% At thetime of thiswriting, efforts were underway in conjunction
with the Producer Price Index to test price health insurance directly.
For a description of an earlier effort see: Ina Kay Ford, and Phil
Sturm, “CPI revision provides more accuracy in the medical care
component.” Appendix: “Test of the direct pricing of health insur-
ance policies.” Monthly Labor Review (April 1988) pp. 25-26.

5 See U.S. Bureau of Labor Statistics, “Direct Pricing of Health Insur-
ance in the Consumer Price Index”, presented at the Sixth Meeting of the
International Working Group on Price Indices, Canberra, Austrdia, April
2001. Available at: http:/iwww4.statcan.calsecure/english/ottawagroup/pdf/
06/Direct%620Pricing%200f%20Heal th%620I nsurance2620-%20BL S.pdf. In
that study the share of the CPl weight for health insurance under
direct health insurance pricing was 2.7 percent—compared with 0.3
percent under indirect insurance pricing. At the same time, those of
the other medical care items were commensurately smaller (e.g. for
hospitals 0.4 percent versus 1.4 percent).
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Theseareinputsto medical treatmentsaddressing aspecific
medical condition3® The CPI datacollectors, following CPI
sampling procedures, select the sample items by working
with respondentsin pharmacies, doctors’ offices, hospitals
and other outletsthat provide medical care.

CPI definesthetransaction pricefor medical careitemsas
all payments or expected payments received from eligible
payers, including both the patient and appropriate insur-
ers.® In most cases, thefield staff are ableto collect transac-
tion prices; inthose caseswherethe respondent isunable or
unwilling to provide transaction prices, the field staff code
the hospitals asrefusals.

CPI Medical Care Indexes. The CPl Medical care aggre-
gate index covers Medical care commodities, which consist
of prescription and over-the-counter (OTC) drugs and sup-
plies, and Medical care services, which include Professional
services, Hospital services, and medical insurance.

Medical care commodities has the smaller share of the
CPI weight relative to that of Medical care services. One
reason for thisisthat Medical commodity itemsthat are com-
monly sold with amedical serviceareincludedintheservice
stratum. Eyeglasses, for example, areinthe Eye care stratum,
because they are often sold as part of an eye examination.

The Professional medical services expenditure category
serves asthe umbrellafor aseries of stratum indexes: Physi-
cians' services, Dental care, Eye care, and Services by other
medical professionals. The Hospital and related services cat-
egory includesitem stratafor Hospital servicesand Nursing
home services. Medical insurance, whose weight share is
reduced dueto indirect pricing, isthe remainder of the medi-
cal care servicescategory. Detailson the moredifficult pric-
ing issues associated with these item strata follow:

Prescription drugs. In responseto the pace of technol ogical
change and the complex marketing of prescription drugs, the
CPI hasdevel oped aseries of techniquesto show the effects
of such trends. Field staff use special proceduresto handle
the expiration of adrug’'s patent protection and the subse-
quent introduction of equivalent generic drugs, a prescrip-
tion drug’ sconverting to over-the-counter (OTC) status, and
the stream of new pharmaceutical products into the market
place.

Brand vs. Generic. Since 1995 a method allowing generic
versions of prescription drugs coming off patent to have a

% A recent National Academy of Sciences Panel that reviewed CPI
practices suggested that BLS should experiment with using selected
medical condition as the CPI items. Under that approach the CPI
would follow the movement to new treatments—such as drug therapy
replacing surgery—and, to the extent possible, show any price changes.
See National Research Council (2002), At What Price? Conceptualiz-
ing and Measuring Cost-of-Living and Price Indexes, Panel on Con-
ceptual, Measurement, and Other Statistical Issuesin Developing Cost-
of-Living Indexes, Charles L. Schultze and Christopher Mackie, Edi-
tors, Committee on National Statistics, Division of Behavioral and
Social Sciences and Education, Washington, DC: National Academy
Press, pp. 178-190.

¥ Elaine M. Cardenas, “The CPI for Hospital Services: Concepts
and Procedures.” Monthly Labor Review , (July 1996), pp. 38-39.



chancefor inclusioninthe CPI hasbeenin place. Six months
after the expiration of the patent for a particular prescription
drug, thefield agent (datacollector) disaggregatesamong all
the FDA-designated therapeutically-equivalent versions of
the medicine, including the brand name, that are availablein
each outlet where the original drug is priced. This process
first allowsthe newer generics an opportunity to build sales
in the individual pharmacy over a six-month period of time,
and then through disaggregation, aprobability-proportional -
to-size statistical technique, thegeneric versionsof thedrug
have a one-time chancefor selection according to salesvol-
ume at the particular outlet. Should a generic drug be se-
lected, any price changethat occurred from brand to generic
isreflected in the index.

Prescriptionvs. Over-the-counter. WhenadrugintheCPI's
prescription sample losesits prescription status and can be
sold as an over-the-counter (OTC) drug, the CPI retainsthe
item as part of the prescription drug sample while using its
OTC price. Thus, the prescription drug index series shows
any price change that occurs from drugs changing status
from prescription to OTC. The OTC version of the drug re-
mains in the prescription drug sample until it rotates out
during the next item rotation scheduled for that item, gener-
ally slated for two years after the original prescription drug
was brought into the sample at initiation. At future sample
rotations the OTC item is eligible for initiation in the non-
prescription drug stratum and ineligible in the prescription
drug stratum. Similarly, should adrug in the non-prescription
sample changeits status(i.e., from OTC to prescription), the
CPI would show the resulting price change, if any, in the
Non-prescription drugs and supplies index.

Accelerated itemrotation for prescription drugs. Withthe
acceleration of drug introductions into the market for phar-
maceuticals, the BLS needs to assure that it picks up new
itemsin the CPI samplein atimely fashion. In August 2001,
the CPI implemented a process called “within-outlet item ro-
tation” for prescription drugs. BL S now rotates prescription
drug quotes within existing outlets (retail pharmacies) ap-
proximately once every two years, in addition to rotating the
outlets and the items within the outlets every four years.
Thisaccelerated pattern of both item and outlet sasmplerota-
tion keepsthearray of prescription drugs priced in theindex
representative of those purchased by consumers. (Within-
in outlet item rotation, which is distinguished from outlet
rotation in that it involves the updating of individual items
within an outlet between outlet rotation periods, is being
expanded to other items, starting in 2003. Within-outlet item
rotation isdesigned to enhance the timeliness and represen-
tativeness of the item samplesin categories where the array
of items consumed is thought to be changing rapidly.)

Physicians' Services. Thisitem stratum coversservicesthat
areperformed and billed by private-practice medical doctors.
Thisincludesall medical professional swith adoctor of medi-
cine (MD) degree except for ophthalmologists, which arein
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the Eye care stratum. It also includes osteopaths (they are
not MD’ sbut often have hospital privileges). House, office,
clinic, and hospital visits are included as long as the bill
comesfromthephysician Atinitiation of aquotefor Phy-
sicians' services, the CPI data collector first establishesthe
practitioner’ s specialty and then disaggregatesto an appro-
priate service. The data collector describes the characteris-
tics of the selected visit and any related procedures using a
CPI checklist specific to the medical specialty. Common Pro-
cedural Terminology (CPT) codes are used to help describe
the item precisely; this description remains fixed during the
four years the CPI will follow its price unless either the se-
lected combination of services changes or a CPT code defi-
nitionismodified. Transaction pricesin the Physicians' ser-
vices index may include Medicare B payments as well as
those fees the doctor expects to receive directly from the
patient or from private insurance.

Services by other medical professionals. This covers ser-
vices performed and billed by medical practitionerswho are
not Medical Doctors (lack an MD degree) and are not cov-
ered in the Dental stratum or the Eye care stratum. Included
here are chiropractic and physical therapy, podiatry, audiol-
ogy (including hearing aids), acupuncture, nursing, nutri-
tional counseling, occupational therapy, and psychology and
psychotherapy.

Hospital Services. Items in the Hospital services stratum
cover the hospital portion of a medical treatment including
inpatient and outpatient services. The pricing unit is the
hospital visit, defined by a date of admission and a date of
discharge as documented on a hospital bill and usually as-
sociated with aspecific diagnosisor medical condition* At
initiationthe CPI datacollector workswith the respondent to
select ahospital bill based on revenuesgenerated by eligible
payers. The data collector refers to the bill to describe the
iteminterms of the bundl e of goods and services consumed
during that timeframe or visit for the purpose of bringing the
patient to the physical (or mental) state required for dis-
chargefromthehospital. Theformthe hospital visit takesas
the pricing unit is that of its reimbursement method, the
method used by the insurer to pay the hospital for the ser-
vices. There are several possible types of reimbursement
that insurers may write into their contracts with providers:
Fee-for-service (FFS), diagnosis-related group (DRG), per
diem, caserate, admission rate, package, ambulatory patient
group (APG), service units, and capitation. With the excep-
tions of fee-for-service and fee schedule, each type of reim-
bursement reflects alump sum payment based on the diag-
nosisor type of procedure performed or aflat fee per unit of
service.

Current proceduresfor selecting hospital servicesto price
in the CPI involve the following basic steps:

“ Ford and Ginsburg, op. cit., p. 215.

“ At thistime, neither the pricing of total treatment paths nor the
measurement of patient outcomes is available for the CPI given the

structure of the medical care component and the difficulty of evaluat-
ing the results of treatments.



¢ disaggregation between inpatient and outpatient set-
tingsto reflect therelative proportions of inpatient
services versus outpatient services at the individual
hospital outlet level;

¢ disaggregation based on eligible payer;

* the selection of hospital bills based on selected pay-
erswhen the hospital administrationwill providethem;

* therequest for thetype of reimbursement method and
the actual or estimated payment for the described hos-
pital visit based on the terms of the contract between
the provider and the insurer; and

¢ thedescription of the hospital visit, which encom-
passes abundle of procedures, services equipment
use, supplies, and materials typically associated with
the hospital event or episode as defined by both the
bill and the contract (the visit).

Monthly and bimonthly pricing consist of updating the
reimbursement method and amount based on the contract
between provider and insurer, and maintaining current dis-
counts and, for those fee-for-service reimbursements based
on the hospital chargemaster with applied discounts, list
prices.

Quality Adjustment. Not all factors affecting the quality of
medical care services can be accounted for in thelist of de-
scriptors for the priced item. Many factors contributing to
the quality of a medical care event (e.g., a hospital visit, a
dental appointment) are somewhat intangible and not easily
measured. In particular, improved technologies and proce-
dures sometimes can lead to quality changes that BL S can-
not measure.

There are, however, certain types of changesin medical
care items for which the BLS can quantify a quality differ-
ence and adjust for it. For example, supposetheitem the CPI
isfollowingisalimited visit to aphysician’ s office for treat-
ment of asorethroat. If the physician changesthe service so
that a throat culture is always included in the cost of the
visit, the BLS would not reflect the addition of the throat
cultureasapriceincrease. Inthis casetheitem description
would make the change in service clear to the medical care
analyst so that the BLS could treat it as a different unique
service. If the physician identifiesthe cost of the office visit
withthethroat culturefor the previous month, aprice change
in the cost of the office visit with a throat culture can be
reflected from the previous month.

Health Insurance As noted above, the CPl employs an
indirect method to measure price change for health insur-
ance. © Thisindirect approach decomposes medical insur-
anceinto three parts:
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* changesinthepricesof medical careitemscovered by
health insurance policies;

* changesin the cost of administering the policies; and

¢ changesin the cost of maintaining reserves and, as
appropriate, profits.

Most of the expenditurefor health insurance goesfor the
first item—the part that reflects the insurers’ payments for
medical treatment. The CPI allocates this part of health in-
surance spending to the medical careindexesfor thosetreat-
ments in proportion to claims paid out for them.*® The re-
maining weight for the other two partsof insuranceisfor the
overhead of the insurers; thisis all that remains in the un-
published CPI health insurance index. Note that it is only
consumer-paid insurance that is in scope; out-of-scope or
ineligible health insurance receipts include those from em-
ployers, Medicare Part A (funded through payroll taxes),
Medicaid, TriCare (coverage for military families), and work-
ers’ compensation.

Price movement over time for the unpublished health in-
surance indexesin the CPI is determined by the movements
of the other medical care strata, adjusted by changesin the
retained earnings ratio (see below). This process yields a
measure of price changefor insurance of constant coverage
and utilization. That is, changes in benefit coverage and
utilization levels will generally be offset by compensating
premium charges, and thus do not significantly affect reten-
tionrates. Implicit inthe processis the assumption that the
level of servicefrom theindividual carriersisstrictly afunc-
tion of the benefits paid. Other changes in the amount of
serviceprovided for policyholders, such asmore convenient
claims handling, will affect the movement of theindex when,
strictly speaking, they should be removed, but the effects
are probably small.

Retained earningsratio. The Bureau obtains calendar year
data for premium income, benefit payments, and retained
earnings. For each year, the ratio of retained earnings to
benefit paymentsis calculated, yielding aretained earnings
ratio. Next, thelatest year’ sratio isdivided by the previous
year’s ratio, to obtain the relative of change in the ratios.
Finally, this annual relative of change is converted to a
monthly relative (by taking its twelfth root) so that the CPI

can reflect the change month by month over the calendar
year. Sinceitisnot feasibleto obtain the monthly changein

price caused by changing retention margins, spreading the
annual change evenly over the year is preferable to reflect-
ing the entire annual change in one month.

“2 For afull discussion of health insurance in the CPI, refer to an
unpublished paper by Dennis Fixler, “The treatment of the price of
health insurance in the CPIl,” Washington, D.C. BLS, 1996.

“ Ford and Ginsburg, op. cit., p. 216.



Special pricing procedures for other items

New vehicles. Prices for new cars and trucks selected for
inclusion in the CPI pose a special problem since the
manufacturer’ ssuggested retail (sticker) priceisnot thetrans-
action pricefor most new vehicles. Most automotive dealers
offer customers concessionson the sticker priceor, for mod-
elsthat are in high demand, the deal ers charge an additional
markup beyond the sticker price. When pricing new vehicles,
BLS economic assistants obtain separately all the compo-
nents of the sticker price. Thisincludes the base price and
the pricesfor options, dealer preparation, transportation, etc.
In addition, they obtain from the dealer the average rebate,
concession and/or markup during the preceding 30 days.
This enables BL S to estimate the true transaction price.

Quality adjustment is also common in the calculation of
the new vehiclesindex. Themost frequently cited example of
direct quality adjustment in the CPI deals with the annual
model changeover for new cars and trucks. Each year, price
adjustments are made to account for the quality differences
between the old and the new models. In some cases, the
adjustments are based on the previous model’s retail price
for optional equipment. In other cases, the quality adjust-
ments must be derived from production cost data supplied
by the manufacturers. These dataare adjusted by estimated
manufacturer and retailer markup ratesto deriveretail values
for the quality changes.

Adjustments for quality change in the CPI new car index
include structural and engineering changesthat affect safety,
reliability, performance, durability, economy, carrying capac-
ity, maneuverability, comfort, and convenience. Since 1999,
quality adjustments have not been madefor changes associ-
ated with pollution control mandates*

The derivation of production cost-based quality adjust-
mentsfor new carsiscarried outin association withtheBLS
Producer Price Index and International Price programs. The
adjustments exclude changes in style or appearance, such
as chrome trim, unless these features have been offered as
optionsand purchased by customers. Also, new technol ogy
sometimes results in better quality at the same or reduced
cost. Usually no satisfactory value can be developed for
such achange. In such cases, the quality changeisignored,
and prices are compared directly.

In addition to quality adjustments for physical changes
to cars and trucks, adjustments are made for changesin the
warranty coverage provided by auto manufacturers when
sufficient data are available to derive estimates of their val-
ues.

Vehicle Leasing. The Vehicle Leasing Index was first pub-
lished in January 2002. The prices used in the index are
monthly lease payments. Aswith new vehicles, the agreed
upon purchase price of the vehicle must be estimated. BLS

“ See U.S. Bureau of Labor Statistics, “ Treatment of Mandated
Pollution Control Measures in the CPI” at http://www.bls.gov/cpi/
cpitreat.htm.
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economic assistants collect the base price and the pricesfor
options, dealer preparation, transportation, etc. Also, any
rebate(s) available are included along with the largest esti-
mated concession or discount the dealer would allow for the
leased vehicle on the day of pricing. Then the lease terms
are appliedto obtaintheresidual value, depreciation amount,
rent charge and the total monthly lease payment. During the
annual model changeover, the quality adjustments devel-
oped for the CPI new car index are also used in the CPI
vehicle leasing index.

Used Cars and Trucks Two- through six-year-old models
are priced in the Used Car and Truck index. Data on used
vehicle pricesare obtained from asecondary source. Oncea
year, each sample vehicle is updated by one model year to
maintain the same age vehicle. The sample prices are ad-
justed for quality change using the same information used
for quality adjustment inthe New Vehicleindex. Thisisdone
by figuring the percentage the quality adjustments repre-
sent compared to the price of the vehicle when it was new.
The quality adjustments are then assumed to depreciate at
the same rate as the car asawhole.

Apparel. The specia characteristics of apparel marketing
have historically caused anumber of problemsinthe mainte-
nance of a constant quality market basket of apparel com-
modities in the CPI. Many apparel items are seasonal and
subject to frequent style changes. In addition, heated com-
petition in the marketing of apparel commodities has led to
increasingly rapid turnover of styles available in retail out-
lets. Until recently, these factors have meant that, when new
styles replace old ones, many substitutions were deemed
not comparable. Marketing practices for apparel generally
entail introducing such goods at high regular prices and
marking them down to lower sale prices throughout their
shelf life. Therefore, the inability to compare prices at the
time the new goods are introduced (when price changes are
normally passed along to the consumer) precludes captur-
ing any pure price change which accompanies the style
changes. As a result, during the early to mid 1980’s, it is
likely that apparel indexes understated price change. Re-
search undertakento correct this problem delineatesthecriti-
cal apparel quality characteristics to hold constant in the
substitution process. When an outlet discontinues an ap-
parel item, the field representative follows the CPI substitu-
tion procedures to find the closest substitute it offers for
sale. The procedure insuresthat as many as possible of the
critical quality characteristics of the substitute are the same
as those of the discontinued item. For those characteristics
that are not the same, CPI apparel experts estimate the value
of the difference and directly adjust the price to account for
them.

Hedonic regression modeling is the technique used to
determine the importance of the various quality characteris-
ticsthat add value to a particular good. In this approach, an
item can be viewed as a collection of characteristics that,



taken together, provide satisfaction or valueto the consumer.
In other words, awomen’ s suit can be considered an aggre-
gation of itscomponents, such asajacket and skirt or pants,
each of which contributesto thevalue of thesuitintheeyes
of theconsumer. In addition, certain aspectsof the suit, such
asitsfiber content, its construction, etc., will add or detract
value from the consumer’ s standpoint. Hedonic regression
modeling is a tool which allows the researcher to estimate
which factorsare the most important price-determining char-
acteristics of these goods. In the CPI, this research resulted
in better data collection documents and proceduresfor pric-
ing apparel commodities. By noting the most important qual -
ity characteristics on the data collection document, thefield
agentswho collect datafor the CPI can try to hold constant
these important characteristics even when other details
change. This improvement in the collection documents re-
sulted in aremarkable increasein the number of comparable
substitutions chosen for apparel commodities.

Asadditional research led to further improvementsin the
modeling process, steps were taken to further reduce the
number of substitute items deemed not comparable to the
old items. Tests on the data collected for apparel goods de-
termined that direct quality adjustments could be made us-
ing the estimates of the values of the different components
of the apparel items. If, for example, a two-piece men’s suit
that had been priced is no longer available because three-
piece-stylesuitsreplaced all thetwo-piece suits, the value of
the vest can be added to the price of the old two-piece suit
and the quality-adjusted price of the old suit compared di-
rectly with the price of the new three-piece suit. Alterna-
tively, if fiber percentages vary between two items, quality
adjustment can account for the quality difference to permit
comparison of the pricesof thetwo goods. Other differences
that have been shown to be statistically significant can also
befactored out to permit constant quality price comparisons
of apparel items. This critical change allows another incre-
mental step forward in decreasing the number of substitu-
tions that cannot be compared due to differencesin quality
characteristics. While this change hasits greatest impact in
apparel, since apparel had been plagued with low compara-
bility rates, this same research isunderway in other areas of
the CPI so that marginal improvements in comparability in
other areas can be expected in the next few years.

The hedonic approach to quality adjustment used for
apparel isin contrast to the approach used for new cars,
which is based on manufacturers' costs. While those esti-
mates of the value of the quality change are based on the
manufacturers’ cost differentialsadjusted for retail mark-ups,
the quality adjustmentsin apparel are based on the average
consumer’ s valuation of the change aswell as on the manu-
facturers’ coststo producethegoods. Thisvaluationiswhat
the hedonic modeling technique—based on the prices paid
by consumers for the goods for which the CPI collects
prices—implicitly estimates. Asthisresearch continues, BLS
expects to make further improvements in the quality adjust-
ment process.
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Utility (piped) gas service. In order to measure a constant
consumption amount for the CPI’ sutility (piped) gasservice
index, the data collector initiates afixed level of energy or
heat for each observation. The fixed consumption amount
is pre-selected in Washington, based on household bill ex-
penditure dataasreported in the Consumer Expenditure Sur-
vey. Subsegquently, when the observation is priced each
month, field staff collect the cost of that fixed amount. This
amount is defined as a fixed number of therms (a therm is
100,000 British Thermal Units (BTUs)). When the surveyed
outlet deliversandbillsitsresidential customersby thenum-
ber of therms consumed, the CPI uses the current price per
therm to determine the prices of that outlet’s observations.
But, when piped gasis delivered and billed by volume (e.g.,
cubic feet), the CPl must adjust each quote to account for
thefact that the volume of gas needed to produce aconstant
amount of energy or BTUs varies depending on the quality
of gas(BTUS/CF). Inthiscase, the CPI adjuststhe amount of
gas priced each month based on the heat value of gas deliv-
ered by the outlet asfollows:

Current adjusted consumption = original consumption
x (original heat value/current heat value).

This adjustment ensures that a constant amount of en-
ergy isbeing priced frommonthto month for the utility (piped)
gas serviceindex.

Seasonal items

Seasonal items are those commodities and services that are
available only at certain times of the year rather than year
round. Down parkas, snow skis, and fresh tangel os are ex-
amples of seasonal items. Special procedures are employed
when selecting and pricing items generally available only
part of the year to ensure that they are appropriately repre-
sented in the sample and that price changes are correctly
included in the calculation of the CPI. In particular, the pro-
cedures prevent substituting away from aseasonal itemwhen
it isout of season.

Although seasonal items can exist inany ELI, someELIs
include an especially large percentage of itemsthat are sea-
sonal and, consequently, receive special treatment. These
seasonal ELIsinclude most apparel items, fresh fruit, indoor
plantsand cut flowers, fansand air conditioners, some sports
and recreational equipment, and admission to sporting
events. The designation of an ELI as seasonal or non-sea-
sonal ismade at theregional level, using the four geographic
Censusregionsin the CPI design. Some items that exhibit a
seasonal selling patterninthe Northeast region, for example,
may be sold year round in the South. In practice, though,
nearly all ELIs designated seasonal are seasonal in all four
regions.

After the samples for these seasonal ELIs are selected
following the normal sample selection procedures, the num-
ber of quotesisdoubled to ensurethat, despite the seasonal
disappearance of a substantial number of quotes, a large



enough number of in-season quoteswill remain to calculate
theindex.

ThequotesintheseELIsarepaired; that is, for each origi-
nal quote that is selected, a second quote in the same ELI
and outlet isinitiated and priced 6 monthslater. In the fresh
fruit ELIs, one quote of each pair is designated January-
June, and the other quoteisdesignated July-December. Inall
other seasonal ELIs, one quote of each pair is designated
fall/winter, and one quote is designated spring/summer. The
fall/winter and spring/summer designations are used for the
nonfood quotes because these are the distinctions that are
most commonly used by the retailing industry to categorize
seasonal merchandise. These seasonal designationsare used
to help establish the specificitemseligiblefor each quote so
that year-round items and items from each season are initi-
ated in their proper proportions.

For every specific commodity and service priced in the
CPI, including year-round items, BLS field representatives
collect—at thetimethey initiate theitem and every timethey
must find a substitute for it—its in-season months. These
databecomeapart of theitem description and are updated if
thereis achange. Field representatives attempt to price ev-
ery item in each period it is designated for collection, even
during those months when the item may be out of its indi-
cated season. If the item is available, the price is collected
and used inthe calculation of the CPI. A common practicein
marketing seasonal items, particularly seasonal clothing, is
tomark down pricesto clear the merchandisefrom the stores
as the end of each season approaches. During the period
that a seasonal item is unavailable, its price is imputed fol-
lowing standard imputation procedures. When an item re-
turnsat the beginning of its season several monthslater, the
price is directly compared to the item’s last price as it has
been imputed forward. This completesthe circlein a sense:
having followed the price of theitem down to clearance price
levels, wethen follow the price back up to regular (or at |east
higher) prices the following season. Keep in mind that, in
thiscontext, the“following” season meansthe same season
the next year, that is, the following fall/winter season for the
fall/winter sample, and the following spring/summer season
for the spring/summer sample.

When anitem becomes permanently unavailable, the stan-
dard procedure is to substitute the most similar item sold in
the outlet. In the case of ayear-round item not in a seasonal
ELI, this process takes place as soon as the item is perma-
nently unavailable. For itemsin seasonal ELIs and seasonal
itemsin ELIsthat are not designated seasonal, however, the
period during which asubstitution can take placeisrestricted
to those months when a full selection of appropriate sea-
sonal merchandiseis available.

These special initiation, pricing, and substitution proce-
dures are intended to ensure that an adequate sample of
itemsisavailable every month, and that the correct balance
of seasonal and year-round itemsis maintained. Asaresult,
the estimates of price movement for the ELIs that include
seasonal items correctly reflect price changes not just for
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itemsavailableyear-round but for theentire universe of items
included in those ELIs.

Other price adjustments and procedures

Bonus mer chandise adjustments. Sometimes products are

offered with free merchandise included with the purchase of
theoriginal item. Such “bonus” itemsmay provide additional

satisfaction to consumers, and BLSwill, therefore, make ad-
justments to the purchase price to take into consideration

the value of the bonus merchandise. The adjustment made
depends on the type of merchandise offered and the per-

ceived value of the bonus to the consumer. If the bonus
merchandise consists of more of the same item, the adjust-
ment is reflected in the price of the item. For example, if a
manufacturer offerstwo ounces of toothpaste“freewith the
purchase of theregular six-ouncetube,” thentheitem’ sprice
will be adjusted to reflect a decrease in the per-ounce price.

When the bonusis removed, the price per ounce will return

toitsprior level, and apriceincrease will berecorded. Inthis

instance, the value to the consumer is assumed to be one-

third greater. If the bonus merchandise consists of an item
that has some significant valueto the consumer, and theitem
isof adifferent genre, an adjustment will be madeto account

for the value of the freeitem when feasible to do so. Bonus
merchandisethat iscontingent upon an additional unrelated

purchase, such as a free can of soup when purchasing a
whol e chicken from the poultry case, isignored.

Cents-off coupons. In order for a coupon to be used to re-
ducethereported price of anitem, the coupon must be either
attached to theitem, attached to the product’ s display shelf,
dispensed by machines attached to the product’s display
shelf, located at promotional displays, or distributed to all
shoppers by product representatives standing in the imme-
diate vicinity of the display shelf. All other coupons pre-
sented by customers as purchase reductions at the time of
payment areineligible.

Concessions A concessionisadeduction of aspecificamount
from the proposed selling price for the item. The usual CPI
practice is to subtract from the proposed selling price the
average concession for the priced item over the past 30 days.

Different day pricing. For asubset of items, if the selected
priced item is not available for sale at the time of collection,
pricesfrom up to 7 days prior to the actual day of collection
areeligible. Theitem must have been offered for sale during
the previous 7 days and the most recently available priceis
reported. The list of items eligible generally are those for
which specific itemsmay not be available every day, such as
a specific type of fresh fish.

Discounts. A discount priceisareduced price that is avail-
able to only certain customers in a specific outlet. If the
discount is only available during the period of price collec-



tion, such asagrocery card discounted item, the discount is
included only if 50 percent or more of salesfor the affected
item arediscounted. If thediscountisineffect for morethan
one collection period and the discount appliesto 5 percent
or more of thedollar salesof theiteminthe outlet, aprobabil-
ity selection is made to determine if the discount will be
collected. For example, if theregular cash price accountsfor
84 percent of sales, senior citizen’ sdiscounts account for 10
percent and employee discounts account for 6 percent of
sales, a one-time probability based selection will be made
between the three options to determine which price to re-
port.

Manufacturers' rebates. When product manufacturers offer
at the time of purchase cash rebates to consumers for pur-
chases of items priced in the CPI, these rebates will be re-
flected in the index as price reductions. When a rebate is
offered for a priced new vehicle, it is the estimated average
rebate over the past 30 days that is subtracted from the
vehicle sreported price. For vehicleleasingitistherebatein
effect asof the day the collected priceisobtained. For mail-
in rebate offers, the price of the affected item is reported
without subtracting the amount of therebate. Anattemptis
made to determine the proportion of customers who take
advantage of the rebate, and prior to use in the index the
reported priceis then adjusted accordingly.

Membership retail outlets. Ouitlets that require a member-
shipfeetobepaidin order to beableto shop at theoutlet are
eligible for pricing in the CPI. If the actual price paid for
productsvarieswith thelevel of membership, aspecific mem-
bership is selected and the reported prices reflect that
membership level.

Quantity discounts. Many items in the CPI are sold both
individually and in quantity. When consumers are able to
purchase an amount greater than asingle unit at adiscounted
price, the first multiple-unit price is reported for use in the
CPI. For example, if the 12-ounce can of corn being priced
can be purchased at 25 centsfor asingle can, three cansfor
69 cents, or five cansfor $1, the price used in the CPI will be
the per-ounce price of the three cans.

Shopperscards If a priced outlet issues a card offering a
‘card discount’ on selected products purchased by
cardholders, such discounts are treated as ‘temporary dis-
counts’ and processed asfollows. Thediscount isincluded
only if 50 percent or more of salesfor the affected item during
the collection period are subject to the card discount.

Special day prices. If aselected outlet has different prices
for priced items, based on the day of the week that a pur-
chase is made, then based on revenue a selection is made
between special day and regular day purchases. If the ‘ spe-
cial day’ is selected then the price collected is for the most
recent special day price.
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Utility refunds. Sometimespublic utility commissionsrequire
that utilities such astelephone, piped gas, or electricity com-
panies make rebates to their customers. These rebates may
arisefrom anumber of different causes. For example, autility
may be permitted to use a new rate schedule temporarily
until afinal determinationismade. If thefinal ratesset by the
commission are lower than the temporary ones, the differ-
ence must be refunded for consumption during the period.
Such refunds do not reflect the actual current-period prices
(what new customerswould pay) for utility services. Thus,
the CPI disregards any refund for past excess charges when
they appear on residential bills as a separate refund credit
that is subtracted from charges for current billing period’s
usage. This procedure reduces month-to-month volatility of
utility indexes and ensures that they reflect current prices
and price trends more accurately. The utility indexes do
include current-period creditsthat are based on current con-
sumption, such as purchased gas adjustment and fuel ad-
justments.

Unit-priced food items. When pricing food items that are
sold on a unit basis but lack alabeled weight, two items are
weighed to permit calculation of an average weight for the
item. This helpsto reduce the variability in the size that oc-
cursamongindividual, looseitemsand isnot overly burden-
somefor the data collection process. For example, if theitem
being pricedisRed Deliciousapplesand the priceis50 cents
each, the BL Sfield staff will report the price of one appleand
the combined weight of two apples taken from the produce
rack. In computing the price per ounce, the combined weight
isdivided by two and the 50 cents price of the Red Delicious
appleisdivided by this average weight.

Container deposits. BLS collects information on container
deposits for a variety of nonalcoholic and alcoholic bever-
ages in order to reflect the influence of changes in deposit
legislation on price change. Consumerswho purchasethrow-
away containers are considered to be purchasing both the
product itself and the convenience of throwing the container
away. When a local jurisdiction enacts deposit legislation
and no longer allows stores to sell throwaway containers,
those consumers who were previously purchasing throw-
away containers may experienceachangeinthepriceof this
convenience. The price of the same size container of product
plus its deposit establishes an upper bound for the price
change since the consumer could retain the former conve-
nience by now purchasing returnables and simply throwing
them away. In similar fashion, information about deposits
and the status of legislation can be used to estimate price
changewhen acontainer bill isrepealed. Changesdueto the
enactment or repeal of container billsare showninthemonth
the legidlation becomes effective.

Sales taxes. The CPI includes all applicable taxes paid by
consumers for services and products purchased. A number



of pricesfor servicesand products used to cal culate the CPI
are collected with taxes included because thisis the manner
in which they are sold. Examples are tires and cigarettes.
Other prices are collected excluding applicable taxes, with
those taxes subsequently added in the Washington office.
Thetax ratesfor these items are determined from secondary
sources based on the state, county, and local tax structure
governing the sale of the service or product at the point of
purchase.

Index Calculation

Asstated earlier, the CPI isactually calculated in two stages.
The sections above described the first stage of that calcula-
tion — how the CPI calculates the basic or elementary in-
dexes, which show the average price change of the items
within each of the 8,018 CPI item/area combinations.

The section below describesthe second stage of calcula-
tion —how the aggregate indexes are produced by averag-
ing across the 8,018 CPI item/area combinations.

Estimation of Upper-Level Price Change
Aggregation of elementary CPI datainto published indexes
requires three ingredients: input elementary indexes, input
elementary expendituresto use as aggregation weights, and
apriceindex number formulathat utilizesthe expendituresto
aggregate the sampl e of elementary indexesinto apublished
index.

1. Input Elementary Price Indexes. The CPI-U, CPI-W,
and all three versions of the C-CPI-U (Initial, Interim, and
Final) are constructed using the same combination of
Laspeyres and Geometric Mean elementary indexes. There
isone exceptiontothisgeneral rule. TheFinal version of the
C-CPI-U containsaslightly different method of imputing off-
cycle elementary index valuesfor elementary item-areacom-
binations priced on abimonthly schedule. Inthe CPI-U, CPI-
W, and the Initial and Interim versions of the C-CPI-U,
off-cycle bimonthly elementary indexes are set equal to the
previous-month index value. In contrast, off-cycle indexes
used in Final C-CPI-U aggregation are set equal to the geo-
metric mean of theindexesfor the adjacent months (seeequa-
tion below).

2. Input Elementary Expenditure Weights. In order to
aggregate elementary indexes into published indexes, an
aggregation weight for each elementary item-area combina-
tionisrequired. Thefunction of the aggregationweightisto
assign each elementary index arelative importance or contri-
bution in the resulting aggregate index. The aggregation
weight correspondsto consumer tastes and preferencesand
resulting expenditure choices among the 211 elementary
itemsin the 38 elementary areas comprising the CPI sample,
for aspecified time period.

a. CPI-U and CPI-W. Inthe CPI-U and CPI-W, aggrega-
tion weights (AW) are defined as:

i,a,p(F; Qb)

AW, =
100

ia,p

where i 5., F% isthe estimated price of item (i) faced by

population (p) in area (a) in period (a), and i,a,pr is the
estimated quantity of item (i) purchased by population (p) in
area (a) in period (b). Period (@) is the base period of the
corresponding elementary item-areaindex. For example, the
“Sportsequipment” (ITEM = RCO2) in Seettle (AREA = A423)
index has a base period of a = June 1985. CPI dementary
indexes have varying base periods. Most published indexes
have an index base period of a = 1982-1984.

Time period (b) corresponds to the reference period of
the expenditures used to derivetheimplicit quantity weights
needed for Laspeyres aggregation. As of 2004, the CPI-U
and CPI-W have an expenditure reference period of b =2001-
02. Historically, the CPI expenditure reference period has
been updated approximately every 10 years (table4). In 2002,
BL S instituted abiennial rotation schedule for updating the
expenditurereference period. Effectivewith the January 2004
index, the expenditure reference period changed from b =
1999-2000 to b = 2001-2002; effective with the January 2006
index it will be updated again to 2003-2004; and so forth.
Note that a change in the expenditure reference period re-
sultsinachangeintheimplicit quantity (Q) assignedto each
elementary index, but not theimplicit price component (P) of
the aggregation weight (AW) of each elementary index.

where,

CPI elmentary area

CPI elementary item

year and month

base-period reference month

D+ - DT

ia

o month (t)

Imputation of Off-Cycle Indexes C-CPI-U estimation

population (Note: C-CPI-U is produced for the urban population only)

index of price change for elementary item (i) in area (a) from base-period (0) to

— - 1/2
i,a,pIX[a 1= (i,a,p IX[a -1 i,a,pIX[a ,t+l])
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TasLE 4. Expenditure Reference Periods in the CPI

Expenditure Month Terminal
Reference Period Introduced Month

1917-1919 1919 Dec. 1924
Avg. 1917-19 and 1934-36) Jan. 1925 Dec. 1929
1934-1936 Jan. 1930 Dec. 1949
1947-1949 Jan. 1950 Dec. 1952
1950 Jan. 1953 Dec. 1963
1960-1961 Jan. 1964 Dec. 1977
1972-1973 Jan. 1978 Dec. 1986
1982-1984 Jan. 1987 Dec. 1997
1993-1995 Jan. 1998 Dec. 2001
1999-2000 Jan. 2002 Dec. 2003
2001-2002 Jan. 2004 Dec. 2005

Note that prior to January 1953, previously published indexes of-
ten were revised retroactively based on more recent consumer
expenditure data.

Aggregation weights for the CPI-U and CPI-W are de-
rived from estimates of household expenditures collected in
the Consumer Expenditure (CE) Surveys. Despiteanincrease
in the CE sample size in 1999, expenditure estimates at the
elementary item-area level would be unreliable due to sam-
pling error without the use of statistical smoothing proce-
dures. BLS uses two basic techniques to minimize the vari-
ance associ ated with each elementary item-area base-period
expenditure estimate. First, dataare pooled over an extended
time period in order to build the expenditure estimates upon
an adequate sample size. The current reference period (b)
uses 24 months of data.*> Second, elementary item-area ex-
penditures are averaged, or composite-estimated, with item-
regional expenditures* This has the effect of lowering the
variance of each elementary item-areaexpenditure at the cost
of biasing it toward the expenditure patternsobserved in the
larger geographical area. This processis summarized in the
following eguations. ~

The estimated expenditure ia.p (PQ)b foritem (i)in
area (a) for population (p) in reference period (b) is derived
from aweighted average of theitem’ srelativeimportancesin
the elementary area (a) and its relative importances in its
corresponding region-size classification (m), for each year
encompassing reference period (b). Theweight (d) assigned
to the region-size area (m) and the weight (1-d) assigned to
the elementary area (a) isafunction of the variance in each
area and the covariance of each measure.*”  The resulting
average share ( S) isthen multiplied by the sum of all expen-
dituresin the elementary areain the corresponding year, to
obtain a revised item expenditure. In a process called “rak-

“ Prior to 2002, the expenditure reference period was based on 36
months of data (e.g., b=1993-95 from 1998 to 2001 and b=1982-84
from 1987 to 1997).

“ Elementary areas are grouped into region-by-city-size classifica-
tionsfor the purpose of composite-estimation. There are four regions
(Northeast, Midwest, South, and West) and two city-size classifica-

ing,” the revised item expenditures are adjusted by afactor
such that once summed, they equal the unadjusted expendi-
turesat themajor area(m) expenditureclass(e) level. Annual
item-area expenditures (b,) have alower bound of one cent
($0.01). Theraked item expendituresin each year of reference
period (b) arethen averaged to obtai n the estimated expendi-
turein (b). Finally, the estimated expenditure is adjusted by
the corresponding item-areaindex to obtain the aggregation
weight: an expenditure value with an implicit price of time-
period (a) and implicit quantity of time-period (b).

b. Initial C-CPI-U and Interim C-CPI-U. Sincethelnitia
version of the C-CPI-U is published simultaneously with
the CPI-U, it uses expenditure data from the same expendi-
ture reference period (b) asthe CPI-U aggregation weights.
Unlike the CPI-U, however, the expenditures are not ad-
justed forward to aDecember pivot month and rebased such
that the implicit price corresponds to the corresponding
item-areaindex base period. Rather, the estimated expendi-
ture weights with implicit prices of time period (b) and im-
plicit quantities of time period (b) are used as aggregation
weights.

The Interim version of each monthly C-CPI-U index is
published in February of the ensuing year. Hence, if the
ensuing year is aweight update year, then the Interim ver-
sion of each monthly C-CPI-U is based upon more contem-
poraneous expendituresthanitsinitial version. For example,
2002 Initial indexes produced in 2002 used b = 1999-2000.
Interim indexes for 2002 were produced in 2003 and likewise
used b = 1999-2000. Initial indexes for 2003 also used b =
1999-2000. However, 2003 I nterim indexes produced in 2004
—aweight update year—were constructed using b =2001-
02.

c. Final C-CPI-U. For the Final C-CPI-U, which usesthe
Torngvist index for upper-level aggregation in a monthly-
chained construct, monthly expenditure estimates for each
elementary item-area combination are required as aggrega-
tion weights. These are derived from the same Consumer
Expenditure Survey dataasthe CPI-U aggregation weights.
Likethebiennial dataused for CPI-U aggregation, adequacy
of the underlying sample size from which the expenditure
weights are estimated is an issue for C-CPI-U aggregation.
To minimizethevariance of the elementary item-area-monthly
expenditures, aratio-allocation procedure is adopted to es-
timate each item-area-monthly expenditure from item-U.S.-

tions (A-sized cities and non-A-sized cities) for atotal of 8 region-by-
city-size classifications.

4" For more information on composite-estimation, see Michael P.
Cohen and John P. Sommers, “Evaluation of the Methods of Com-
posite Estimation of Cost Weights for the CPI,” Proceedings of the
Business and Economic Statistics Section, American Statistical Asso-
ciation, 1984, pp. 466-71.



Estimation of CPI-U Elementary Aggregation Weights

Expenditure on item (i) in area (a) by population (p) in year (b ) i,a,p(PQ)bn

1
Total expenditures in area (a) by population (p) in year (b ) ialanp

,a,p n |
o
Share of total expenditures for item (i) in area (a) a i a,p(PQ)bn
for population (p) in year (b ) i,al a,p
ida
Expenditure on item (i) in major area (m) i,m,p(PQ)bn = a i,a,p(PQ)bn
by population (p) in year (b ) i,a m,p
o
Total expenditures in major area (m) a i m,p(PQ)bn
by population (p) in year (b ) i,mi m,p
_ i,m, p(PQ)bn
imp~on d
Share of total expenditures for item (i) in area (a) a. i,m,p(PQ)bn
for population (p) in year (b ) i,m mp
Composite-estimated share of total
expenditures for item (i) in area (a) a = ( ) _ ( )
for population (p) in year (b ) i,a,pson d imp Son +(1 d) i,a,pson
=~ _®g 6
Estimated expenditure on item (i) in i,a,p(PQ)bn = a i,a,p(PQ)bn: i|a|psbn
area (a) by population (p) in year (b ) j,d a,p [1/]

- AP,
ap(PQ) 5, =05 (PQ)y, 27

i ~—~
Raked expenditure on item (i) in a i,a,p(PQ)bn
area (a) by population (p) in year (b)) i,al gm
aa 1o ~
Estimated expenditure in expenditure i,a,p(PQ)b - _Qa i,a,p(PQ) bn
reference period (b) N @nz

&

Cost Weight in pivot month (v) i,a,p

52 ap(PQy)
i,a,p(PaQb) = 2P I)v(
Aggregation Weight iap ' Nay

S A SA\ - ia Ixav C
i,a,p(R/Qb):i,a,p(PQ)b ép—

(7]
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where,

p

a = CPI elementary area
i = CPI elementary item
e = expenditure class

m

representing
= price
= quantity

o ZOT

o

a = lower-level index base-period

i,a

period (b) for item (i) in area (a)

i,a

(i) in area (a)

= population (urban or urban wage-earner)

= One of 8 CPI major areas, defined by region-and-city-size classification. Regions are
Northeast, Midwest, South and West; city-size types are self-representing and non-self-

= number of years in the CPI-U expenditure reference period (NOTE: currently N=2)

=year belonging to expenditure reference period (b) (NOTE: n=1 is 1999 and n=2 is 2000
in the current CPI-U expenditure reference period)

= weight assigned to major area (m), where0 <d<1

\% =year and month, usually December, prior to the month expenditure weights from refer-
ence period (b) are first used in the CPI
i,a,p>b, = estimated expenditures (PQ) for item (i) in area (a) for population (p) as a percent of
total CPI expenditures in area (@) in period b _
) IXa.b = lower-level index of price change from index base-period (a) to expenditure reference-

IX,, = lower-level index of price change from index base-period (a) to pivot-month (v) for item

monthly expenditures (see equation below).

Themonthly expenditurefor aniteminanelementary areais
derivedintwo steps: first, themonthly expenditurefor theitem
issummed acrossall 38 areasto obtainanational, monthly item
expenditure; second, the national monthly item expenditureis
alocated among dl 38 elementary areasaccordingtoeachared s
relative expenditure share for the item during the current
and preced_l ng 11 months. N_otethat . A( PQ)t =i,A(PQ)t'

The estimated monthly item-area expenditures have a
lower bound of 1/12th of apenny ($0.000833) such that once
summed over the calendar year, they have a lower bound
($.01) equivalent to that of the annual datain the CPI-U ex-

Egtimation of Monthly Expenditures at the Elementary L evel

penditure reference period data.

3. Aggregation Formula. The Laspeyres priceindex is
used to aggregate elementary indexesinto published CPI-U
and CPI-W indexes. The Laspeyres index uses estimated
quantitiesfrom the predetermined expenditure reference pe-
riod (b) in order to weight each elementary item-areaindex.
These quantity weights remain fixed for a two-year period,
and then are replaced each January in each even year when
the aggregation weightsare updated. In alL aspeyresaggre-
gation, consumer substitution between itemsisassumed to
be zero. The aggregate index for any given month is com-
puted as a quantity-weighted average of the current month

Estimated monthly expenditures

where,

CPI elementary area
CPI elementary item

price
quantity
month

4~ 0T> 0T
e e 1 (O

-
A & ée é i,a,p(PQ)t %
ap(PQ = 8 14, (P {55 :
haA 9 a a i,a,p(PQ)t -

eid Al T [}

population (NOTE: C-CPI-U is produced for the urban population only)

all CPI elementary areas (“U.S. City Average”)

time period covering month (t) and 11 months prior to month (t)

36



index divided by the index value in the index base period
(seethe equation for long-term price change below). Month-
to-month price change is then calculated as a ratio of the
long-term monthly indexes (see equation below).

In contrast, the C-CPI-U isbuilt by chaining together in-
dexes of one-month price change. For the Final C-CPI-U in-
dex, each monthly index is computed using the Torngvist
formula and monthly weights from the current month and
previous month. Consumer substitution behavior is not as-
sumed by the Torngvist formula, but rather implicitly ac-
counted for by use of current and base-month expenditures.
Anindex of one-month price change is calculated and then
multiplied by the previous month index value to obtain the
current month index value. Seethe equations on thefollow-
ing page.

For theInitial and Interim C-CPI-U indexes, the Geometric
Mean index formula is used to first calculate a month-to-
month index of price change. Thismonthly index will then be
multiplied by an adjustment factor (1) that represents the
historically observed difference between Tornqvist and Geo-
metric Mean upper-level aggregation of CPI elementary in-
dexes (see equations below).”® The function of the adjust-
ment factor is to more closely align the Geometric Mean

CPI-U and CPI-W Upper-level Aggregation Formula

month-to-month index, computed with lagged base-period
expenditure weights (b), to a Tornqvist month-to-month in-
dex, computed with contemporaneous monthly expenditures
(t-1andt).

Finally, the adjusted Geometric Mean month-to-month
index ismultiplied by the previous-month C-CPI-U index value
to obtain the current month C-CPI-U index value. (Equations
are shown on the following page). Note that each Interim
month-to-month index will be chained onto an Interim long-
term index value, with the exception of the January index,
which will be chained onto the previous year December in-
dex, which will bein Final C-CPI-U form. Each Initial month-
to-month index will be chained onto an Initial long-term in-
dex value, with the exception of the January index, which will
be chained onto the previous year December index, which
will bein Interim C-CPI-U form.

“ The set of data available to compute the adjustment factor is
limited to all time periods for which the Final C-CPI-U has been
computed. In 2004, for example, Final C-CPI-U indexes were avail-
ableonly for the 36 months of 2000-2002. L acking a sufficient time-
series of historical data, the adjustment factor to date for Initial and
Interim C-CPI-U indexes has been set equal tol =1. Asadditional data
become available, the optimal value of | will be evaluated, and its
vaue will be subject to change periodically.

Long-term Price Change

Month-to-Month Price Change

o] -, LorG
aiaI.Ai,a,pAWb |ap|X[a;t]
L — L -1
,plxlz;t]_l,A,plx[z;vl o AW, IX LoG
a- iap b iap [a;V]
i,all,A

L
IX L 1LAp I><[z;t]

I,Ap [t-1t] IX L
1,A,p [zt-1

base period of the aggregate index (NOTE: the All-Items, U.S. City Average CPI-

year and month, usually December, prior to the month expenditure weights from
lower-level index of price change from period (a) to month (t) for item (i) in area

lower-level index of price change from period (a) to pivot-month (v) for item (i) in

where,
A = all elementary areas (“U.S. City Average”)
a = CPIl elementary area
p = population (the C-CPI-U is calculated for the U-population only)
i = CPI elementary item
I = all elementary items (“All-items”)
t = month
Z =
U index has a base-period of z=1982-84)
a = base period of the elementary index (i) in area (a)
Vv =
reference period (b) are first used in the CPI
1X =
i,a, [a;t]
’ Q)
i,a,p Ix[a;v] =
area (a)
apAW, = aggregation weight from reference period (b) for item (i) in area (a)
'vAvPIXL[z:vJ =

aggregate-level CPI-U index of price change from period (z) to pivot-month (v)
for aggregate item (l) in aggregate area (A) for population (p)




Final C-CPI-U Upper-level Aggregation Formula

Long-term Price Change |XT |XT . |XT
[zt-1] 1,Ap [t-1;t]

i,a,pst-1+i,a,pst

%i’aleorG 0 2

) T ~ C [a;t] +
Month-to-Month Price Change LA |X[t 1 = O Q—IXL"G -
halAgia Mg g
where,
p = population (the C-CPI-U is calculated for the U-population only)
a = CPI elementary area
A = aggregate area
i = CPI elementary item
1 = aggregate item
z = base period of the aggregate index (NOTE: the All-ltems, U.S. City Average C-

CPI-U index has a base-period of z=December 1999)

a = base period of the elementary index (i) in area (a)
t = month
B lower-level index of price change from period (a) to month (t) for item (i) in area (a)
. ey = I?V\Ser—level index of price change from period (a) to month (t-1) for item (i) in area
a
.S, expenditure in month (t) for item (i) in area (a) as percent of total expenditures in
' month (t) for aggregate item (1) in aggregate area (A)
.S = expenditure in month (t-1) for item (i) in area (a) as percent of total expenditures
' in month (t-1) for aggregate item (1) in aggregate area (A)
LA IXTM = aggregate-level C-CPI-U Torngvst index of price change from period (z) to month

(t) for aggregate item (1) in aggregate area (A)

Initial and Interim C-CPI-U Upper-level Aggregation Formula

Initial C-CPI-U
Long-term Price Change LAP IX[Z =l Aplx[z y-112] O AP |X[y n-Ly.nl
Interim C-CPI-
Logg-terCmCPricLer Change AP IX[Z ya1 T Aplx[z y-112] O I,Ap lx[y n-1;y,n]
Initial C-CP1-U IaIXL"rG _'aps°
Month-to-Month Price Change |)(t vy = O ¢ e [ay e
idl,A |a|X[at1”'a
Interim C-CPI-U I X LorG ('ji,a,DSD
Month-to-Month Price Change |XG -y Q ha'NMad] =
[t-1;t] - O LoG =~
i,al |,A8 IX [a:t-1 g
where,
p = population (the C-CPI-U is calculated for the U-population only)
a = CPIl elementary area
A = all elementary areas (“U.S. City Average”)
i = CPIl elementary item
1 = all elementary items (“All-items”)
t = month
y = year
| = adjustment factor (Note: | =1)
z = base period of the aggregate index (NOTE: the All-1tems, U.S. City Average C-CPI-U
index has a base-period of z=December 1999)
a = base period of the elementary index (i) in area (a)
WXy = lower-level index of price change from period (a) to month (t) for item (i) in area (a)
i ey = lower-level index of price change from period (a) to month (t-1) for item (i) in area (a)
' S, = expenditure in reference period (b) for item (i) in area (a) as percent of total expen-
ditures in reference period (b) for aggregate item (l) in aggregate area (A)
IXT[Z_‘] = aggregate-level C-CPI-U Tornqgvst index of price change from period (z) to month
o (t) for aggregate item (1) in aggregate area (A)
Lapl Xpyiig = aggregate-level C-CPI-U interim index of price change from period (z) to month (t)

for aggregate item (1) in aggregate area (A)
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Calculation of seasonally adjusted indexes

Seasonal adjustment. Seasonal adjustment removesthe es-
timated effect of changes that normally occur at the same
time every year (such as price movements resulting from
changing climatic conditions, production cycles, model
changeovers, holidays, sales, etc.). CPl series are selected
for seasonal adjustment if they pass certain statistical crite-
ria and if there is an economic rationale for the observed
seasonality. Seasonal factorsused in computing the season-
aly adjusted indexes are derived using X-12-ARIMA sea-
sonal adjustment software. X-12-ARIMA, devel oped by the
Bureau of the Census, is an extension of the X-11 variant of
the Census Method Il Seasonal Adjustment methodology,
which allowsthe use of regression-ARIMA modelsfor more
sophisticated time series analysis. In some cases, interven-
tion analysis seasonal adjustment iscarried out using X-12-
ARIMA to derive more accurate seasonal factors. Consumer
price indexes may be adjusted directly or aggregatively de-
pending on the level of aggregation of the index and the
behavior of the component series*

Intervention analysis seasonal adjustment. Some index se-
ries show erratic behavior due to nonseasonal economic
events (called interventions) or methodology changes.
These events, which can be one-time occurrences or recur-
ring eventsthat happen at infrequent and irregular intervals,
adversely affect the estimate of the seasonal component of
the series.

Intervention analysis seasonal adjustment allows non-
seasonal economic phenomena, such as outliers and level
shifts, to be factored out of indexes before calculation of
seasonal adjustment factors. (Anoutlier isanextremevalue
for aparticular month. A level shift isachangeor shiftinthe
price level of a CPI series caused by an event, such as an
excise tax increase or oil embargo, occurring over 1 or more
months.) Anindex serieswhose underlying trend has experi-
enced a sharp and permanent shift will generate distorted
resultswhen adjusted using the standard X-12-ARIMA pro-
cedure. X-12-ARIMA’s regression techniques are used to
model the distortions and account for them as part of the
seasonal adjustment process. The result is an adjustment
based on a representation of the series with the seasonal
pattern emphasized. Intervention analysis seasonal adjust-
ment also makes it possible to account for seasonal shifts,
resulting in a better seasonal adjustment in the periods be-
fore and after the shift occurred. Not all CPI series are ad-
justed using intervention analysis seasonal adjustment tech-
niques. However, for affected series, the resulting seasonal
factors better represent the true seasonal pattern than fac-
tors calculated without these techniques. These seasonal
factors are applied to the original unadjusted series. Level

“ J.A. Buszuwski and S. Scott, “On the use of Intervention Analy-
sisin Seasonal Adjustment,”’ Proceedings of the Business and Eco-
nomics Section, American Statistical Association, 1988.

39

shiftsand outliers, removed in cal culating the seasonal fac-
tors, remain in the resulting seasonally adjusted series.

Inrecent years, BL S has used intervention analysis sea-
sonal adjustment for variousindexes—gasoline, fuel oil, new
vehicles, women’sand girls’ apparel, educational booksand
supplies, electricity, utility (piped) gas service, water and
sewerage maintenance, non-al coholic beverages and bever-
age materials, and whiskey at home. Series are adjusted
using intervention analysis techniques when interventions
are clearly identified. After a number of years, series may
revert to adjustment using standard methods. In addition,
for some series, intervention analysisis used and the result-
ing seriesdoes not show aclear and stable seasonal pattern.
In these cases, the seriesis not seasonally adjusted.

Direct and aggregative adjustment. Each year BL S season-
aly adjustseligiblelower level CPI index seriesdirectly with
the X-12-ARIMA software using unadjusted indexesfor the
latest 5 to 8 calendar years. CPI index series are adjusted
using the multiplicative model.

Most high-level index series are adjusted by the
aggregative method, which is more appropriate for broad
categories whose component indexes show strongly differ-
ent seasonal patterns. Under the aggregative method, direct
adjustment isfirst applied toindexesat lower levelsof detail,
and thereafter the adjusted detail is aggregated up to yield
the higher level seasonally adjusted indexes. If intervention
analysis is indicated, it will be used in adjusting selected
lower level indexes prior to aggregation. For those series
that have not been selected for seasonal adjustment, the
original, unadjusted data are used in the aggregation pro-
cess.

Revision. The seasonal factors are updated annually. Each
year in February, BLS recalculates and publishes revised
seasonally adjusted indexes for the previous 5 years. Sea-
sonally adjusted indexes become final in the last and fifth
year of revision. Seasonal factorsfor the past year are used
to generate seasonally adjusted indexesfor the current year
starting with the release of the January CPI.

Calculation of Annual and Semiannual Average
Indexes

CPI annual average indexes use 12 successive months of
CPI values as:

]62
| 12av_ta:-1 I t,0/12

Semiannual averageindexesare computed for thefirst half of
the year (January-June) and for the second half of the year
(July-December) using 6 successive months of CPI values
as:
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wherethe value of each monthly index isreal or interpolated,
depending on availability.>

For bimonthly indexes, the intermediate indexes are cal-
culated using a geometric mean of the valuesin the months
adjacent to the one being estimated.

Average Prices

Averagepricesareestimated from CPI datafor selected food
and beverage items, utility (piped) gas, electricity, gasoline,
automotivediesel fuel, and fuel oil #2in order to support the
research and analytic needs of CPI datausers (see Appendix
3). Food average prices are published without tax while the
other average prices are published with tax included.

For each food and beverage item, the average price for a
specified unit of size (e.g., pound, gallon, etc.) is published
monthly for the U.S. city average and for the four regions -
Northeast, Midwest, South, and West. Metric equivalent sizes
are shown aswell.

Average pricesfor utility (piped) gas, el ectricity, and gaso-
line are published monthly for the U.S. city average, the 4
regions, the 3 population size classes, 10 region/size-class
crossclassifications, and the 14 largest local index areas. For
utility (piped) gas, average prices per therm, per 40 therms,
and per 100 therms are published. For electricity, average
prices per kilowatt-hour (kwh) and per 500 kwh are published.
For gasoline, theaverage price per gallonispublished. Aver-
age prices for commonly available grades of gasoline are
published aswell asthe average price across all grades.

®To be published, a semiannual average must have at least two
noninterpolated index values with sufficient samples. An annual aver-
age must have at least four noninterpolated index values with suffi-
cient samples.
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Average prices per gallon for automotive diesel fuel and
fuel oil #2 are published monthly for the U.S. city average,
the 4 regions, the 3 population size classes, and 10 of 12
region/size-class cross classifications.

Pricequotesfor 40 thermsand 100 thermsof utility (piped)
gas and for 500 kwh of electricity are collected in sample
outlets for use in the average price programs only. Since
they arefor prespecified consumption amounts, they are not
usedinthe CPI. All other price quotesused for average price
estimation are regular CPI data.

With the exception of the 40 therms, 100 therms, and 500
kwh price quotes, all eligible prices are converted to a price
per-normalized quantity. These prices are then used to esti-
mate a price for adefined fixed quantity. For example, prices
for avariety of package sizesfor flour are converted to prices
per ounce. An average price per ounce of flour isthen esti-
mated and multiplied by 16 to yield a price per pound, the
published quantity.

The average price for collection period t is estimated as:

é- Wit Pit/Pib
é- Wit/Pib

where W, isaquote-level expenditure weight of items used
in the average price estimation for the ELI/PSU/replicate.
Dividing the expenditure weight by the base price, P, for a
given quoteyieldsanimplicit estimate of quantity. Thus, the
averagepriceis, conceptually, aweighted average of prices,
P, Where the weights are quantity amounts. Imputed prices
are used in estimating average prices.



Part |11. Precision of CPl Estimates

Animportant advantage of probability sampling methodsis
that ameasure of the sampling error of survey estimatescan
be computed directly from the ssmpledata. The CPl sample
design accommodateserror estimation by making two or more
selections (replications) of items and outletswithin anindex
area. Therefore, two or more samples of quotesin each self-
representing PSU and onein each non-self-representing PSU
areavailable. Withthisstructure, whichreflectsall stages of
the sampledesign, variance estimation techniques using rep-
licated samples can be used.

Sources of error

We divide the total error into two sources. sampling error
and nonsampling error. Sampling error istheuncertainty in
the CPI caused by the fact that a sample of retail pricesis
used to compute the CPI, instead of using the compl ete uni-
verse of retail prices. The sampling variance attributable to
the estimation of expenditure weights (see Chap. 16 for more
detail on Consumer Expenditure Weights) is directly incor-
porated in the variance estimates computed for the CPI, due
to the fact that these expenditures are independently esti-
mated for each replicate. Nonsampling error istherest of the
error, and will be discussed at the end of thissection. Incor-
rect information given by survey respondents and data pro-
cessing errors are examples of nonsampling error.

The Bureau of Labor Statistics constantly triesto reduce
theerrorinthe CPI. Varianceand sampling error are reduced
by using samples of retail prices and samples of consumer
expenditures that are as large as possible, given resource
constraints. The Bureau has developed a model that opti-
mizes, on abi-yearly basis, an updated all ocation of resources
by indicating the number of prices that should be observed
in each geographic area and each item category, in order to
minimize the variance of the U.S. City Average-All Itemsin-
dex. The Bureau reduces nonsampling error through aseries
of computerized and professional data reviews, as well as
through continuous survey processimprovementsand theo-
retical research.

Sample design
Starting in 1978 the CPI’ s sample design has accommodated
variance estimation by using two or more independent
samples of items and outletsin each geographic area. This
allowstwo or more statistically independent estimates of the
index to be made. Theindependent samplesare calledrepli-
cates, and the set of all observed prices is called the full
sample.

Asdiscussed above, the BLS calculates CPI indexes for
38 geographic areas across the United States. The 38 areas
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consist of 31 self-representing areas and 7 non-self-repre-
senting areas. Self-representing areasarelargemetropolitan
areas, such as the Boston metropolitan area, the St. Louis
metropolitan area, and the San Francisco metropolitan area.
Non-self-representing areas are coll ections of smaller metro-
politan areas. For example, one non-self-representing areais
acollection of 32 small metropolitan areas in the Northeast
region (Buffalo, Hartford, Syracuse, Burlington, etc.) of which
eight have been randomly selected to represent the entire
set. Within each of the 38 areas, price data are collected for
211 item categories calleditem strata. Together the211 item
strata cover all consumer purchases.

Multiplying the number of areas by the number of item
strata gives 8,018 (= 38 x 211) different areal/item combina
tionsfor which priceindexesneed to becalculated. Separate
priceindexes are cal culated for each one of these 8,018 area/
item combinations. After calculating all 8,018 of thesebasic-
level indexes, theindexesarethen aggregated to form higher-
level indexes, using expenditure estimatesfrom the Consumer
Expenditure Survey astheir weights.

CPI variances are primarily computed with a Stratified
Random Groups method, for 1-, 2-, 6- and 12-month percent
changes. From 1978 to 1998, the BLS computed CPI vari-
ancesby using afirst order Taylor approximation of theratio
of cost weights. Thismethodology wasreplaced, beginning
inJanuary 1998, by the Stratified Random Groups method, in
which variancesare computed separately for certain subsets
of areas and items, and then those individual variances are
combined together to producethevariance of theentirearea
and item combination. Subsets of items are formed by the
intersection of theitem category with each of the eight major
groups.

Variance estimation using replicates
Let IX(A,l,f,t) denote the index value for area=A, item
category=l, in month=t, where f indicates that it is the full-
sample value, and let I X(A,l,f,t-K) denote the value of the
sameindex in month=t-k. The upper-case|letter Adenotesa
set of areas, such asthe Northeast or Midwest region of the
country, and the upper-case letter | denotes a set of item-
strata, such asall itemsor all items lessfood and energy, or
evenasingleitem-stratum. Also let IX(Al,r.t) andIX(Alr t-
k) be the corresponding index values for replicate=r. Most
areas have two replicates, but some have more. Then, the
full-sample k-month percent change between monthst-k and
t is computed by dividing IX(A,l,ft) by IX(A,lf,t-K), sub-
tracting 1, and multiplying by 100:

& IX(AIf,1)

PC(AI, f,t,t- k)ngX(A,l R 0.

%]

- 1=7 100




Every index has an aggregation weight, AGGWT(A,I f) or
AGGWT(A,l,r,),associated withit, which isused to combine
the index with other indexes to produce indexes for larger
geographic areas and larger item categories. For example,
the aggregation weights are used to combine all 8,018 “ba-
sic-level” indexesinto higher-level indexes such asthe U.S.
City Average-All Itemsindex. The product of an index and
itsweight is called a cost weight.

CWA I, f,1) = IX(A I, f,1) " AGGWT(A I, )

A cost weight is an estimate of the total cost in area=A for
consumption of item category = in month=t. A replicate
cost weight would be indexed withr instead of f. Since the
aggregation weights are not indexed by time (except across
pivot months; see bridging section below), the percent
change formula above is equivalent to

& CW(A I, f,1) )

PC(A 1, f,t,t- k)= gCW(M X 1z 100
%]
which iseguivalent to
z ééCW(a,i,f,t) 6
PC(AI, f,t,t- K) =¢= g"éw(ai g
dAIII Y ﬂ

because cost weights are additive from the lowest area-item
level up to the highest U.S. City Average-All-Items level.
The lower case letter a denotes one of the 38 basic-level
areasincluded in area=A, and the lower case letter i denotes
one of the 211 item categories. (Note: Item aggregation | can
be assmall asoneitem stratum or may comprise one or more
major groups.)

For the Stratified Random Groups method, areplicate per-
cent change is defined as follows: At each area-item repli-
cate level, theindividual full sample cost weight, CW(a, i, f,
-), issubtracted from the full sample cost weight CW(A, I, f,
-), and areplicate cost weight, CW(a, i, r, -),isadded back in.
The replicate percent change for area=a, item subset=i,
replicate=r between months t-k and t is then computed as
follows:

& CW(ALf,1)- CW(ai, f,t) +CW(ai,r,t) ) 12’ 100

PG@irLt-k)= ECW(ALL T t- K- CW(al, f.i- K+ OW@ELLK) 5

for self-representing areas. For non-self-representing areas,
another replicate percent change for area=a, item category=l,
replicate=r between monthst-k andt is computed as:

2

PC,(alr - k):gCW(CW(A,I, f,1)- CW(a,l, f,1)+CW(a, I,r.t) 18 100

Al f.L-K-CW@l, f1-K+CW(@ ,nt-k g

CW(AI-,)=8& & CW(ai,,)

alA il
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The symbol al A means that the sum is over all basic-
level areas within area = A, and the symbol il | means that
the sum is over major groups within item category = I.

Thevarianceis computed with the following Stratified
Random Groups variance estimation formula:

2 o 1 8
V[PC(A,I, f,t,t- K)] zﬁais&(&-ﬂi(m(a”“ K- PC(AL ftt-k)f
1
P L1, tt- k) - PC(AL fitt- K
+ﬁ;m(& J)a(cN(a rtt- k) - PC(AL ftt- K

where Sand N are the sets of all self-representing and non-
self-representing areas in the CPI’s geographic sample, re-
spectively; and ACSand ACN are the sets of all self-
representing and non-self-representing areaswithin area=A.
The number R, isthe number of replicatesin area=a.

When theitem category | no longer spans morethan one
major group, the above formula reduces to:

VIPC(A, I, f t,t- k)] = amé_ (PC@1,r,t,t-k)- PO(AL f tt- k)

Variance estimation without replicates
BL S computesindex seriesfor 85 special (SRC) item catego-
ries, which are below the item-stratum level and thus do not
have accompanying replicate index values. (CE weightsare
produced only down to the item-stratum level in each index
area.) The Stratified Random Groups methodology requires
areplicatestructure. So, for these SRC items (such as butter
or pork or new cars), an alternative variance estimation
method is needed. Given the availability—at the regional
and higher arealevels— of independent estimatesfor these
SRC items, the jackknife variance estimation methodol ogy
can be employed. Each areafull sample cost weight can be
subtracted off from the all-area full sample cost weight to
provide us with ajackknife replicate estimate. By taking the
ratio of thesereplicate cost weight estimatesat timest and t-
k, subtracting one and multiplying by 100, one obtains the
required jackknife replicate percent change value. (For the
U.S. City Average SRC item estimates there are 38 indepen-
dent index areas, and so 38 jackknife replicate estimates to
work with.)

The full-sample percent change is computed the same as
before (except that item category=l hereissmaller even than
an item-stratum):

& CW(A I, f,1)

.49
CW(AT, f,t-K)

7]

100

PC(A I, f,t,t- k) =

The jackknife replicate percent change is computed as
follows:

e

PCIA- 81,1 Lt~ k)=g CW(A I, f.t)- CW(a,l, f,t)

CW(A 1, T,t-K)- CW(al, f,t- K)

- 1% 100
%]



Thenthevariancefor the k-month percent changeiscom-
puted in the usual jackknife form:

VIPC(ALL T tt- k)] =218 (Pe(A- a 1,1t t-K)- PO(AL, ,t.t- K)
Bridging across pivot months

Every two years, BLS updates its set of aggregation index
weights with a new two-year set of weights, based on CE
expenditure data collected from thet-2 and t-3 years, which
are used in the index (and variance) system for two years
running. Thus, in January 2002, BL S replaced its old set of
aggregation weights with a new two-year set of weights
from expenditure data collected in 1999-2000. In January
2004, this set of weights was replaced by an updated set of
weights from expenditure data collected in 2001-2002, and
So on.

Whenever thevariance estimates*” cross’ the pivot month
(Dec '01, Dec '03, etc.), a bridging factor has to be intro-
duced into any variance calculation that crosses the pivot
month anywhere betweent andt-k months (including month
t-k, but not including montht). The bridging factor isthen
applied directly to the individual ratio of cost weights, for
both full-sample and replicate values, inside each percent
change calculation. Thus, inits most general form,

g8 CW(, ) . CW(,,0ld)

b
gCW(- v t-K) CW(- -, new)

1+" 100

(]

PC(-, v tt- k)=

for every combination of area and item, and for full-
sampleand replicate val ues, with the bridging factor default-
ing to 1 whenever not applicable.

The bridging factor, CW( - ,-,-,0ld) / CW(: ,-,- ,new), es-
sentially allows the old aggregation weight in the bridge's
numerator to cancel out the old aggregation weight inthet-
k cost weight, while the new aggregation weight in the
bridge’ sdenominator cancels out thenew aggregation weight
inthet cost weight, leaving IX(-,-,-,t) /IX(-,-,- ,t-k) freeto
move thislevel’s percent change without disruption. Note,
IX(-,-,-,old)/IX(-,-,-,new)=1atal times.

Nonsampling Error

CPI estimates are subject to nonsampling error as well as
sampling error. Surveys involve many operations that must
be performed in order to produce the final results. All of
these are potential sources of nonsampling error. Theerrors
arisefromthe survey processregardless of whether thedata
are collected from the entire universe or from asampl e of the
population. The most general categories of nonsampling er-
ror are coverage error, NONresponse error, response error,
processing error, and estimation error.

Coverage error in an estimate results from the omission of
part of the target population (undercoverage) or the inclu-
sion of units from outside of the target population
(overcoverage). Coverage errorsresult from the omission of
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cities, households, outlets, and items that are part of the
target populationsfrom therel evant sampling frames or from
their double counting or improper inclusion of them in the
frames. A potential source of coverage error isthetime lag
between the Telephone Point-of -Purchase Survey (TPOPS)
and the initiation of price collection for commodities and
services at sampled outlets. Because of the time lag, the
products offered by the outlet at the time pricing isinitiated
may not coincide with the set from which the POPS respon-
dents were purchasing.

Nonresponse error results when data are not collected for
somesampl ed unitsbecause of thefailureto interview house-
holds or outlets. This can occur when selected households
and outlets cannot be contacted or refuse to participate in
the survey. Nonresponse rates during monthly pricing for
the CPI commodities and services and housing surveys are
shownintables5 and 6.

Table 5. Response rates for commodities and services for
the CPI-U, U.S. City Average, by major group, 2003

- Used Percent
Commodities - Percent i i
and services Eligible | Collected collected ] n . ) n .

estimation| estimation

Outlets 340,171 329,344 96.7 316,773 93.0
Total quotes 1,117,186 947,101 84.8 926,775 83.0
Food 411,609 373,782 90.8 368,186 89.5
Housing (less

shelter) 149,288 133,171 89.2 130,107 87.2
Apparel 144,383 75,452 52.3 71,581 49.6
Transportation 127,050 117,662 92.6 115,338 90.8
Medical care 90,816 80,739 88.9 79,480 87.5
Recreation 86,067 73,264 85.1 70,702 82.1
Education and

communi-

cation 63,784 52,357 82.1 51,337 80.5
Other goods

and services 44,189 40,583 91.8 40,044 90.6

Table 6. Response rates for housing for the CPI-U, U.S.
City Average, 2003

No Data .
rousng | g |l | St | acol | U5t
(Shelter) tion or )

reported vacant other tion
Number of
total units 68,624 52,113 6,106 10,405| 58,219
Percent of
eligible units 100.0 75.9 8.9 15.2 84.8

Response error resultsfromthe collection and usein estima-
tion of incorrect, inconsistent, or incomplete data. Response
error may arise because of the collection of data from inap-
propriate respondents, respondent memory or recall errors,
deliberate distortion of responses, interviewer effects,
misrecording of responses, pricing of wrong items, misun-
derstanding or misapplication of datacollection procedures,



or misunderstanding of the survey needs and/or lack of co-
operation from respondents. The pricing methodology in
the commodities and services component of the CPI allows
the previous period’s price to be available at the time of
collection. This dependent pricing methodology is believed
to reduce response variance for measuring change, but may
cause response biasand lag. The housing component of the
CPI employs an independent pricing methodology specifi-
cally to avoid potential response bias.

Processing error arises from incorrect editing, coding, and
datatransfer. Pricedataare collected by computer-assisted
datacollection (CADC). With CADC, processing error ismini-
mized. Automated data checking insures that only correct
data types are collected; other automated logic checks re-
move all redundant question patterns, and the instrument
informs the field staff when not all required data have been
collected. In both systems, errors can also result from soft-
ware problemsin the computer processing which cause cor-
rectly entered datato be lost. Computer screening and pro-
fessional review of the data provide checks on processing
accuracy. Occasional studies of these processing errorsin
the CPI have shown them to be extremely small.

Estimation error resultswhen the survey process does not
accurately measure what is intended. Such errors may be
conceptual or procedural in nature, arising from a misunder-
standing of the underlying survey measurement conceptsor
amisapplication of rules and procedures.

Substitutions and adjustments for quality change in the
items priced for the CPI are possible sources of estimation
error due to procedural difficulties. Ideally, CPI data collec-
tionformsand procedureswouldyield all information neces-
sary to determine or explain price and quality differencesfor
al items defined within an ELI. Since such perfect informa-
tion is not available, BLS economists supplement directly
collected data with secondary data. Estimation error will re-
sult if the BLS adjustment process, which may require sig-
nificant judgment or lack key data, is misapplied, or if it con-
sistently overestimates or under-estimates quality change
for particular kinds of items.

The effect of the aging of housing unitsis an example of
potential estimation error, which is similar to the issue of
quality changein commoditiesand services. Until 1988, BLS
did not adjust for the slow depreciation of housesand apart-
mentsover time. BLSresearchindicatesthat annual changes
for the residential rent and owners' equivalent rent indexes
would have been 0.1 to 0.2 percent larger if some type of
aging adjustment had been included.

Thetotal nonsampling error of the CPI resultsfrom errors
in the type of data collected, the methods of collection, the
data processing routines, and the estimation processes. The
cumulative nonsampling error can be much greater than the
sampling error.

Response rates

Response rates are calculated for the CPI at the data collec-
tion phase and at the index estimation phase for ongoing
pricing. Theresponserate at the datacollection phaseisthe
number of responding sampleunitsdivided by the sum of (1)
the number of eligible sample units and, (2) the number of
sampleunitswith eligibility not determined. A sampleunitis
eligible if it belongs to the defined target population and
responses should be collected from the unit for one or more
items. Theresponserate at estimation is defined asthe num-
ber of sample unitsused in estimation divided by the sum of
(1) the number of eligible sample unitsand, (2) the number of
sample unitswith eligibility not determined.

Commodities and services items (any except rent and
owner’s equivalent rent) are further broken down into out-
lets and quotes. An “outlet” is a generic term used by the
CPI to describe placeswhere prices are collected. A “quote”
isaspecific item to be priced in a specific outlet. There may
befrom 1 to morethan 50 quotes priced in an outlet. Intable
5, it is important to note the relatively low percentages of
quotesreported collected and used in estimation for apparel.
Low rates for these items can be largely attributed to the
design of theapparel sample. Because apparel itemsarecom-
monly in storesonly during certain times of theyear, most of
the apparel sample is doubled, with each half of the sample
designated for pricing during part of the year. Thus, at any
particular time of the year alarge number of apparel quotes,
although eligible, are designated out of season and prices
are not collected. For further information see the section
above on seasonal items.

Theresponseratesfor housing (shelter) shownin Table 6
include categoriesfor rentersonly. Ownersare out of scope
for the CPI Housing sample. A unit qualifies as renter if its
tenure status is known either by previous knowledge or is
collected inthe current interview period. Theresponserates
at the data collection phase for housing (shelter) are sepa-
rated into three categories. If usableinformationis obtained,
theunit isdesignated eligible, datareported. If the assigned
unit islocated but is unoccupied, the unit is designated eli-
gible, found vacant. In instances where the unit is eligible
but no data are available (for example refusals), the unit is
designated eligible, other. Theresponserates at the estima-
tion phase are unitsthat are used in either Rent or REQ.
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Appendix 1. Characteristics of the Consumer Price Index, 1890 to date

Survey providing Census
expenditure weight Base providing Number of Family Earnings Source and Length Economic level,
Date Growp em period population areas composition o of amount of of length of residence, | Title(s)
weights | weights weights included chief earner family income employment | nativity, and race

1890" ... None 1901 Varied None Varied Two or more Salaried worker No limitation No limitation | No limitation
persons. earning $1,200

or less during
year. No limit-
ation on wage
earners.

1919..... 1917-19 | 1917-19 1913

Feb. )

1921 ..... 32 Minimum of Salaried worker At least 75 percent No slum or charity | Cost-of-
husband, wife, earning $2,000 from principal families; white only;| living.
and one child who| or less. No earner or others in area entire year
was not a boarder| limitation on who contributed to and in United States
or lodger. No wage earners. earnings to family 5 years or more;
boarders nor fund. no non-English
more than three speaking families.
lodgers present.

Sept. 3Average

1935.... 1920-30

Dec.A

1935 ... 1923-35

Aug.

19405 ... 1934-36 | °1934-36 1935-39 1930 33 Two or more At least $300. Atleast $500. Less | At least No relief families, Indexes of
persons. Not Salaried worker than one-fourth 1,008 hours | either on direct or the cost
more than two earning less than | interest, dividends, | spread over | work relief; white of living
boarders or $2,000 during royalties, specula- | 36 weeks only, except where | of wage
lodgers, or guests| year or less than | tive gains, rents, black population earners
for more than 26 | $200 during any gifts, or income in was significant and
guest-weeks. month. No upper | rentin payment of part of total; in area| lower-

limitation on services. Less than 9 months or more. | salaried
wage earners. 3 months’ free rent. workers
No subsidiary in large
clerical worker cities.
earning $2,000 or
over.

May

1941° . 34

July .

1943 ..... 1940

Sept. Consu-

1945 ... mer’'s

Price
Index for
Moderate
Income
Families
in Large
Cities.

Jan' 11 P N P . .

19511 1947-49 1934-36 1950 Two or more No limitation. Family income under |Family head | No exclusion for
persons. (Family income | $10,000 after taxes | must have receipt of relief as

notin excess of | inthe survey year. | beenem- such, but only fam-
$10,000.) No minimum in- ployed at ilies with wage or
come limit, except least 26 salary earnings in-
that families with no| weeks. cluded. No length
income from wage of residence,
or salaries were nativity or racial
excluded. limitatations.
Jan. 12 13 13 14
1953 1950 1950 1947-49 46 No specific Shorttitle:
requirement, Consumer
but major Price Index
portion of Complete
income of name:
family head Index of
must be Change
from in Prices
employment of Goods
as wage and Ser-
earner or vices
salaried Purchased
clerical by City
worker. Wage-
Eamer and
Clerical-
Worker
Families to
Maintain
Their Level
of Living.

See footnotes at end of table.



Appendix 1. Characteristics of the Consumer Price Index, 1890 to date—Continued

Survey providing Census
expenditure weight Base providing Number of Family Earnings Source and Length Economic level, ]
Date period population ~areas composition ~of amount of of length of residence, | Title(s)
Group Item weights included chief earner family income employment nativity, and race
weights weights
Jan.
1962 ...... 151957-59
Jan.
1964'° 171960-61| 171960-61 1960 50 Families of two or |No limitation More than half of  |A minimum No restrictions Consumer
more persons combined family of 37 weeks | other than the Price
and single income from foratleastl | wage-earners and Index for
workers; at least wage-earner or family clerical-worker Urban
one full-time clerical-worker member. definition. Wage
wage earner. occupation. Earners
Clerical
Workers.
Jan.
19668 56
Jan.
1971% .. 1967
Jan.
1978%° . 211972-73| 221974 1970 85 Same as above Same as above Same as above| Same as above for | 1) Consu-
for earner and wage-earner and for wage- wage-earner and mer Price
clerical-worker clerical-worker earner and clerical-worker Index for
index. No index. No limitation | clerical- index. No limiation| Urban
limitation for for urban consu- worker index| for urban consu- Wage
urban consumer mer index. No employ- | merindex.?® Earners
index. ment and
required for Clerical
urban con- Workers
sumer index. (CPI-W).
2) Consu-
mer Price
Index for
All Urban
Consu-
mers
(CPI-U).
Jan.
1983% . CPI-U
Jan.
1985% CPI-W
Jan.
1987%° ... | ?71982-84| 2°1985-89 1980 91 Similar to above
except student
residing in
college-
regulated housing
are treated as
separate family
units
Jan.
1988 291982-84
Jan.
1998% ... | $11993-95| %21992-96 1990
Jan.
2002% . 341999-00| %51997-01
July
2002°¢ ... | 1999-00 Dec. Same as CPI-U Chained
1999 population Consu-
mer Price
Index for
All Urban
Consu-
mers
(C-CPI-V)




1Food price indexes only.

2For 19 cities, data were available back to December 1914 and, for 13
cities, back to 1917. For the United States, data were available back to the
1913 annual average.

3Indexes between 1918 and 1929 were recomputed retroactively with
population weights based on the average of the 1920 and 1930 censuses.

“Index published in December 1935 for July 15, 1935; indexes also were
calculated on the 1913 = 100 base.

SIndexes between 1925 and 1929 were recomputed retroactively with
group weights based on the average of 1917-19 and 1934-36; indexes be-
tween March 15, 1930, and March 15, 1940, were recomputed retroactively
using 1934-36 group weights.

5During World War I, weights were adjusted to account for rationing and
shortages.

"Data for 51 to 56 cities included in the food index.

8Index published in May 1941 for March 14, 1941. Food indexes were
based on 51 cities.

9 The 1940 census data were supplemented by ration book registration
data.

1 Index published in March 1951 for January 1951.

1 Indexes between January 1950 and January 1951 were revised retroactively
for all items and group indexes. Indexes for rent and all items were corrected for the
new-unit bias from 1940. Old series also published through 1952.

2 |tem weights were revised for only the seven cities for which 1947-49
expenditure data were available. Index published in February and January
1953. Linked to old series as of December 1952. Old series also published for
a 6-month overlap period.

13 Data were adjusted to 1952 for weight derivation.

4 Indexes also were calculated on the base of 1935-39 = 100 through
December 1957.

15Index published in February for January 1962. Indexes also were calcu-
lated on bases of 1947-49 = 100 and 1939 = 100.

%Index published March 3 for January 1964. Linked to old series as of
December 1963. Old series also published for a 6-month overlap period.

7 Data were adjusted to December 1963 for weight derivation.

18 Index published in February for January 1966. Linked to old series as of
December 1965.

19 Index published in February for January 1971. Indexes were also calculated
on the 1957-59 = 100 base.

20 Index published in February for January 1978. Linked to old series as of
December 1977. Old series also published for a 6-month overlap period.

21 Data were adjusted to December 1977 for weight derivation.

22 |tem weights based on Points of Purchase Survey in 1974.

2% Coverage was expanded to include wage earners and clerical workers in
the entire nonfarm parts of the metropolitan areas in addition to those living
within the urbanized areas of the metropolitan areas and urban places of 2,500
or more inhabitants.

24 Changed homeowners’ costs from asset approach to flow-of-service
approach (rental equivalence).

25 Changed homeowners’ costs from asset approach to flow-of-service
approach (rental equivalence).

26 Index published in February for January 1987. Linked to old series as
of December 1986. Old series also published for a 6-month overlap period.

27 Data were adjusted to December 1986 for weight derivation.

28 |tem weights based on Continuing Point of Purchase Survey (CPOPS)
from 1985-89; first “rolling revision.”

2% Index published in February for January 1988. Indexes also calculated
on the 1967 = 100 base.

30Index published in February for January 1989. Linked to old series as of
December 1997. Old series also published for a 6-month overlap period.

31 Data adjusted to December 1997 for weight derivation.

32 At time of revision the CPOPS covered 1992-96. The revised TPOPS
began being introduced in 1998.

3% Index published in February for January 2002. Linked to old series as of
December 2001. Old series also published for a 6-month overlap period.

34 Data were adjusted to December 2001 for weight deviation.

35 TPOPS on 4-year rotation at the time of expenditure weight update
largely reflected data from 1997 forward.

3¢ New, supplemental index. First issued in preliminary form (initial); subject
to revision in February (interim) and again the following February (final). EI-
ementary indexes aggregated using an adjusted geometric mean for the initial
and interim versions, and a Torngvst formula for the final version. Data calcu-
lated for 2000 forward.



Appendix 2. List of published indexes

CPI-U and CPI-W Indexes Published at the U.S. City Average (National) L evel

All items
Food and beverages
Food
Food at home
Cereals and bakery products
Cereals and cereal products
Flour and prepared flour mixes
Breakfast cereal
Rice, pasta, cornmeal
Rice *
Bakery products
Bread
White bread *
Bread other than white *
Fresh biscuits, rolls, muffins
Cakes, cupcakes, and cookies
Cookies*
Fresh cakes and cupcakes *
Other bakery products
Fresh sweetrolls, coffeecakes, doughnuts *
Crackers, bread, and cracker products *
Frozen and refrigerated bakery products, pies, tarts, turnovers*
Meats, poultry, fish, and eggs
Meats, poultry, and fish
Meats
Beef and veal
Uncooked ground beef
Uncooked beef roasts
Uncooked beef steaks
Uncooked other beef and veal
Pork
Bacon, breakfast sausage, and related products
Bacon and related products *
Breakfast sausage and related products
Ham
Ham, excluding canned *
Pork chops
Other pork including roasts and picnics
Other meats
Frankfurters*
Lunchmeats *
Lamb and organ meats *
Lamb and mutton *
Poultry
Chicken
Fresh whole chicken *
Fresh and frozen chicken parts*
Other poultry including turkey



Appendix 2. List of published indexes—Continued

Fish and seafood
Fresh fish and seafood
Processed fish and seafood
Canned fish and seafood *
Frozen fish and seafood *
Eggs
Dairy and related products
Milk
Fresh whole milk *
Fresh milk other than whole *
Cheese and related products
Ice cream and related products
Other dairy and related products
Fruits and vegetables
Fresh fruits and vegetables
Fresh fruits
Apples
Bananas
Citrusfruits
Oranges, including tangerines *
Other fresh fruits
Fresh vegetables
Potatoes
Lettuce
Tomatoes
Other fresh vegetables
Processed fruits and vegetables
Canned fruits and vegetables
Canned fruits*
Canned vegetables *
Frozen fruits and vegetables
Frozen vegetables*
Other processed fruits and vegetablesincluding dried
Dried beans, peas, and lentils*
Nonal coholic beverages and beverage materials
Juices and nonalcoholic drinks
Carbonated drinks
Frozen noncarbonated juices and drinks
Nonfrozen noncarbonated juices and drinks
Beverage materialsincluding coffee and tea
Coffee
Roasted coffee *
Instant and freeze-dried coffee *
Other beverage materialsincluding tea
Other food at home
Sugar and sweets
Sugar and artificial sweeteners
Candy and chewing gum
Other sweets
Fatsand oils
Butter and margarine
Butter *
Margarine *



Appendix 2. List of published indexes—Continued

Salad dressing
Other fats and oilsincluding peanut butter
Peanut butter *
Other foods
Soups
Frozen and freeze-dried prepared foods
Snacks
Spices, seasonings, condiments, sauces
Salt and other seasonings and spices *
Olives, pickles, relishes*
Sauces and gravies *
Other condiments *
Baby food
Other miscellaneous foods
Food away from home
Full service meals and snacks
Limited service meals and snacks
Food at employee sites and schools
Food from vending machines and mobile vendors
Other food away from home
Alcoholic beverages
Alcoholic beverages at home
Beer, ale, and other malt beverages at home
Distilled spirits at home
Whiskey at home *
Distilled spirits, excluding whiskey, at home *
Wine at home
Alcoholic beverages away from home
Beer, ale, and other malt beverages away from home *
Wine away from home *
Distilled spirits away from home *

Housing
Shelter
Rent of primary residence
Lodging away from home
Housing at school, excluding board
Other lodging away from home including hotels and motels
Owners’ equivalent rent of primary residence
Tenants' and household insurance
Fuelsand utilities
Fuels
Fuel oil and other fuels
Fud oil
Other household fuels
Gas (piped) and electricity
Electricity
Utility (piped) gas service
Water and sewer and trash collection services
Water and sewerage maintenance
Garbage and trash collection
Household furnishings and operations
Window and floor coverings and other linens



Appendix 2. List of published indexes—Continued

Floor coverings

Window coverings

Other linens
Furniture and bedding

Bedroom furniture

Living room, kitchen, and dining room furniture

Other furniture
Appliances

Major appliances

Laundry equipment *

Other appliances
Other household equipment and furnishings

Clocks, lamps, and decorator items

Indoor plants and flowers

Dishes and flatware

Nonelectric cookware and tableware
Tools, hardware, outdoor equipment and supplies

Tools, hardware and supplies

Outdoor equipment and supplies
Housekeeping supplies

Household cleaning products

Household paper products

Miscellaneous household products
Household operations

Domestic services

Gardening and lawncare services

Moving, storage, freight expense

Repair of household items

Apparel
Men’sand boys' apparel
Men'’s apparel
Men'’s suits, sport coats, and outerwear
Men'’s furnishings
Men’ s shirts and sweaters
Men'’s pants and shorts
Boys' apparel
Women'sand girls' apparel
Women'’ s apparel
Women'’ s outerwear
Women’ s dresses
Women'’s suits and separates
Women'’ s underwear, nightwear, sportswear, and accessories
Girls apparel
Footwear
Men'sfootwear
Boys and girls' footwear
Women'’ s footwear
Infants' and toddlers’ apparel
Jewelry and watches
Watches
Jewelry



Appendix 2. List of published indexes—Continued

Transportation
Private transportation
New and used motor vehicles
New vehicles
New cars and trucks *
New cars*
New trucks*
Used cars and trucks
Leased cars and trucks
Car and truck rental
Motor fuel
Gasoline (all types)
Gasoline, unleaded regular *
Gasoline, unleaded midgrade *
Gasoline, unleaded premium *
Other motor fuels
Motor vehicle parts and equi pment
Tires
V ehicle accessories other than tires
Vehicle parts and equipment other than tires *
Motor ail, coolant, and fluids *
Motor vehicle maintenance and repair
Motor vehicle body work
Motor vehicle maintenance and servicing
Motor vehiclerepair
Motor vehicle insurance
Motor vehicle fees
State and local registration and license
Parking and other fees
Parking fees and tolls*
Automobile service clubs *
Public transportation
Airlinefare
Other intercity transportation
Ship fare*
Intracity transportation

Medical care
Medical care commodities
Prescription drugs and medical supplies
Nonprescription drugs and medical supplies
Internal and respiratory over-the-counter drugs
Nonprescription medical equipment and supplies
Medical care services
Professional services
Physicians' services
Dental services
Eyeglasses and eye care
Services by other medical professionals
Hospital and related services
Hospital services
Inpatient hospital services*
Outpatient hospital services*
Nursing homes and adult daycare



Appendix 2. List of published indexes—Continued

Recreation
Video and audio
Televisions
Cable and satellite television and radio service
Other video equipment
Video cassettes, discs, and other mediaincluding rental
Video cassettes and discs, blank and prerecorded *
Rental of video tapes, and discs *
Audio equipment
Audio discs, tapes, and other media
Pets, pet products and services
Pets and pet products
Pet food *
Purchase of pets, pet supplies, accessories *
Pet servicesincluding veterinary
Pet services*
Veterinarian services *
Sporting goods
Sports vehiclesincluding bicycles
Sports equipment
Photography
Photographic equipment and supplies
Film and photographic supplies *
Photographic equipment *
Photographers and film processing
Photographer fees*
Film processing *
Other recreational goods
Toys
Toys, games, hobbies, and playground equipment *
Sewing machines, fabric, and supplies
Music instruments and accessories
Recreation services
Club membership dues and fees for participant sports
Admissions
Admission to movies, theaters, and concerts *
Admission to sporting events *
Fees for lessons or instructions
Recreational reading materials
Newspapers and magazines
Recreational books

Education and communication
Education
Educational books and supplies
College textbooks *
Tuition, other school fees, and childcare
College tuition and fees
Elementary and high school tuition and fees
Childcare and nursery school
Technical and business school tuition and fees
Communication
Postage and delivery services



Appendix 2. List of published indexes—Continued

Postage
Delivery services
Information and information processing
Telephone services
Land-line telephone services, local charges
Land-line telephone services, long-distance charges
Land-lineinterstate toll calls*
Land-lineintrastate toll calls*
Wireless telephone services
Information technology, hardware, and services
Personal computers and peripheral equipment
Computer software and accessories
Internet services and electronic information providers
Telephone hardware, calculators, and other consumer information items

Other goods and services
Tobacco and smoking products
Cigarettes
Tobacco products other than cigarettes
Personal care
Personal care products
Hair, dental, shaving, and miscellaneous personal care products
Cosmetics, perfume, bath, nail preparations and implements
Personal care services
Haircuts and other personal care services
Miscellaneous personal services
Legal services
Funeral expenses
Laundry and drycleaning services
Apparel services other than laundry and drycleaning
Financial services
Checking account and other bank services*
Tax return preparation and other accounting fees *
Miscellaneous personal goods
Stationery, stationery supplies, gift wrap *

Special aggregate indexes

All items—old base

All itemsless energy

All itemslessfood

All itemslessfood and energy

All itemsless medical care

All items less shelter

Apparel less footwear

Commodities

Commodities less food

Commodities less food and beverages
Commodities lessfood and energy commodities
Domestically produced farm food
Durables

Energy

Energy commodities



Appendix 2. List of published indexes—Continued

Nondurables

Nondurableslessfood

Nondurables less food and apparel
Nondurables less food and beverages
Nondurables less food, beverages, and apparel
Other services

Rent of shelter

Services

Services less energy services

Services less medical care services
Serviceslessrent of shelter

Transportation services

Utilities and public transportation

Purchasing power of the consumer dollar
Purchasing power of the consumer dollar—old base

* Special index based on a substantially smaller sample.

C-CPI-U Indexes Published at the U.S. City Average (National) Level
(The C-CPI-U isissued for national averages only, and employs a December 1999 = 100 reference base.)

All items
Food and beverages
Food
Food at home
Food away from home
Alcoholic beverages

Housing
Shelter
Fuelsand utilities
Household furnishings and operations

Apparel
Transportation
Private transportation
Public transportation
Medica care
Medical care commodities
Medical care services
Recreation
Education and communication
Education

Communication

Other goods and services



Appendix 2. List of published indexes—Continued

Special aggregate indexes

Services

Commodities

Durables

Nondurables

All itemslessfood and energy
Energy

CPI-U and CPI-W Indexes Published at the Regional and National City Size-class L evels
All items
Food and beverages
Food
Food at home
Food away from home
Alcoholic beverages

Housing
Shelter
Rent of primary residence
Owners’ equivalent rent of primary residence
Fuelsand utilities
Fuels
Gas (piped) and electricity
Electricity
Utility (piped) gas service
Household furnishings and operations

Apparel

Transportation
Private transportation
New and used motor vehicles
New vehicles
New cars and trucks *
New cars*
Used cars and trucks
Motor fuel
Gasoline (all types)
Gasoline, unleaded regular *
Gasoline, unleaded midgrade *
Gasoline, unleaded premium *

Medical care
Medical care commodities
Medical care services
Professional services
Recreation

Education and communication

Other goods and services



Appendix 2. List of published indexes—Continued

Special aggregate indexes

All items—old base

All itemsless energy

All itemslessfood

All itemslessfood and energy

All itemsless medical care

All itemsless shelter

Commodities

Commoditieslessfood

Commodities less food and beverages
Commoditieslessfood and energy commodities
Durables

Energy

Energy commodities

Nondurables

Nondurables less food

Nondurables less food and apparel
Nondurables less food and beverages
Nondurables less food, beverages, and apparel
Services

Services less energy services
Services less medical care services
Rent of shelter

Transportation services

Other services

Servicesless rent of shelter

* Special index based on a substantially smaller sasmple.

CPI-U and CPI-W Indexes Published at the Regional and City Size-class L evels

All items
Food and beverages
Food
Food at home
Food away from home
Alcoholic beverages

Housing
Shelter
Rent of primary residence

Apparel

Transportation
Private transportation
Motor fuel
Gasoline (all types)
Gasoline, unleaded regular *
Gasoline, unleaded midgrade *
Gasoline, unleaded premium *

10



Appendix 2. List of published indexes—Continued

Medical care
Recreation

Education and communication
Other goods and services
Special aggregate indexes

All items—old base

All itemsless energy

All items less food and energy

All itemsless medical care

All items less shelter

Commodities

Commoditieslessfood

Commodities less food and beverages
Durables

Energy

Nondurables

Nondurables less food

Nondurables less food and beverages
Services

Serviceslessrent of shelter
Servicesless medical care services

* Special index based on a substantially smaller sample.

11



Appendix 3. Items for which average prices are published

Item

United
States

Region

Population
size
class

Area

Energy

Utility (piped) gas—40 therms

Utility (piped) gas—100 therms

Utility (piped) gas per therm

Fuel oil #2 per gallon (3.785 liters)

Electricity per 500 KWH

Electricity per KWH

Gasoline, all types, per gallon (3.785 liters)

Gasoline, unleaded regular, per gallon (3.785 liters)
Gasoline, unleaded midgrade, per gallon (3.785 liters)
Gasoline, unleaded premium, per gallon (3.785 liters)
Automotive diesel fuel, per gallon (3.785 liters)

Cereals and bakery products

Flour, white, all purpose, per Ib. (453.6 gm)

Rice, white, long grain, uncooked, per Ib. (453.6 gm)
Spaghetti and macaroni, per Ib. (453.6 gm)

Bread, white, pan, per Ib. (453.6 gm)

Bread, French, per Ib. (453.6 gm)

Bread, whole wheat, pan, per Ib. (453.6 gm)
Cookies, chocolate chip, per Ib. (453.6 gm)
Crackers, soda, salted, per Ib. (453.6 gm)

Beef and veal
Ground chuck, 100% beef, per Ib. (453.6 gm)
Ground beef, 100% beef, per Ib. (453.6 gm)
Ground beef, lean and extra lean, per Ib. (453.6 gm)
All uncooked ground beef, per Ib. (453.6 gm)
Chuck roast, USDA Choice, bone-in, per Ib. (453.6 gm)
Chuck roast, graded and ungraded, excluding

USDA Prime and Choice, per Ib. (453.6 gm)
Chuck roast, USDA Choice, boneless, per Ib. (453.6 gm)
Round roast, USDA Choice, boneless, per Ib. (453.6 gm)
Round roast, graded and ungraded, excluding

USDA Prime and Choice, per Ib. (453.6 gm)
Rib roast, USDA Choice, bone-in, per Ib. (453.6 gm)
All uncooked beef roasts, per Ib. (453.6 gm)
Steak, T-Bone, USDA Choice, bone-in, per Ib. (453.6 gm)
Steak, rib eye, USDA Choice, boneless, per Ib. (453.6 gm)
Steak, round, USDA Choice, boneless, per Ib. (453.6 gm)
Steak, round, graded and ungraded, excluding

USDA Prime and Choice, per Ib. (453.6 gm)
Steak, sirloin, USDA Choice, bone-in, per Ib. (453.6 gm)
Steak, sirloin, graded and ungraded, excluding

USDA Prime and Choice, per Ib. (453.6 gm)
Steak, sirloin, USDA Choice, boneless, per Ib. (453.6 gm)
Short ribs, any primal source, bone-in, per Ib. (453.6 gm)
Beef for stew, boneless, per Ib. (453.6 gm)
All uncooked beef steaks, per Ib. (453.6 gm)
All uncooked other beef (excluding veal), per Ib. (453.6 gm)

Pork and other meats

Bacon, sliced, per Ib. (453.6 gm)

Chops, center cut, bone-in, per Ib. (453.6 gm)

Chops, boneless, per Ib. (453.6 gm)

All pork chops, per Ib. (453.6 gm)

Ham, rump or shank half, bone-in, smoked, per Ib. (453.6 gm)

Ham, boneless, excluding canned, per Ib. (453.6 gm)

All ham (excluding canned ham and luncheon slices), per Ib. (453.6 gm)
Ham, canned, 3 or 5 Ibs, per Ib. (453.6 gm)

Shoulder picnic, bone-in, smoked, per Ib. (453.6 gm)

All other pork (excluding canned ham and luncheon slices), per Ib. (453.6 gm)

Sausage, fresh, loose, per Ib. (453.6 gm)
Frankfurters, all meat or all beef, per Ib. (453.6 gm)
Bologna, all beef or mixed, per Ib. (453.6 gm)
Lamb and mutton, bone-in, per Ib. (453.6 gm)

XX XXX X XXX XX

XXX XXX XX

XXXXXX XX XXXXXX XXX XXXXX

HXXXXXXXXXXXXXX

XXX XXX XXXXX

XXX XXX XX

XXXXXX XX XXXXXX XXX XXXXX

XXXXXXXXXXXXXX

XXX XXX XXX XX

XXXX XX XXX




Appendix 3. Items for which average prices are published—Continued

. Population
Item United Region psize Area
States class

Poultry, fish and eggs

Chicken, fresh, whole, per Ib. (453.6 gm) X X

Chicken breast, bone-in, per Ib. (453.6 gm) X X

Chicken legs, bone-in, per Ib. (453.6 gm) X X

Turkey, frozen, whole, per Ib. (453.6 gm) X X

Tuna, light, chunk, per Ib. (453.6 gm) X X

Eggs, Grade A, large, per doz. X X

Eggs, Grade AA, large, per doz. X X

Dairy products

Milk, fresh, whole, fortified, per 1/2 gal. (1.9 lit) X X

Milk, fresh, whole, fortified, per gal. (3.8 lit) X X

Milk, fresh, low fat, per 1/2 gal. (1.9 lit) X X

Milk, fresh, low fat, per gal. (3.8 lit) X X

Butter, salted, grade AA, stick, per Ib. (453.6 gm) X X

American processed cheese, per Ib. (453.6 gm) X X

Cheddar cheese, natural, per Ib. (453.6 gm) X X

Ice cream, prepackaged, bulk, regular, per 1/2 gal. (1.9 lit) X X

Yogurt, natural, fruit flavored, per 8 oz. (226.8 gm) X X

Fresh fruits and vegetables

Apples, Red Delicious, per Ib. (453.6 gm)
Bananas, per Ib. (453.6 gm)

Oranges, Navel, per Ib. (453.6 gm)
Oranges, Valencia, per Ib. (453.6 gm)
Cherries, per Ib. (453.6 gm)

Grapefruit, per Ib. (453.6 gm)

Grapes, Thompson, Seedless, per Ib. (453.6 gm)
Lemons, per Ib. (453.6 gm)

Peaches, per Ib. (453.6 gm)

Pears, Anjou, per Ib. (453.6 gm)
Strawberries, dry pint, per 12 oz. (340.2 gm)
Potatoes, white, per Ib. (453.6 gm)

Lettuce, iceberg, per Ib. (453.6 gm)
Tomatoes, field grown, per Ib. (453.6 gm)
Broccoli, per Ib. (453.6 gm)

Cabbage, per Ib. (453.6 gm)

Carrots, short trimmed and topped, per Ib. (453.6 gm)
Celery, per lb. (453.6 gm)

Corn on the cob, per Ib. (453.6 gm)
Cucumbers, per Ib. (453.6 gm)

Onions, dry yellow, per Ib. (453.6 gm)
Peppers, sweet, per Ib. (453.6 gm)

Processed fruits and vegetables

Apple sauce, any variety, all sizes, per Ib. (453.6 gm)

Orange juice, frozen concentrate, 12 oz. can, per 16 oz. (473.2 ml)
Peaches, canned, any variety, all sizes, per Ib. (453.6 gm)

Beans, dried, any type, all sizes, per Ib. (453.6 gm)

Corn, canned, any style, all sizes, per Ib. (453.6 gm)

Potatoes, frozen, french fried, per Ib. (453.6 gm)

Tomatoes, canned, whole, per Ib. (453.6 gm)

Tomatoes, canned, any type, all sizes, per Ib. (453.6 gm)

Other food items

Sugar, white, all sizes, per Ib. (453.6 gm)

Sugar, white, 33-80 oz. pkg, per Ib. (453.6 gm)

Margarine, stick, per Ib. (453.6 gm)

Margarine, soft, tubs, per Ib. (453.6 gm)

Shortening, vegetable oil blends, per Ib. (453.6 gm)

Peanut butter, creamy, all sizes, per Ib. (453.6 gm)

Cola, nondiet, cans, 72 oz. 6 pk., per 16 oz. (473.2 ml)
{Deposit may be included in price.}

Cola, nondiet, per 2 liters (67.6 0z) {Deposit may be included in price.}

Coffee, 100%, ground roast, all sizes, per Ib. (453.6 gm)
Coffee, 100%, ground roast, 13.1-20 oz. can, per Ib. (453.6 gm)

HKXXXXXXXXXXXXXXXXXXXXX

XXX XX XXX

XX XX XXXXXX

HXXXXXXXXXXXXXXXXXXXXXX

XX XXX XXX

XX XX XXXXXX




Appendix 3. Items for which average prices are published—Continued

United ) Population
Iltem States Region size Area
class

Coffee, instant, plain, regular, all sizes, per Ib. (453.6 gm) X X
Potato chips, per 16 oz. (453.6 gm) X X
Alcoholic beverages

Malt beverages, all types, all sizes, any origin, per 16 oz. (473.2 ml) X X
Vodka, all types, all sizes, any origin, per 1 liter (33.8 0z) X X
Wine, red and white table, all sizes, any origin, per 1 liter (33.8 0z.) X X




Appendix 4 (2001-02 weights). Relative importance of components in the Consumer Price Indexes: U.S.
city average, December 2003

(Percent of all items)

U.S. city average
Item and group
CPI-U CPI-W
Expenditure category

All items 100.000 100.000
Food and beverages .... 15.384 17.151
Food 14.383 16.061
Food at home 8.256 9.637
Cereals and bakery products .. 1.202 1.364
Cereals and cereal products . .409 478
Flour and prepared flour mixes . .054 .065
Breakfast cereal .............. .226 .255
Rice, pasta, cornmeal 1130 .158
Bakery products ... 793 .886
Bread ................. .223 .258
Fresh biscuits, rolls, muffins .. .110 117
Cakes, cupcakes, and cookies . 223 .254
Other bakery products ........ 237 257
Meats, poultry, fish, and eggs . 2.320 2.908
Meats, poultry, and fish 2.198 2.753
Meats 1.481 1.874
Beef and veal ... .756 .955
Uncooked ground beef .269 .355
Uncooked beef roasts . .136 172
Uncooked beef steaks .... .287 .350
Uncooked other beef and veal . .063 .077
Pork 443 .563
144 173
.096 117
Pork chops .. . .104 .143
Other pork including roasts an .099 .129
Other meats .282 .356
Poultry ......... 406 .519
Chicken .325 425
Other poultry including turkey .081 .094
Fish and seafood 312 .360
Fresh fish and seafood .182 212
Processed fish and seafood .130 147
EQOS i 122 155
Dairy and related products . .842 .955
Milk ... .316 .382
Cheese and related products .. 247 271
Ice cream and related products .. .153 173
Other dairy and related products 127 .130
Fruits and vegetables 1.221 1.344
Fresh fruits and vegetables .964 1.057
Fresh fruits AT79 519
.088 101
.079 .091
.087 .096
.225 231
Fresh vegetables 484 .539
Potatoes ....... .078 .091
Lettuce ... .069 .078
Tomatoes ...... .095 115
Other fresh vegetables ..... 242 .255
Processed fruits and vegetables .258 .287
Canned fruits and vegetables 134 .150
Frozen fruits and vegetables .080 .086
Other processed fruits and vegetables including dried .044 .051
Nonalcoholic beverages and beverage materials ......... .905 1.076
Juices and nonalcoholic drinks .625 767
Carbonated drinks ..........ccccccvvriueene .319 413
Frozen noncarbonated juices and drinks ..... .027 .031
Nonfrozen noncarbonated juices and drinks .. 279 .324
Beverage materials including coffee and tea .... .280 .309
Coffee .102 .103
Other beverage materials including tea 178 .205




Appendix 4 (2001-02 weights). Relative importance of components in the Consumer Price Indexes: U.S.

city average, December 2003-Continued

(Percent of all items)

Item and group

U.S. city average

CPI-U CPI-W
Expenditure category

Other food at NOME .......ccciiiiiiiii e 1.765 1.991
Sugar and sweets .... .305 321
Sugar and artificial sweeteners .053 .067
Candy and chewing gum .195 .195
Other sweets .. .056 .059
Fats and oils ..... .251 .303
Butter and margarine .076 .088
Salad dressing ... .072 .084
Other fats and oils including peanut butter .103 131
Other foods 1.210 1.366
Soups .095 .103
Frozen and freeze-dried prepared foods .250 .281
SNACKS ...eiiiieiieeiiecee e .263 .288
Spices, seasonings, condiments, sauces . 221 .246
Baby food .073 .099
Other miscellaneous foods .... .308 .350
Food away from NOME .........cooiiiiiiiiic e 6.127 6.424
Full-service meals and snacks 2.689 2.336
Limited-service meals and snacks ... 2.667 3.213
Food at employee sites and schools .303 .403
Food from vending machines and mobile vendors . .136 .220
Other food away from home ... .332 .252
Alcoholic beverages ............. 1.001 1.090
Alcoholic beverages at home .... .642 .715
Beer, ale, and other malt beverages at home .. .332 491
Distilled spirits at home .110 .093
Wine at home .200 .130
Alcoholic beverages away from home ...........cccccooeiiieiiiiiccice .359 .375
Housing .... 42.089 39.114
Shelter .... 32.878 30.151
Rent of primary residence ... 6.157 8.065
Lodging away from home 2.954 1.722
Housing at school, excluding board .... .203 .164
Other lodging away from home including hotels and motels 2.751 1.559
Owners’ equivalent rent of primary residence ... 23.383 20.026
Tenants’ and household insurance ....... .385 .337
Fuels and utilities ...........c........ 4,741 5.079
Fuels ....ccccveennene 3.830 4.146
Fuel oil and other fuels . 231 216
Fuel oil 151 .138
Other household fuels .080 .078
Gas (piped) and electricity 3.599 3.930
EleCtriCity ......cccovvvrvieenn, 2.431 2.702
Utility (piped) gas service . 1.168 1.229
Water and sewer and trash collection services 910 .933
Water and sewerage maintenance ... .668 .702
Garbage and trash collection 242 231
Household furnishings and operations 4.470 3.884
Window and floor coverings and other linens . .316 .296
Floor coverings .038 .045
Window coverings .078 .048
Other linens ........... .200 .203
Furniture and bedding . 1.012 .873
Bedroom furniture 291 .265
Living room, kitchen, and dining room furniture .. 514 431
Other furniture .193 152
Unsampled furniture .015 .025
Appliances ......... 313 .341
Major appliances .176 .198
Other appliances ... 131 135
Unsampled appliances .006 .007
Other household equipment and furnishings 667 .568
Clocks, lamps, and decorator items ... .367 .309
Indoor plants and flowers ... .139 .109
Dishes and flatware ............ .072 .060
Nonelectric cookware and tableware .089 .089




Appendix 4 (2001-02 weights). Relative importance of components in the Consumer Price Indexes: U.S.
city average, December 2003-Continued

(Percent of all items)

U.S. city average

Item and group

CPI-U CPI-W
Expenditure category
Tools, hardware, outdoor equipment, and supplies ...........cccocveevrnns 0.658 0.620
Tools, hardware, and supplies 159 183
Outdoor equipment and supplies 332 .280
Unsampled tools, hardware, outdoor equipment, and supplies 166 .156
Housekeeping supplies 800 869
Household cleaning products . 354 411
Household paper products ........ 188 213
Miscellaneous household products . 258 245
Household operations ........... 704 .318
Domestic services .............. 241 .063
Gardening and lawncare services 233 094
Moving, storage, freight expense 090 065

Repair of household items ............ .074 .057

Unsampled household operations 066 039
Apparel 3.975 4.357
Men'’s and boys’ apparel 1.024 1.120
Men’s apparel 813 .843
Men’s suits, sport coats, and outerwear 195 163
Men’s furnishings 187 201
Men’s shirts and sweaters 237 .233
Men’s pants and shorts ... 167 .220
Unsampled men’s apparel 025 .026
Boys’ apparel ..........ccocoeeene 211 277
Women'’s and girls’ apparel .... 1.704 1.727
Women'’s apparel 1.428 1.370
Women's outerwear 121 .108
Women’s dresses ............... 155 .159
Women’s suits and Separates ...........cccoceeererieeieriennens 757 714
Women’s underwear, nightwear, sportswear, and accessories 358 350
Unsampled women’s apparel . 038 .039
Girls’ apparel 276 .357
Footwear 778 1.011
Men'’s footwear 247 .356
Boys’ and girls’ footwear 167 .252
Women's footwear 364 404
Infants’ and toddlers’ apparel . 195 250
Jewelry and watches . 274 248
Watches ... 037 033
Jewelry ... 237 215
TrANSPOITALION ..cviiiiieiiiee ettt et e b e e b e sineennne e 16.881 19.145
Private transportation 15.817 18.348
New and used motor vehicles 7.912 9.305
New vehicles .............c..... 4.817 4.864
Used cars and trucks . 2.007 3.487
Leased cars and trucks 862 748
Car and truck rental 107 .076
Unsampled new and used motor vehicles 119 130
Motor fuel 3.249 3.967
Gasoline (all types) 3.222 3.936
Other motor fuels 028 .031
Motor vehicle parts and equipment .369 456

TIFES ettt 214 .239

Vehicle accessories other than tires .155 .216
Motor vehicle maintenance and repair 1.349 1.365
Motor vehicle body work 083 .082
Motor vehicle maintenance and servicing . 475 462
Motor vehicle repair 769 .800
Unsampled service policies 022 .021
Motor vehicle insurance ..... 2.466 2.824
Motor vehicle fees 472 430
State and local registration and license 290 296
Parking and other fees 161 118
Unsampled motor vehicle fees 021 017
Public transportation .. 1.064 797
Airline fare ......... 634 410
Other intercity transportation 144 088
Intracity transportation .............. 281 289
Unsampled public transportation 006 010




Appendix 4 (2001-02 weights). Relative importance of components in the Consumer Price Indexes: U.S.

city average, December 2003-Continued

(Percent of all items)

Item and group

U.S. city average

CPI-U CPI-W
Expenditure category

Medical care 6.074 4.969
Medical care commodities 1.499 1.142
Prescription drugs and medical supplies 1.090 .788
Prescription drugs and medical supplies 1.082 .783
Unsampled rent or repair of medical equipment . .008 .005
Nonprescription drugs and medical supplies ..... 410 .355
Internal and respiratory over-the-counter drugs .292 271
Nonprescription medical equipment and supplies 118 .084
Medical care services 4.575 3.827
Professional services 2.749 2.256
Physicians’ services 1.545 1.333
Dental services ............. 711 .569
Eyeglasses and eye care ... 237 199
Services by other medical professionals .256 .155
Hospital and related services ... 1.489 1.254
Hospital services ........c...c...... 1.425 1.239
Nursing homes and adult daycare .063 .015
HEalth INSUFANCE .....c.eiiiiiiiie e e .338 317
Recreation 5.872 5.697
Video and audio 1.736 1.928
Televisions .156 .160
Cable and satellite television and radio service . 1.037 1.145
Other video equipment .051 .051
Video cassettes, discs, and other media including rental 167 .203
Audio equipment 115 152
Audio discs, tapes, and other media . 116 123
Unsampled video and audio ..... .094 .094
Pets, pet products, and services 594 .589
Pets and pet products ............... .347 .380
Pet services including veterinary 247 .209
Sporting goods .644 747
Sports vehicles including bicycles 321 .399
Sports equipment .315 .342
Unsampled sporting goods ... .007 .005
Photography ........cccccevviinn .226 199
Photographic equipment and supplies . 101 .096
Photographers and film processing ... 124 103
Unsampled photography ...... .000 .001
Other recreational goods .. .458 A78
Toys .325 .360
Sewing machines, fabric, and supplies .... .061 .056
Music instruments and accessories ... .059 .043
Unsampled recreation commodities .. .013 .019
Recreation services ... 1.840 1.479
Club membership dues and fees for participant sports .604 .386
Admissions 732 .650
Fees for lessons or instructions 243 .166
Unsampled recreation services .260 277
Recreational reading materials ... .375 .276
Newspapers and magazines 222 176
Recreational books ..........ccccccoveviiieninen. .152 .100
Unsampled recreational reading materials .000 .000
Education and communiCatiON ..........cccoueeiieiiiiiiniieenie e 5.948 5.645
Education 2.841 2.299
Educational books and supplies ........ 219 .215
Tuition, other school fees, and childcare .. 2.623 2.084
College tuition and fees 1.305 .905
Elementary and high school tuition and fees .360 .225
Childcare and nursery school ..............ccceeeaee. .798 .815
Technical and business school tuition and fees .077 .060
Unsampled tuition, other school fees, and childcare .083 .080
Communication 3.107 3.345
Postage and delivery services .. .182 151




Appendix 4 (2001-02 weights). Relative importance of components in the Consumer Price Indexes: U.S.
city average, December 2003-Continued

(Percent of all items)

U.S. city average
Item and group
CPI-U CPI-W
Expenditure category

POSEAQGE ...ttt 0.175 0.146
Delivery services ... 007 .005
Information and information processmg 2.925 3.194
Telephone services 2.315 2.622
Land-line telephone services, local charges 912 1.027
Land-line telephone services, long-distance charges . . 758 870
Wireless telephone Services .........cccccovevieeenen. .645 725
Information technology, hardware, and services 610 572
Personal computers and peripheral equipment .230 .205
Computer software and accessories .................. .042 .037
Internet services and electronic information providers ... 256 255

Telephone hardware, calculators, and other consumer information
items 076 .070
Unsampled information and information processing 006 .006
Other goods and services 3.776 3.923
Tobacco and smoking products .. 806 1.248
Cigarettes 743 1.173
Tobacco products other than cigarettes 058 068
Unsampled tobacco and smoking products . 005 007
Personal care 2.970 2.675
Personal care products ...........cccceviieeiininieniseee s 680 737
Hair, dental, shaving, and miscellaneous personal care products 362 411
Cosmetics, perfume, bath, nail preparations and implements ...... 314 320
Unsampled personal care products 004 007
Personal care services 650 610
Haircuts and other personal care services .650 .610
Miscellaneous personal services .......... 1.448 1.152
Legal services ..... 348 282
Funeral expenses .. 243 191
Laundry and dry cleaning services 339 .352
Apparel services other than laundry and drycleaning 043 025
Financial services 241 197
Care of invalids and elderly at home 138 .020
Unsampled items 095 085
Miscellaneous personal gOOAS ..........ccceeiieaiieiieeiieeiee e 192 176

Special aggregate indexes

All items 100.000 100.000
Commodities ... 40.117 44.582
Commodities less food and beverages 24.733 27.430
Nondurables less food and beverages 13.458 14.671
Nondurables less food, beverages, and apparel 9.483 10.315
Durables .. . 11.275 12.759
Services ... 59.883 55.418
Rent of shelter .......... 32.494 29.813
Transportation services 6.319 6.241
Other services 10.896 10.020
All items less food 85.617 83.939
All items less shelter .... 67.122 69.849
All items less medical care . 93.926 95.031
Commodities less food . 25.734 28.520
Nondurables less food 14.459 15.761
Nondurables less food and apparel . 10.484 11.405
Nondurables 28.842 31.823
Apparel less footwear 3.197 3.345
Services less rent of shelter ..... 27.389 25.605
Services less medical care services 55.308 51.592
Energy 7.080 8.114
All items less energy . 92.920 91.886
All items less food and energy 78.537 75.825
Commodities less food and energy commodities 22.254 24.337
Energy commodities 3.480 4.183
Services less energy services .. 56.283 51.488
Domestically produced farm food . 6.960 8.111
Utilities and public transportation 8.927 9.427




Appendix 5. Sample areas, population weights, and pricing cycles

Percent Pricing cycle Percent Pricing cycle
PSU Sample areas and counties of index (months) PSU Sample areas and counties of index (months)
popula- popula-
tion Odd Even tion Odd Even
Northeast region B110 Burlington, VT MSA 0.74 X
Chittenden (part), Franklin
New York-Northern New Jersey- (part), Grand Isle (part)
Long Island, NY-NJ-CT-PA
CMSA: B112 | Sharon, PA MSA .67 X
Mercer
A109 New York City
Bronx, Kings, New York, 3.39 X X B114 | Johnstown, PA MSA 95 X
Queens, Richmond Cambria, Somerset
A110 | New York-Connecticut Suburbs 2.74 X X B116 | Springfield, MA MSA 112 X
NY portion: Franklin (part), Hampden
Dutchess, Nassau, Orange, (part), Hampshire (part)
Putnam, Rockland, Suffolk, . .
Westchester Midwest region
CT portion: A207 | Chicago-Gary-Kenosha, IL-IN-WI 3.81 X X
Fairfield, Litchfield (part), CMSA
Middlesex (part), New IL portion:
Haven (part) Cook, DeKalb, DuPage,
Al11 New Jersey-Pennsylvania 2.83 X X Grundy, Kane, Kankakee,
Suburbs Ken(jall, Lake, McHenry, Will
NJ portion: IN portion:
Lake, Porter
Bergen, Essex, Hudson, ;
Hunterdon, Mercer, WI portion:
Middlesex, Monmouth, Kenosha
Morris, Ocean, Passaic, A208 | Detroit-Ann Arbor-Flint, M| 2.40 X
Somerset, Sussex, Union, CMSA
Warren Genesee, Lapeer, Lenawee,
PA portion: Livingston, Macomb, Monroe,
Pike Oakland, St. Clair, Washtenaw,
A102 | Philadelphia-Wilmington-Atlantic 2.73 X Wayne
City, PA-NJ-DE-MD CMSA A209 | st. Louis, MO-IL MSA 1.15 X
NJ portion: IL portion:
Atlantic, Burlington, Camden, Clinton, Jersey, Madison,
Cape May, Cumberland, Monroe, St. Clair
Gloucester, Salem MO portion:
DE portion: Franklin, Jefferson,
New Castle Lincoln, St. Charles,
MD portion: St. Louis, Warren, St. Louis
Cecil city
PA portion:
Bucks, Chester, Delaware, A210 Cleveland-Akron, OH CMSA 1.32 X
Montgomery, Philadelphia Ashtabula, Cuyahoga, Geauga,
A103 | Boston-Brockton-Nashua, MA- 2.52 X Iéilr;ehli;oram’ Medina, Portage,
NH-ME-CT CMSA
CT portion: ; ;
V\'/)indham (part) A211 l\ﬁ/llr;rfapolls—St. Paul, MN-WI 1.18 X
MA portion: MN portion:
Bristol (p_art), Essex, Hampden Anoka Carver Chisago
(part), Middlesex, Norfolk, Dakota’t Hennépin Isan’ti
Plymouth, Suffolk, Worcester Ramsei{, Scott. Sh'erburn;e,
(part) Washington, Wright
ME portion: WI portion:
York (part) Pierce, St. Croix
NH portion:
Hillsborough (part), Merrimack A212 Milwaukee-Racine, WI CMSA .74 X
(part), Rockingham (part), Milwaukee, Ozaukee, Racine,
Strafford (part) Washington, Waukesha
Al104 | Pittsburgh, PA MSA 111 X A213 | Cincinnati-Hamilton, OH-KY-IN 84 X
Allegheny, Beaver, Butler, CMSA
Fayette, Washington, IN portion:
Westmoreland Dearborn, Ohio
B102 | Reading, PA MSA 83 X KY portion: ,
Berks Boone, Campbell, Gallatin,
Grant, Kenton, Pendleton
B104 Syracuse, NY MSA .87 X OH portion:
Cayuga, Madison, Onondaga, Brown, Butler, Clermont,
Oswego Hamilton, Warren
B106 | Buffalo-Niagara Falls, NY MSA .68 X A214 | Kansas City, MO-KS MSA 73 X
Erie, Niagara KS portion:
B108 | Hartford, CT MSA 83 X Johnson, Leavenworth, Miami,
Hartford (part), Litchfield Wyandotte
(part), Middlesex (part), MO Portion:
New London (part), Tolland Cass, Clay, Clinton, Jackson,
(part), Windham (part) Lafayette, Platte, Ray




Appendix 5. Sample areas, population weights, and pricing cycles—Continued

Percent Pricing cycle Percent Pricing cycle
PSU Sample areas and counties of index (months) PSU Sample areas and counties of index (months)
popula- popula-
tion Odd Even tion Odd Even
B218 Wausau, WI MSA 0.71 X Carroll, Harford, Howard,
Marathon Queen Anne’s, Baltimore city
B220 Dayg“'ipgngﬁe'd' oH MSA -84 X A316 | Dallas-Fort Worth, TX CMSA 1.87 X
ark, reene, Miami, Collin, Dallas, Denton, Ellis,
Montgomery Henderson, Hood, Hunt,
B222 | Evansville-Henderson, IN-KY MSA 77 X Johnson, Kaufman, Parker,
IN portion: Rockwall, Tarrant
Posey, Vanderburgh, Warrick A318 | Houston-Galveston-Brazoria, TX 1.73 X
KY portion:
CMSA
Henderson Brazoria, Chambers, Fort
B224 | Columbus, OH MSA 71 X Bend, Galveston, Harris,
Delaware, Fairfield, Franklin, Liberty, Montgomery, Waller
Licking, Madison, Pickaway A319 | Atlanta, GA MSA 1.37 X
B226 Saginaw-Bay City-Midland, MI MSA| .87 X Barrow, Bartow, Carroll,
Bay, Midland, Saginaw Cherokee, Clayton, Cobb,
Coweta, DeKalb, Douglas,
B228 Elkhart-Goshen, IN MSA .81 X Fayette, Forsyth, Fulton,
Elkhart Gwinnett, Henry, Newton,
Paulding, Pickens, Rockdale,
B230 | Decatur, IL MSA .87 X Spalding, Walton
Macon
B232 Youngstown-Warren, OH MSA A320 M'agrgﬁgré'agizgale’ FL CMSA 1.48 X
Columbiana, Mahoning, Trumbull 72 X '
A321 | Tampa-St. Petersburg-Clearwater, .96 X
B234 Madison, WI MSA FL MSA
Dane .88 X Hernando, Hillsborough,
Pasco, Pinellas
B236 Lincoln, NE MSA
Lancaster 88 X B338 Chattanooga, TN-GA MSA 0.81 X
GA portion:
C212 Faribault-Northfield, MN .61 X Catoosa, Dade, Walker
Urban parts of: TN portion:
Rice Hamilton
C216 | Chanute-lola, KS .78 X B340 | Florence, SC MSA .74 X
Urban parts of: Elorence
Allen, Neosho
Housing only in urban parts of: B342 | Albany, GA MSA -84 X
Bourbon, Crawford Dougherty, Lee
c218 | Brookings-Madison, SD 46 X B344 | Norfolk-Virginia Beach-Newport .85 X
Urban parts of: News, VA-NC MSA
Brookings, Lake, Moody NC portion:
Currituck
C222 Mount Vernon, IL .90 X VA portion:
Urban parts of: Gloucester, Isle of Wight,
Jef_ferson ] James City, Mathews, York,
Housing only in urban parts of: Chesapeake city Hampton city,
Marion Newport News city, Norfolk
) city, Poquoson city,
South region Portsmouth city, Suffolk city,
Washington-Baltimore, DC-MD- wirl?i:rlm?ssjrad;itcnyy
VA-WV CMSA: g city
A312 | Washington, DC-MD-VA-WV 2.01 X B346 | Pine Bluff, AR MSA 81 X
A Jefferson
DC portion:
District of Columbia B348 Raleigh-Durham-Chapel Hill, NC .82 X
MD portion: MSA
Calvert, Charles, Frederick, Chatham, Durham, Franklin,
Montgomery, Prince George'’s, Johnstown, Orange, Wake
Washington )
VA portion: B350 | Richmond-Petersburg, VA MSA .89 X
Arlington, Clarke, Culpeper, Charles City, Chesterfield,
Fairfax, Fauquier, King George, Dinwiddie, Goqchland,
Loudoun, Prince William, Hanover, Henrico, New Kent,
Spotsylvania, Stafford, Powhaten, Prince George,
Warren, Alexandria city, Fairfax Colonial Heights city, )
city, Falls Church city, Hopewell city, Petersburg city,
Fredericksburg city, Manassas Richmond city
W\?Ity’ Manassas Park city B352 | Beaumont-Port Arthur, TX MSA .92 X
portion: Hardin, Jefferson, Orange
Berkeley, Jefferson
) B354 Brownsville-Harlingen-San .75 X
A313 Baltimore, MD PMSA . Benito, TX MSA
Anne Arundel, Baltimore, 1.10 X Cameron




Appendix 5. Sample areas, population weights, and pricing cycles—Continued

Percent Pricing cycle Percent Pricing cycle
PSU Sample areas and counties of index (months) PSU Sample areas and counties of index (months)
popula- popula-
tion Odd Even tion Odd Even
B356 Florence, AL MSA PMSA
Colbert, Lauderdale 0.81 X Los Angeles
B358 | Greenville-Spartanburg-Anderson, .92 X A420 | Los Angeles Suburbs, CA 2.62 X X
SC MSA Orange, Riverside, San
Anderson, Cherokee, Bernardino, Ventura
Greenville, Pickens,
Spartanburg A422 | San Francisco-Oakland-San Jose, 2.89 X
CA CMSA
B360 Fort Myers-Cape Coral, FL MSA .74 X Alameda, Contra Costa, Marin,
Lee Napa, Santa Clara, Santa
B362 | Birmingham, AL MSA 89 X Cruz, San Francisco,
Blount, Jefferson, St. Clair, San Mateo, Solano, Sonoma
Shelby A423 Seattle-Tacoma-Bremerton, WA 1.37 X
B364 | Melbourne-Titusville-Palm Bay, 79 X CMSA o ,
FL MSA Island, King, Kitsap, Pierce,
Brevard Snohomish, Thurston
B366 Lafayette, LA MSA 90 X A424 San Diego_, CA MSA 1.16 X
Acadia, Lafayette, St. Landry, San Diego
St. Martin A425 | Portland-Salem, OR-WA CMSA .83 X
B368 | Ocala, FL MSA 74 X OR portion: _ _
Marion Clackamas, Columbia, Marion,
Multnomah, Polk, Washington,
B370 | Gainesville, FL MSA .78 X Yambill
Alachua WA portion:
B372 | Amarillo, TX MSA 85 X Clark
Potter, Randall A426 | Honolulu, HI MSA .39 X
B374 | San Antonio, TX MSA .90 X Honolulu
Bexar, Comal, Guadalupe, A427 | Anchorage, AK MSA 10 X
wilson Anchorage
B376 Ok'ag"mZ_Cityb?K ’:"Sﬁ . 87 X A429 | Phoenix-Mesa, AZ MSA 1.04 X
anadian, Cleveland, Logan, - f
McClain, Oklahoma, Maricopa, Pinal
Pottawattamie A433 Denver-Boulder-Greeley, CO .92 X
CMSA
B378 Baton Rouge, LA MSA N 91 X Adams, Arapahoe, Boulder,
East Baton Rouge, Livingston, Denver, Douglas, Jefferson,
West Baton Rouge weld
B380 | Odessa-Midland, TX MSA 80 X B482 | Chico-Paradise, CA MSA 99 X
Ector, Midland B
utte
C328 Arcadia-Wauchula, FL .93 X B484 Provo-Orem, UT MSA 1.01 X
Urban parts of: Utah
De Soto, Hardee
Housing only in urban parts of: B486 Modesto, CA MSA 1.01 X
Glades, Hendry, Highlands Stanislaus
C332 Morristown-Jefferson City, TN .65 X i .
Urban parts of: B488 Boise City, ID MSA .84 X
Hamblen, Jefferson Ada, Canyon
C334 | Picayune-Poplarville, MS 1.15 X B490 | Las Vegas, _NV'AZ MSA -94 X
Urban parts of: AZNf)or:tlon.
Pearl River ohave
Housing only in urban parts of: NV portion:
Lamar, Marion Clark, Nye
C344 | Statesboro-Waynesboro-Millen- 72 X B492 | Yuma, AZ MSA 83 X
Sylvania, GA Yuma
Urgiﬂoiinssﬁrke Jenkins C450 | Bend-Redmond, OR o1 X
Screver’1 ! ! Urban parts of:
Deschutes
West region
Los Angeles-Riverside-Orange C456 Pullman-Colfax, WA 91 X
County, CA CMSA: Urban parts of:
Whitman
A419 Los Angeles-Long Beach, CA 4.10 X X




CPI Appendix 6. Major groups, expenditure classes, item strata, and entry level items

F MAJOR GROUP: FOOD AND BEVERAGES

CEREALS AND BAKERY PRODUCTS

FA Cereals and cereal products

FAO1 Flour and prepared flour mixes

FAO11 FLOUR AND PREPARED FLOUR MIXES

FA02 Breakfast cereal

FAO021 BREAKFAST CEREAL

FAO3 Rice, pasta, cornmeal

FA031 RICE, PASTA, CORNMEAL

FB Bakery products

FBO1 Bread

FBO11 BREAD

FB02 Fresh biscuits, rolls, muffins

FB021 FRESH BISCUITS, ROLLS, AND MUFFINS

FBO3 Cakes, cupcakes, and cookies

FBO31 CAKES AND CUPCAKES (EXCLUDING FROZEN)

FB032 COOKIES

FB0O4 Other bakery products

FB041 CRACKERS AND BREAD & CRACKER PRODUCTS

FB042 SWEETROLLS, COFFEE CAKE & DOUGHNUTS (EXCLUDING FROZEN)
FB043 FROZEN BAKERY PRODUCTS & FROZEN/REFRIGERATED DOUGHS & BATTERS
FB044 PIES, TARTS, TURNOVERS (EXCLUDING FROZEN)

MEATS, POULTRY, FISH, AND EGGS

FC Beef and veal

FCO1 Uncooked ground beef

FCO11 UNCOOKED GROUND BEEF

FCO02 Uncooked beef roasts

FC021 UNCOOKED BEEF ROASTS

FCO03 Uncooked beef steaks

FC031 UNCOOKED BEEF STEAKS

FCO04 Uncooked other beef and veal

FC041 OTHER UNCOOKED BEEF AND VEAL

FD Pork

FDO1 Bacon, breakfast sausage, and related products
FDO11 BACON, BREAKFAST SAUSAGE, AND RELATED PRODUCTS
FDO02 Ham

FD021 HAM

FDO3 Pork chops

FD031 PORK CHOPS

FDO4 Other pork including roasts and picnics

FD041 OTHER PORK INCLUDING ROASTS AND PICNICS
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FE Other meats

FEO1 Other meats

FEO11 FRANKFURTERS

FEO012 LUNCHMEATS

FEO013 LAMB, ORGAN MEATS, AND GAME
FF Poultry

FFO1 Chicken

FFO11 CHICKEN

FF02 Other poultry including turkey
FF021 OTHER POULTRY INCLUDING TURKEY
FG Fish and seafood

FGO1 Fresh fish and seafood

FGO011 FRESH FISH AND SEAFOOD
FGO02 Processed fish and seafood
FG021 PROCESSED FISH AND SEAFOOD
FH Eggs

FHO1 Eggs

FHO11 EGGS

DAIRY AND RELATED PRODUCTS

FJ Dairy and related products

FJO1 Milk

FJOo11 MILK

FJO2 Cheese and related products

FJ021 CHEESE AND RELATED PRODUCTS
FJO3 Ice cream and related products
FJO31 ICE CREAM AND RELATED PRODUCTS
FJo4 Other dairy and related products
FJ041 OTHER DAIRY AND RELATED PRODUCTS

FRUITS AND VEGETABLES

FK Fresh fruits

FKO1 Apples

FKO11 APPLES

FKO02 Bananas

FK021 BANANAS

FKO03 Citrus fruits

FKO031 CITRUS FRUITS
FK04 Other fresh fruits
FKO041 OTHER FRESH FRUITS
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FL Fresh vegetables

FLO1 Potatoes

FLO11 POTATOES

FLO2 Lettuce

FLO21 LETTUCE

FLO3 Tomatoes

FLO31 TOMATOES

FLO4 Other fresh vegetables

FLO41 OTHER FRESH VEGETABLES INCLUDING FRESH HERBS

FM Processed fruits and vegetables

FMO1 Canned fruits and vegetables

FMO011 CANNED FRUITS AND VEGETABLES

FM02 Frozen fruits and vegetables

FM021 FROZEN FRUITS AND VEGETABLES

FMO03 Other processed fruits and vegetables including dried
FM031 OTHER PROCESSED FRUITS AND VEGETABLES INCLUDING DRIED

NONALCOHOLIC BEVERAGES AND BEVERAGE MATERIALS

FN Juices and nonalcoholic drinks

FNO1 Carbonated drinks

FNO11 CARBONATED DRINKS

FNO2 Frozen noncarbonated juices and drinks
FNO21 FROZEN NONCARBONATED JUICES AND DRINKS
FNO3 Nonfrozen noncarbonated juices and drinks
FNO31 NONFROZEN NONCARBONATED JUICES AND DRINKS
FP Beverage materials including coffee and tea
FPO1 Coffee

FPO11 COFFEE

FPO2 Other beverage materials including tea
FP021 TEA

FP022 OTHER BEVERAGE MATERIALS

OTHER FOOD AT HOME

FR Sugar and sweets

FRO1 Sugar and artificial sweeteners
FRO11 SUGAR AND ARTIFICIAL SWEETENERS
FRO2 Candy and chewing gum

FRO21 CANDY AND CHEWING GUM

FRO3 Other sweets

FRO31 OTHER SWEETS
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FS Fats and oils

FS01 Butter and margarine

FS011 BUTTER AND MARGARINE

FS02 Salad dressing

FS021 SALAD DRESSING

FS03 Other fats and oils including peanut butter
FS031 PEANUT BUTTER

FS032 OTHER FATS AND OILS

FT Other foods

FTO1 Soups

FTO11 SOUPS

FT02 Frozen and freeze dried prepared foods
FT021 FROZEN AND FREEZE DRIED PREPARED FOODS
FTO3 Snacks

FT031 SNACKS

FTO4 Spices, seasonings, condiments, sauces
FT041 SALT AND OTHER SEASONINGS AND SPICES
FT042 OLIVES, PICKLES, RELISHES

FT043 SAUCES AND GRAVIES

FT044 OTHER CONDIMENTS (EXCLUDING OLIVES, PICKLES, AND RELISHES)
FTO5 Baby food

FT051 BABY FOOD

FTO6 Other miscellaneous foods

FT061 PREPARED SALADS

FT062 OTHER MISCELLANEOUS FOODS

FOOD AWAY FROM HOME

Fv Food away from home

FvO01 Full service meals and snacks

FVvO011 FULL SERVICE MEALS AND SNACKS

FV02 Limited service meals and snacks

Fv021 LIMITED SERVICE MEALS AND SNACKS

FV03 Food at employee sites and schools

FVv031 FOOD AT EMPLOYEE SITES AND SCHOOLS

FV04 Food from vending machines and mobile vendors
Fv041 FOOD FROM VENDING MACHINES AND MOBILE VENDORS
FVO05 Other food away from home

FVv051 BOARD, CATERED EVENTS, AND OTHER FOOD AWAY FROM HOME

ALCOHOLIC BEVERAGES

FW Alcoholic beverages at home
FWO01 Beer, ale, and other malt beverages at home
FWO011 BEER, ALE AND OTHER MALT BEVERAGES AT HOME
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FwWO02 Distilled spirits at home

FwW021 DISTILLED SPIRITS AT HOME

FWO03 Wine at home

FWO031 WINE AT HOME

FX Alcoholic beverages away from home

FX01 Alcoholic beverages away from home

FX011 ALCOHOLIC BEVERAGES AWAY FROM HOME

H MAJOR GROUP: HOUSING
SHELTER

HA Rent of primary residence

HAO1 Rent of primary residence

HAO011 RENT OF PRIMARY RESIDENCE

HB Lodging away from home

HBO1 Housing at school, excluding board

HBO11 HOUSING AT SCHOOL, EXCLUDING BOARD

HBO02 Other lodging away from home including hotels and motels

HB021 RENTAL OF LODGING AWAY FROM HOME

HC Owners’ equivalent rent of primary residence

HCO1 Owners’ equivalent rent of primary residence

HCO011 OWNERS' EQUIVALENT RENT OF PRIMARY RESIDENCE

HD Tenants’ and household insurance

HDO1 Tenants’ and household insurance

HDO011 TENANTS' AND HOUSEHOLD INSURANCE

FUELS AND UTILITIES

HE Fuel oil and other fuels

HEO1 Fuel oil

HEO11 FUEL OIL

HEOQ2 Other household fuels
HEO21 OTHER HOUSEHOLD FUELS
HF Gas (piped) and electricity
HFO01 Electricity

HF011 ELECTRICITY

HF02 Utility (piped) gas service
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HF021 UTILITY (PIPED) GAS SERVICE

HG Water and sewer and trash collection services
HGO1 Water and sewerage maintenance

HG011 RESIDENTIAL WATER AND SEWERAGE SERVICE

HGO02 Garbage and trash collection

HGO021 GARBAGE AND TRASH COLLECTION

HOUSEHOLD FURNISHINGS AND OPERATIONS

HH Window and floor coverings and other linens
HHO1 Floor coverings

HHO11 FLOOR COVERINGS

HHO02 Window coverings

HHO021 CURTAINS AND DRAPES

HH022 WINDOW COVERINGS

HHO3 Other linens

HHO31 BATHROOM LINENS

HHO032 BEDROOM LINENS

HHO33 KITCHEN & DINING ROOM LINENS

HJ Furniture and bedding

HJO1 Bedroom furniture

HJO11 MATTRESS & SPRINGS

HJ012 BEDROOM FURNITURE OTHER THAN MATTRESS & SPRINGS
HJ02 Living room, kitchen, and dining room furniture
HJ021 SOFAS, SLIPCOVERS, & DECORATIVE PILLOWS
HJ022 LIVING ROOM CHAIRS

HJ023 LIVING ROOM TABLES

HJ024 KITCHEN & DINING ROOM FURNITURE

HJ03 Other furniture

HJO31 INFANTS' FURNITURE

HJ032 OUTDOOR FURNITURE

HJO33 OCCASIONAL FURNITURE

HJ09 Unsampled furniture

HJ090 RENTAL OF FURNITURE

HK Appliances

HKO1 Major appliances

HKO011 REFRIGERATORS & HOME FREEZERS

HK012 WASHERS & DRYERS

HKO013 STOVES AND OVENS EXCLUDING MICROWAVE OVENS
HKO014 MICROWAVE OVENS

HKO02 Other appliances

HKO021 FLOOR CLEANING EQUIPMENT

HK022 SMALL ELECTRIC KITCHEN APPLIANCES

HK023 OTHER ELECTRIC APPLIANCES

HKO09 Unsampled appliances

HKO090 PORTABLE DISHWASHERS
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HL Other household equipment and furnishings
HLO1 Clocks, lamps, and decorator items

HLO11 LAMPS & LIGHTING FIXTURES

HLO12 HOUSEHOLD DECORATIVE ITEMS & CLOCKS

HLO2 Indoor plants and flowers

HLO021 INDOOR PLANTS & FRESH CUT FLOWERS

HLO3 Dishes and flatware

HLO31 DISHES

HLO032 FLATWARE

HLO4 Nonelectric cookware and tableware

HLO41 NONELECTRIC COOKINGWARE

HLO42 TABLEWARE & NONELECTRIC KITCHENWARE

HM Tools, hardware, outdoor equipment and supplies
HMO01 Tools, hardware and supplies

HMO011 PAINT, WALLPAPER TOOLS & SUPPLIES

HMO012 POWER TOOLS

HMO013 MISCELLANEOUS HARDWARE, SUPPLIES & EQUIPMENT
HMO014 NONPOWERED HAND TOOLS

HMO02 Outdoor equipment and supplies

HM021 POWERED LAWN & GARDEN EQUIPMENT AND OTHER OUTDOOR ITEMS
HM022 LAWN & GARDEN SUPPLIES & INSECTICIDES

HMO09 Unsampled tools, hardware, outdoor equipment and supplies
HMO090 UNSAMPLED ITEMS

HN Housekeeping supplies

HNO1 Household cleaning products

HNO11 LAUNDRY & CLEANING PRODUCTS

HNO012 LAUNDRY & CLEANING EQUIPMENT

HNO2 Household paper products

HNO021 HOUSEHOLD PAPER PRODUCTS

HNO3 Miscellaneous household products

HNO031 MISCELLANEOUS HOUSEHOLD PRODUCTS

HP Household operations

HPO1 Domestic services

HPO11 DOMESTIC SERVICES

HP02 Gardening and lawncare services

HP021 GARDENING AND LAWNCARE SERVICES

HPO3 Moving, storage, freight expense

HPO31 MOVING, STORAGE, FREIGHT EXPENSE

HPO4 Repair of household items

HP041 APPLIANCE REPAIR

HP042 REUPHOLSTERY OF FURNITURE

HP043 INSIDE HOME MAINTENANCE AND REPAIR SERVICES
HP09 Unsampled household operations

HPO90 UNSAMPLED ITEMS
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A MAJOR GROUP: APPAREL
APPAREL COMMODITIES

MEN’S AND BOYS’ APPAREL

AA Men’s apparel

AA01 Men'’s suits, sport coats, and outerwear
AA011 MEN'S SUITS

AA012 MEN'S SPORT COATS AND TAILORED JACKETS
AA013 MEN'S OUTERWEAR

AA02 Men’s furnishings

AA021 MEN'S UNDERWEAR, HOSIERY AND NIGHTWEAR
AA022 MEN'S ACCESSORIES

AA023 MEN'S ACTIVE SPORTSWEAR

AAO3 Men'’s shirts and sweaters

AA031 MEN'S SHIRTS

AA032 MEN'S SWEATERS AND VESTS

AA04 Men'’s pants and shorts

AA041 MEN'S PANTS AND SHORTS

AAQ09 Unsampled men'’s apparel

AA090 UNSAMPLED ITEMS

AB Boys’ apparel

ABO1 Boys’ apparel

ABO11 BOYS' OUTERWEAR

AB012 BOYS' SHIRTS AND SWEATERS

ABO13 BOYS’' UNDERWEAR, NIGHTWEAR, HOSIERY AND ACCESSORIES
AB014 BOYS' SUITS, SPORT COATS, AND PANTS
ABO015 BOYS' ACTIVE SPORTSWEAR

ABQ9 Unsampled boys’ apparel

ABO090 UNSAMPLED ITEMS

WOMEN’S AND GIRLS’ APPAREL

AC Women'’s apparel

ACO01 Women'’s outerwear

AC011 WOMEN'S OUTERWEAR

ACO02 Women'’s dresses

AC021 WOMEN'S DRESSES

ACO03 Women's suits and separates

ACO031 WOMEN'S TOPS

ACO032 WOMEN'S SKIRTS, PANTS, AND SHORTS
ACO033 WOMEN'S SUITS AND SUIT COMPONENTS
AC04 Women'’s underwear, nightwear, sportswear and accessories
ACO041 WOMEN'S UNDERWEAR AND NIGHTWEAR
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AC042 WOMEN'S HOSIERY AND ACCESSORIES

AC043 WOMEN'S ACTIVE SPORTSWEAR

ACO09 Unsampled women's apparel

AC090 UNSAMPLED ITEMS

AD Girls’ apparel

ADO1 Girls’ apparel

ADO011 GIRLS’ OUTERWEAR

ADO012 GIRLS' DRESSES

ADO013 GIRLS' TOPS

ADO014 GIRLS' SKIRTS AND PANTS

ADO015 GIRLS' ACTIVE SPORTSWEAR

ADO016 GIRLS’ UNDERWEAR, NIGHTWEAR, HOSIERY AND ACCESSORIES

AD09 Unsampled girls’ apparel

ADO090 UNSAMPLED ITEMS

AE Footwear

AEO1 Men'’s footwear

AEO011 MEN'S FOOTWEAR

AEQ2 Boys’ and girls’ footwear

AEOQ021 BOYS' FOOTWEAR

AEQ022 GIRLS' FOOTWEAR

AEO03 Women'’s footwear

AEOQ31 WOMEN'S FOOTWEAR

AF Infants’ and toddlers’ apparel

AFO1 Infants’ and toddlers’ apparel

AF011 INFANTS' AND TODDLERS' OUTERWEAR, PLAY AND DRESSWEAR, AND SLEEPWEAR

AF012 INFANTS' AND TODDLERS' UNDERWEAR AND DIAPERS

AG Jewelry and watches

AGO1 Watches

AGO011 WATCHES

AGO02 Jewelry

AGO021 JEWELRY

T MAJOR GROUP: TRANSPORTATION
PRIVATE TRANSPORTATION

TA New and used motor vehicles

TAO1 New vehicles

TAO11 NEW CARS & TRUCKS

TAO12 NEW MOTORCYCLES

TA02 Used cars and trucks

TAO21 USED CARS & TRUCKS
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TAO3 Leased cars and trucks

TAO031 LEASED CARS & TRUCKS

TAO4 Car and truck rental

TA041 AUTOMOBILE AND TRUCK RENTAL

TAO09 Unsampled new and used motor vehicles
TAOQ090 UNSAMPLED ITEMS

B Motor fuel

TBO1 Gasoline (all-types)

TBO11 REGULAR UNLEADED GASOLINE

TBO12 MID-GRADE UNLEADED GASOLINE

TBO13 PREMIUM UNLEADED GASOLINE

TB02 Other motor fuels

TB021 AUTOMOTIVE DIESEL FUEL

TB022 ALTERNATIVE MOTOR FUELS

TC Motor vehicle parts and equipment
TCO1 Tires

TCO11 TIRES

TCO02 Vehicle accessories other than tires
TCO021 VEHICLE PARTS & EQUIPMENT OTHER THAN TIRES
TC022 MOTOR OIL, COOLANT & FLUIDS

TD Motor vehicle maintenance and repair
TDO1 Motor vehicle body work

TDO11 MOTOR VEHICLE BODY WORK

TD02 Motor vehicle maintenance and servicing
TDO021 MOTOR VEHICLE MAINTENANCE & SERVICING
TDO03 Motor vehicle repair

TDO31 MOTOR VEHICLE REPAIR

TD09 Unsampled vehicle maintenance and repair
TDO090 UNSAMPLED SERVICE POLICIES

TE Motor vehicle insurance

TEO1 Motor vehicle insurance

TEO11 MOTOR VEHICLE INSURANCE

TF Motor vehicle fees

TFO1 State and local registration, license, and motor vehicle property tax
TFO11 STATE VEHICLE REGISTRATION, DRIVER'S LICENSE, AND MOTOR VEHICLE PROPERTY TAX
TFO12 LOCAL VEHICLE REGISTRATION

TFO03 Parking and other fees

TFO31 PARKING FEES AND TOLLS

TF032 AUTOMOBILE SERVICE CLUBS

TF09 Unsampled motor vehicle fees

TF090 UNSAMPLED ITEMS

10
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PUBLIC TRANSPORTATION

TG Public transportation

TGO1 Airline fare

TGO11 AIRLINE FARES

TG02 Other intercity transportation
TG021 INTERCITY BUS FARES

TG022 INTERCITY TRAIN FARES

TG023 SHIP FARES

TGO03 Intracity transportation

TG031 INTRACITY MASS TRANSIT
TG032 TAXI FARE

TGO033 CAR AND VAN POOLS

TG09 Unsampled public transportation
TG090 UNSAMPLED ITEMS

M MAJOR GROUP: MEDICAL CARE

MEDICAL CARE COMMODITIES

MA Prescription drugs and medical supplies

MAO1 Prescription drugs and medical supplies

MAO11 PRESCRIPTION DRUGS AND MEDICAL SUPPLIES

MAQ9 Unsampled rent or repair of medical equipment
MAO090 UNSAMPLED ITEMS

MB Nonprescription drugs and medical supplies
MBO1 Internal and respiratory over-the-counter drugs
MB011 INTERNAL AND RESPIRATORY OVER-THE-COUNTER DRUGS
MBO02 Nonprescription medical equipment and supplies
MB021 TOPICALS AND DRESSINGS

MB022 MEDICAL EQUIPMENT FOR GENERAL USE

MB023 SUPPORTIVE AND CONVALESCENT MEDICAL EQUIPMENT

MEDICAL CARE SERVICES

MC Professional services

MCO01 Physicians’ services

MCO011 PHYSICIANS’ SERVICES

MC02 Dental services

MC021 DENTAL SERVICES

MCO03 Eyeglasses and eye care

MCO031 EYEGLASSES AND EYE CARE

MCO04 Services by other medical professionals
MC041 SERVICES BY OTHER MEDICAL PROFESSIONALS

11
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MD Hospital and related services

MDO1 Hospital services

MDO11 HOSPITAL SERVICES

MDO02 Nursing homes and adult daycare

MD021 NURSING AND CONVALESCENT HOME CARE

MD022 ADULT DAY CARE

ME Health insurance

MEO1 Commercial health insurance

MEO11 COMMERCIAL HEALTH INSURANCE, RETAINED EARNINGS
MEOQ2 Blue Cross/Blue Shield

MEOQ21 BLUE CROSS/BLUE SHIELD HEALTH INSURANCE, RETAINED EARNINGS
MEOQ3 Health maintenance plans

MEO31 HEALTH MAINTENANCE PLANS, RETAINED EARNINGS
MEO4 Medicare and other health insurance

MEO41 MEDICARE & COMMERCIAL MEDICARE SUPPLEMENTS, RETAINED EARNINGS
R MAJOR GROUP: RECREATION

RA Video and audio

RAO1 Televisions

RAO11 TELEVISIONS

RA02 Cable and satellite television and radio service
RA021 CABLE AND SATELLITE TELEVISION AND RADIO SERVICE
RAO3 Other video equipment

RAO031 OTHER VIDEO EQUIPMENT

RA04 Video cassettes, discs, and other media including rental
RAO041 VIDEO CASSETTES AND DISCS, BLANK AND PRERECORDED
RA042 RENTAL OF VIDEO TAPES AND DISCS

RAO05 Audio equipment

RA051 AUDIO COMPONENTS, RADIOS, TAPE RECORDERS/PLAYERS, AND OTHER AUDIO EQUIPMENT
RA06 Audio discs, tapes and other media

RAO61 AUDIO DISCS & TAPES, PRERECORDED & BLANK

RA09 Unsampled video and audio

RA090 UNSAMPLED ITEMS

RB Pets, pet products and services

RBO1 Pets and pet products

RBO11 PET FOOD

RB012 PURCHASE OF PETS, PET SUPPLIES, ACCESSORIES

RB02 Pet services including veterinary

RB021 PET SERVICES

RB022 VETERINARIAN SERVICES

RC Sporting goods

RCO01 Sports vehicles including bicycles

RCO011 OUTBOARD MOTORS & POWERED SPORTS VEHICLES
RC012 UNPOWERED BOATS & TRAILERS

RC013 BICYCLES & ACCESSORIES

12
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RC02 Sports equipment

RC021 GENERAL SPORTS EQUIPMENT EXCLUDING WATER
RC022 WATER SPORTS EQUIPMENT

RC023 HUNTING, FISHING, & CAMPING EQUIPMENT

RC09 Unsampled sporting goods

RC090 UNSAMPLED ITEMS

RD Photography

RDO1 Photographic equipment and supplies

RDO11 FILM AND PHOTOGRAPHIC SUPPLIES

RDO012 PHOTOGRAPHIC EQUIPMENT

RD02 Photographers and film processing

RD021 PHOTOGRAPHER FEES

RD022 FILM PROCESSING

RDO09 Unsampled photography

RD090 UNSAMPLED RENT AND REPAIR OF PHOTOGRAPHIC EQUIPMENT
RE Other recreational goods

REO1 Toys and games

REO11 TOYS, GAMES, HOBBIES, & PLAYGROUND EQUIPMENT
REOQ12 VIDEO GAME HARDWARE, SOFTWARE & ACCESSORIES
RE02 Sewing machines, fabric and supplies

REO21 SEWING ITEMS

REO3 Music instruments and accessories

REO31 MUSIC INSTRUMENTS & ACCESSORIES

REQ09 Unsampled recreation services

REQ90 UNSAMPLED ITEMS

RF Recreation services

RFO1 Club membership dues and fees for participant sports
RFO11 CLUB MEMBERSHIP DUES AND FEES FOR PARTICIPANT SPORTS
RF02 Admissions

RF021 ADMISSION TO MOVIES, THEATERS, CONCERTS AND OTHER REOCCURING EVENTS
RF022 ADMISSION TO SPORTING EVENTS

RF0O3 Fees for lessons or instructions

RF031 FEES FOR LESSONS OR INSTRUCTIONS

RF09 Unsampled recreation services

RF090 UNSAMPLED ITEMS

RG Recreational reading materials

RGO1 Newspapers and magazines

RG011 SINGLE-COPY NEWSPAPERS AND MAGAZINES

RG012 NEWSPAPER AND MAGAZINE SUBSCRIPTIONS

RG02 Recreational books

RG021 BOOKS PURCHASED THROUGH BOOK CLUBS

RG022 BOOKS NOT PURCHASED THROUGH BOOK CLUBS
RG09 Unsampled recreational reading materials
RG090 UNSAMPLED ITEMS

13
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E MAJOR GROUP: EDUCATION AND COMMUNICATION
EDUCATION

EA Educational books and supplies

EA01 Educational books and supplies

EAO11 COLLEGE TEXTBOOKS

EA012 ELEMENTARY AND HIGH SCHOOL BOOKS AND SUPPLIES

EA013 ENCYCLOPEDIAS AND OTHER SETS OF REFERENCE BOOKS

EA09 Unsampled educational books and supplies

EA090 UNSAMPLED ITEMS

EB Tuition, other school fees, and childcare

EBO1 College tuition and fees

EBO11 COLLEGE TUITION AND FIXED FEES

EB02 Elementary and high school tuition and fees

EB021 ELEMENTARY AND HIGH SCHOOL TUITION AND FIXED FEES

EBO3 Child care and nursery school

EBO31 DAY CARE AND NURSERY SCHOOL

EBO4 Technical and business school tuition and fees

EB041 TECHNICAL AND BUSINESS SCHOOL TUITION AND FIXED FEES

EB09 Unsampled tuition, other school fees, and childcare

EB090 UNSAMPLED ITEMS

COMMUNICATION

EC Postage and delivery services
ECO1 Postage

ECO11 POSTAGE

ECO02 Delivery services

ECO021 DELIVERY SERVICES

Information and information processing

ED Telephone services

EDO1 Land-line telephone services, local charges

EDO11 LAND-LINE TELEPHONE SERVICES, LOCAL CHARGES

EDO02 Land-line telephone services, long-distance charges
EDO021 LAND-LINE LONG DISTANCE TELEPHONE SERVICES

EDO3 Wireless telephone services

EDO31 WIRELESS TELEPHONE SERVICES

14
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EEO1
EEO11
EEQ02
EE021
EEO3
EEO031
EEO04
EE041
EE042
EEQ09
EE090

GA

GAO1
GAO11
GAO02
GAO21
GAO09
GA090

GB

GB01
GB011
GBO012
GB013
GB014
GB02
GB021
GB09
GB090

GC

GCO01
GC011

GD

GDO01
GDO011
GDO02
GD021
GDO03
GD031

Information technology, hardware, and services

Personal computers and peripheral equipment
PERSONAL COMPUTERS & PERIPHERAL EQUIPMENT
Computer software and accessories
COMPUTER SOFTWARE & ACCESSORIES
Internet services and electronic information providers
INTERNET SERVICES AND ELECTRONIC INFORMATION PROVIDERS
Telephone hardware, calculators, and other consumer information items
TELEPHONE, PERIPHERAL EQUIPMENT & ACCESSORIES
CALCULATORS, TYPEWRITERS, & OTHER INFORMATION PROCESSING EQUIPMENT
Unsampled information and information processing
UNSAMPLED ITEMS

MAJOR GROUP: OTHER GOODS AND SERVICES
Tobacco and smoking products

Cigarettes
CIGARETTES

Tobacco products other than cigarettes
TOBACCO PRODUCTS OTHER THAN CIGARETTES

Unsampled tobacco and smoking products
UNSAMPLED ITEMS

Personal care products

Hair, dental, shaving, and miscellaneous personal care products
PRODUCTS AND NONELECTRIC ARTICLES FOR THE HAIR
DENTAL & SHAVING PRODUCTS, INCLUDING NONELECTRIC ARTICLES
DEODORANT/SUNTAN PREPARATIONS, SANITARY/FOOTCARE PRODUCTS
ELECTRIC PERSONAL CARE APPLIANCES

Cosmetics, perfume, bath, nail preparations and implements
COSMETICS, PERFUME, BATH, NAIL PREPARATIONS & IMPLEMENTS

Unsampled personal care products
WOMEN'S HAIR PIECES/WIGS & RENT/REPAIR PERS. CARE APPLS

Personal care services

Haircuts and other personal care services
HAIRCUTS AND OTHER PERSONAL CARE SERVICES

Miscellaneous personal services

Legal services
LEGAL SERVICES

Funeral expenses
FUNERAL EXPENSES

Laundry and dry cleaning services
LAUNDRY AND DRY CLEANING SERVICES

15
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GD04 Apparel services other than laundry and dry cleaning
GD041 SHOE REPAIR AND OTHER SHOE SERVICES

GD042 CLOTHING ALTERATIONS, RENTALS, AND REPAIRS

GDO043 WATCH AND JEWELRY REPAIR

GDO05 Financial services

GDO051 CHECKING ACCOUNTS AND OTHER BANK SERVICES
GDO052 TAX RETURN PREPARATION AND OTHER ACCOUNTING FEES
GDO06 Care of invalids and elderly at home

GDO061 CARE OF INVALIDS, ELDERLY AND CONVALESCENTS IN THE HOME
GDO09 Unsampled items

GDO090 UNSAMPLED ITEMS

GE Miscellaneous personal goods

GEO1 Miscellaneous personal goods

GEO11 STATIONERY, STATIONERY SUPPLIES, AND GIFT WRAP
GE012 LUGGAGE

GEO013 INFANTS' EQUIPMENT

16



Appendix 7. Sample Allocation

Methodology

for Commodities and Services

Introduction
Theprimary objectiveof the Commoditiesand Services(C&S)
sample design is to determine values for all sample design
variables that minimize the sampling variance of 6-month
price change for the C& S portion of the Consumer Price
Index (CPl). The sample design variables are the number of
entry level items (EL Is) to select in each item stratum and the
number of outletsto select per Telephone Point-of-Purchase
Survey (TPOPS) category-replicate panel in each Primary
Sampling Unit (PSU). To that end, the variance of price
change for the C& S portion of the CPI and the total annual
cost of data collection and processing are modeled as func-
tions of the design variables. These models allow the sample
design problem to be expressed as one of minimizing thetotal
variance of price change, subject to various cost and sample
allocation constraints. Within this framework, nonlinear pro-
gramming methods are used to solve the problem for optimal
values of the sample design variables.

Certain simplifying assumptions are made to render the
problem tractable and operationally more manageable. The
number of PSUs , the number of replicate panels per PSU,
and the classification of ELIsinto item strata have been de-
terminedin previouswork (Williamset ., 1993; Lane, 1996).
Item strata are divided into 13 item groups for the design: 4
food at home groups (nonmeat staples; meat, poultry, and
fish; fruitsand vegetabl es; and other food at home and al co-
holic and nonalcoholic beverages); food away from home;
household furnishings and operations; fuels and utilities;
apparel; transportation less motor fuel; motor fuel; medical
care; education and communications; and recreation and
other commodities and services. The 87 PSUs are divided
into 15 groups according to size and number of replicate pan-
els. (Seetable7.) It isassumed that the sameitem and outlet
samplesizeswill apply to all PSUswithinthesame PSU group.
This reduces the alocation problem to one of determining
thenumber of EL | selectionsper replicate panel by PSU group
and item group { Kij, i=1,..,15,j=1,..,13},i =PSU group, j =
item group, and the number of outlet selections per TPOPS
category per replicate by PSU group anditem group{M,i=
1,..,15,j=1,..,13}. Thesearethedesign variables.

Lets 12'0ta| bethetotal pricechangevarianceforthe C& S
portion of the CPI, and let Cp,;, be the total annual cost of
data collection. Then, the sample design problem can be

expressed as one of minimizing s %Otal subject tothefollow-
ing cost and sample allocation constraints:

Table 7. PSU Groups for C&S Design

PSU PSU

Group Name Group Name

1 New York City 10 Non-self-representing

2 New York City suburbs PSUs, Census Region 1

3 Los Angeles City 11 Non-self-representing

4 Los Angeles suburbs PSUs, Census Region 2

5 Chicago 12 Non-self-representing

6 Philadelphia and PSUs, Census Region 3
San Francisco | 13 Non-self-representing

7 Detroit and Boston PSUs, Census Region 4

8 Other large self- 14 Smaller non-self-
representing representing PSUs,
PSUs Census Reqgions 1-4

9 Smaller self-representing | 15 Anchorage, AK, and
PSUs Honolulu, HI

Crota £ Total datacollection budget for C&S
M; 3 2,i=1,.,15j=1..13

K 3 Number of item stratain PSU group i, item

ij group j,i=1,.,15,j=1,..,13

K £ Maximum number of item hitsin PSU group i,
i itemgroup j,i=1,..,15j=1,.,13

Average number of item hits per stratum-index areainin

PSU group i, itemgroup>9,i=1,..,15,j=1,...,13

A detailed description of these methods follows.

The Sampling Variance Function

Variance components models attempt to allocate parts of
thetotal sampling varianceto different sourcesof variation.
For the C& S item-outlet sample, the following four sources
of variation are modeled: PSU selection, item selection, out-
let selection, and aresidual component that includes other
sources, such as sampling within the outlet.

Thevariancefunction for the C& S sampledesignismod-
eled for index areas. Each self-representing PSU isasingle
index area. Non-self-representing PSUs represent 7 index
areas, with the sample for each area represented by 2 to 22
PSUs. As mentioned above, the variance model assumes
that the total variance of price change for item group j
within index area k can be expressed as a sum of four
components:

2 _.2 2 2 2
ik =S pau, j k Sitem, j,k “Soutlet, j,k "Serror, j,k where
2 isthetotal variance of price change for item

j.k group j inindex areak,



2 isthe component of variance due to sampling

s :
Psu.j.k  pSU’sin non-self-representing areas,

s2 isthe component of variance due to sampling of
item, j,K  ELIs within item strata,
2 isthe component of variance dueto sampling

s .
outlet, j,k of outlets,

s2 ~ isaresidual component of variance whichin-
error, j,k cludesthefinal stage of within-outlet item selec-
tion, called disaggregation

Similarly, it is assumed that the variance of price change of
an individual sampled unit or quote has the same structure:

s 2unit,j, k= s 2unit, psu,j, k+s 2 unit, item,j,k+ s 2
unit, outlet, j, k+ s 2 unit, error, j, k,
where
S 2 Lo . . . .
unit, j,k isthetotal variance of price change of anin-
dividual sampled unit or quoteforitemjin

index area k,

2
S unit, psy, j,k iSthecomponent of unit variance dueto sam-

pling PSU’ sin non-self-representing areas,
2

S uni t,item, j, k |s.thecomponer?t qf gnltvarlancedueto sam-
pling of ELIswithin item strata,
2 . . . .
S Uit outlet, ik |thecomponent of unit variancedueto sam
pling of outlets, and
2 isthe corresponding residual component of

S unit K Uit vari
unit, error, J.K ynjt variance

Thusthe projected sampling variance for agiven index area
kinPSU group i is:

s 2( PC)= ge S uznn,nem.j,k + S initoutlet,j,k +9
g L 9FMLKANJ FLIM KN 2

¢
aRl¢ . 2 :
j=1 c ,S unit,error, j k ‘+S unit, psu,j ,k _
gfa(Mij’KJ"Nk) f4(Nk) p

where

fl(M i K Nk):(NkaKij)
fZ(M P K Nk)z[(NkaMi',j N HM; NPV NRO ]
FLIMy Ko NJ=IVH M K OINRQV )

f4(|\|k)= N, = thenumber of non self-representing PSU’s
inindex area k

and
Nk isthe number of PSU’sinindex area k ,
Nl'< isthe number of non-self-representing PSU’ s

intheindex area,

H K isthe number of replicate panels per PSU inthe
index area

NRO j istheoutlet initiation response rate for major
group j.

NRQV , isthequotelevel responseratefor mgjor group
j for variance projection.

NPV, istheweighted sum of nonPOPS categoriesin
major group j, each category weighted by its
probability of selection, for variance projection

M:. isthe number of uniquein-scopeoutlets selected

per PSU-replicate, modeled as a quadratic func-
tion of the outlet sample size:

Mij = (AVj M +BV;iMf)

And the sampling variance of price change for the U.S.
City Average C& Sindex is

ST20TA|_ :é_- ;a(RIjZkW&S j2k , Where
J ) )

Rl . K is the relative importance of item groupj, in index
) areak, scaledtosumto 1.0 over al C& S item groups,
and

isthe 1990 Census population weight of index area

Kk

Relative importances of item groups are obtained from
the most recent two years of the Consumer Expenditure
Survey. They are the proportion of total expenditures in
index areak that come from item groupj.

The Cost Function

The costs of the C& S portion of the CPI which are modeled
arethe costs of initiation datacollection and travel, and pric-
ing datacollection (personal visit and telephone) and travel.
Each of these models are developed in terms of outlet- and
quote-related costs and as functions of the design decision
variables.

Initiation Costs

Outlet Related Initiation Costs

For PSU groupi and major groupj, outlet related costs for

initiation are:

Clo(M;,K;) =0.25N; xH; X(CO,; + COT,; ) X(AC;M; +

BCij M ij2 + NPCJ M ij)

Clo(Mij,Kij) istheoutlet-related initiation cost for major
groupjin PSU groupi

N isthe number of PSU’sin groupi,

H, is the number of replicates per PSU in PSU
groupi,



CQ, isthe compensation initiation cost per outlet for

NPC, istheweighted sum of nonPOPS categoriesin ma-
jor group j, each category weighted by its probabil -
ity of selection

isthe per diem and mileage cost per outlet for ma-
jor groupj

COT,

and (ACjjM;; +BC;jjM ”2) isan overlap function used to pre-
dict the number of unique sampl e outlets, accounting for the
overlap of elementsin the outlet samplewithin and between
major groupsfor areplicate panel. The number 0.25 accounts
for the rotation or reinitiation of the outlet sample in one
fourth of the sample TPOPS categories-PSU’ s each year.

Quote Related Initiation Costs
Quoterelated initiation costs are

C|Q(M ij K'J) :025N| H, >‘V\K)DJ >CQ] >4VI|J XK” XNR()J,

where

Clo(Mij,Kij) isthe quote-related cost of initiation for ma-
jor group jin PSU groupi,

WOD, isaseasonal itemsinitiation factor for major
group j,

CcQ istheinitiation cost per quotefor major group

I

Repricing Costs
The costs of ongoing price data collection and processing
are also devel oped as both outlet and quote related costs.

Outlet Related Repricing Costs
For PSU groupi and major group j, outlet related costs for
ongoing pricing are:

CRy (M, K;)) =MBQ; *N; XH; "NRO]XAG; M;; +BG M +NPC; M)

A(CPVO; +CPO,) {1- RTO;)+CTO;"RTO,]  where

CPO(M”- , Kij) isthe total outlet-related cost for ongoing
pricing for major groupj in PSU groupi

CPVO; isthe compensation cost (timespentintra-
vel) for apersonal visit for pricing per out-

let for magjor groupj,

isthetravel cost (per diem and mileage) for
apersonal visit for pricing per outlet for ma-
jor groupj, = 3.33 for every j

CPO j

RTO j isthe proportion of outlets priced by tele-

phone for major groupj,

CTO; isthe per outlet cost for telephone collec-

tion, = 3.43 for everyjinitialy,
NPC, isthe weighted sum of NONPOPS catego-
riesin major groupj, each category weighted
by its probability of selection for cost pro-
jections.
MBG; isafactor to adjust for the monthly/ bimon-
thly mix of outletsby PSU and major group.

Quote Related Repricing Costs
Quote related costs for ongoing pricing are:

CR,(M,K;)=MBQ :N, :H ;> M, :KV%elr\lé?QCj
{CPVQ X1- RTQ,)+CTQ, xRTQ]

isthetotal quote-related cost for ongoing
CP,M, .K,) pricing,

isafactor to adjust for the monthly/ bimon-
thly mix of quotesby PSU and major product

group.

MBQj

CPVQj is the per quote cost (compensation not

spent in travel) for apersonal visit for pric-
ing,

RTQ.

; isthe proportion of telephone collected

quotes for major groupj,
CTQ; isthe per quote cost for telephone collec-
tion for major groupj, and

isthequotelevel responseratefor project
ing costs for major groupj.

NRQC,

Total Cost Function

The total cost function associated with data collection for
C& S, summed over all item groups and PSU groups, isthen
given by

Cro =a [Clo(M;, K)) +Clo(M;, K)) +CR(M, , K;) +CR(M,; K]
i
And the sampl e design problem can be expressed asthat

of minimizing thetotal variance, S %otal , subject to the con-

straints

Cioa £ Total expenditure limit

M,32 i=1,..,15j=1..13

Kij 3 Number of item stratain PSU group i, item
group j,i=1,...,15,j=1,...,13

Ki £ Maximum number of item hitsin PSU group i,

itemgroup j,i=1,..., 15,j=1,...,13



Average number of item hits per stratum-index area in
PSU groupi, itemgroupi, > 9,i=1,...,15,j=1,...,13

We note herethat the last set of constraints are added to
address concernsregarding small samplebiasat the elemen-
tary index level by assuringaminimum average samplealo-
cation of nine expected quotes total per index area — item
stratum combination.

Model Coefficients

The parameters of the cost function are estimated using
agency administrative records, dating from fiscal year 1996
forward, and a Time and Travel Study conducted by the
Office of Field Operations (OFO). Distinctionsbetween per-
sonal visit and telephone collection of data are made based
upon information from OFO and from an analysis of C&S
microdata conducted within the Prices Statistical Methods
Division. Response rates for each item group derive from
field initiation records and ongoing pricing experience.

Since outlet samplesare selected independently for each
TPOPS category, and outlets may be listed in the sample
framesfor more than one TPOPS category, anindividual out-
let may be selected more than once. For example, agrocery
store could be selected for both bakery products and dairy
products. Thus, the number of unique outlets realized by
the sampling process is needed to project outlet-related
costs. Quadratic regressions are used to predict the number
of unique outletsrealized in sampl e sel ection asafunction of
designated sample size. These are developed and reevalu-
ated with each rotation by modeling the number of unique
outlets obtained in simulations of sampling procedures for
each PSU and item group asafunction of designated sample
sizes, using the most current sampling frames available for
eachitem.

Componentsof price change variance are computed us-
ing restricted maximum likelihood estimation methods with
C& S price microdata, the most recent estimates being based
on price data collected in 1998-2000. Component estimates
aredevel oped for 6-month price changefor the 13item groups
for each index area and month. Mean unit components of
variance estimates are then computed by averaging the unit
components of variance across months.

Problem Solution

Solutionsarefound using three methods: the SPLUSNUOPT
code, which utilizes atrust region method, SAS PROC NLP,
which usesaquasi-Newton algorithm, andaSASPROC IML
procedurewhich also employsaquasi-Newton algorithm. In
practice, each method has yielded identical solution sets.
For each item group, the number of item sel ectionsisbounded
below by the number of stratain the item group and above
by aceiling of 140% of theitem group’ spreviousitem sample
alocation.

ELI selections are then distributed among item strata
within each item group, with consideration given to differ-
encesin relative importance, production stratum-level price
change variance estimates, and response rates among the
item strata within each item group, as well as special prob-
lemsidentified by commodity analysts and field staff. Simi-
larly, designated outlet sample sizes are distributed among
thevarious TPOPS categoriesinitem groupsto managevaria-
tion in expected response rates and respondent burden.

In general, recent sample designs have shifted resources
in many item groups from sampling many outlets to fewer
outlets, with more item selections per outlet. This is due
primarily to the large residual component of price change
sampling variance estimated for most item groups, coupled
with an increasing trend in the number of unique outlets
realized in TPOPS sampling.



Appendix 8. POPS categories

POPS
category

Titleand entry-level item number and title

FO1

FO2

FO3

F04

FO5

FO6

FO7

FO8

FO9

F10

F11

F12

F13

Flour or Prepared Flour Mixes
FA011—Flour and Prepared Flour Mixes

Breakfast Cereal
FA021—Breakfast Cered

Rice, Pasta, or Cornmeal
FA031—Rice, Pasta, and Cornmeal

Bread
FB011—Bread

Fresh Biscuits, Rolls, Bagels, or M uffins
FB021—Fresh Biscuits, Rolls, and Muffins

Cakesor Cupcakes (Excluding Frozen)
FB031—Cakes and Cupcakes (Excluding Frozen)

Cookies
FB032—Cookies

Crackersor Other Bread Products
FB041—Crackers and Bread and Cracker Products

Other Bakery ProductsIncluding Frozen
FB042—Swesetrolls, Coffee Cakes, and Doughnuts, (Excluding Frozen)
FB043—Frozen Bakery Products and Frozen/Refrigerated Doughs and Batters
FB044—Pies, Tarts, and Turnovers (Excluding Frozen)

Uncooked Besef or Veal Including Frozen
FC011—Uncooked Ground Beef
FC021—Uncooked Beef Roasts
FC031—Uncooked Beef Steaks
FC041—Other Uncooked Beef and Veal

Pork, Ham, or Breakfast Meats
FD011— Bacon, Breakfast Sausage, and Related Products
FD021— Ham
FD031—Pork Chops
FD041—Other Pork Including Roasts and Picnics

Lunchmeats, Hot Dogs, or Other Meats
FEO11—Frankfurters
FEO12—L unchmeats
FEO13—Lamb, Organ Meats, and Game

Chicken or Other Poultry Including Turkey
FFO11—Chicken
FF021—QOther Poultry Including Turkey




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
F14 Fresh Fish or Fresh Seafood
FG011—Fresh Fish and Seafood
F15 Processed Fish or Processed Seafood, Including Frozen, Canned, or Cooked
FG021—Processed Fish and Seafood
F16 Eggsor Egg Substitutes
FHO11—Eggs
F17 Milk
FJ011—Milk
F18 Cheese or Cheese Products
FJ021—Cheese and Cheese Products
F19 Ice Cream, Frozen Yogurt, or Flavored | ces
FJ031—Ice Cream and Related Products
F20 Miscellaneous Dairy Products, Including Yogurt, Powdered Milk, or Coffee Creamers
FJ041—Other Dairy and Related Products
F21 Apples
FKO11—Apples
F22 Bananas
FK021—Bananas
F23 Fresh CitrusFruits
FK031—Citrus Fruits
F24 Other Fresh Fruits
FK041—Other Fresh Fruits
F25 Potatoes
FLO11—Potatoes
F26 Lettuce
FLO21—L ettuce
F27 Tomatoes
FLO31—Tomatoes
F28 Other Fresh Vegetables, Including Fresh Herbs
FL041—Other Fresh Vegetables, Including Fresh Herbs
F29 Canned Fruitsor Vegetables

FMO011—Canned Fruits and V egetables




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
F30 Frozen Fruitsor Vegetables
FMO021—Frozen Fruits and Vegetables
F31 Dried or Other Processed Fruitsand Vegetables
FMO031—Dried and Other Processed Fruits and V egetables
F32 Carbonated Drinks
FNO11—Carbonated Drinks
F33 Noncarbonated Juicesor Drinks, Frozen and Nonfrozen
FN021—Frozen Noncarbonated Juices and Drinks
FN031—Nonfrozen Noncarbonated Juices and Drinks
F34 Roasted, Instant, or Freeze-dried Coffee
FPO11—Coffee
F35 Powdered Drinks, Tea, Cocktail Mixes, or Ice
FPO21—Tea
FP022—Other Beverage Materials
F36 Sugar or Artificial Sweeteners
FRO11—Sugar and Artificial Sweeteners
F37 Candy or Chewing Gum
FR021—Candy and Chewing Gum
F38 Jellies, Syrups, Honey, M olasses, Mar shmallows, I cings, or Fudge Mixes
FRO31—Other Sweets
F39 Butter or Margarine
FS011—Butter and Margarine
F40 Salad Dressing
FS021—Salad Dressing
F41 Peanut Butter, Mayonnaise, Cooking Fats, or Oils
FS031—Peanut Butter
FS032—Other Fats and Oils
F42 Soups
FT011—Soups
F43 Frozen Prepared Foods
FT021—Frozen and Freeze-dried Prepared Foods
Fa4 Chips, Nuts, or Other Snacks, Excluding Candy

FT031—Snacks




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
F45 Seasonings, Spices, or Miscellaneous Baking Products such as Salt, Coat ‘n Bake Products, Y east,
and Baking Chocolate

FT041—Salt and Other Seasonings and Spices
FT044—Other Condiments (Excluding Olives, Pickles, and Relishes)

F46 Condiments, Sauces, or Gravies, such as Catsup, Mustard, Relishes, Tomato Sauces, or Gravy Mixes
FT042—OQlives, Pickles, and Relishes
FT043—Sauces and Gravies

Fa7 Baby Food
FT051—Baby Food

F48 Prepared Saladsor Salad Bars, Excluding Restaur ants
FT061—Prepared Salads

F49 Easy-To-Prepare Canned or Packaged Foods, Excluding Fruits, Vegetables, and Soups
FT062—Other Miscellaneous Foods

F50 Full-service Mealsor Snacks
FV011—Full-service Meals and Snacks

F51 Limited-service Mealsor Snacks
FV021—Limited-service Meals and Snacks

F52 Mealsor Snacksat Schoolsor Employer-provided Cafeterias, Dining Rooms, or Snack Bars
FV031—Food at Employer Sites and Schools

F53 Food or Beveragesfrom Vending Machinesor Mobile Vendors
FV041—Food from Vending Machines and Mobile Vendors

F54 Catered Eventsor Board
FV051—Board, Catered Events, and Other Food Away From Home

F55 Beer, Ale, or Other Malt Beveragesfor Home Use
FWO011—Beer, Ale, and Other Malt Beverages at Home

F56 Distilled Spiritsfor Home Use
FW021—Ditilled Spirits at Home

F57 Winefor HomeUse
FW031—Wine at Home

F58 Alcoholic Beverages Away From Home
FX011—Alcoholic Beverages Away From Home

HO02 L odging Away From Home, such asHotels, Motels, or Vacation Rentals
HB021—Rental of Lodging Away From Home

HO3 Fue Oil for Household Heating

HEO11—Fud Qil




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category

HO4 Propane, Firewood, or Coal Used for Household Heating or Cooking
HEO021—Other Household Fuels

HO5 Residential Water or Sewer Service
HGO011—Residential Water and Sewer Service

HO6 Garbageor Trash Collection Service
HG021—Garbage and Trash Collection

HO7 Floor Coverings, such asHard Surface Tiling, Car pets, or Scatter Rugs
HHO11—Floor Coverings

HO8 Window Coverings, such as Curtains, Drapes, or Blinds
HH021—Curtains and Drapes
HHO022—Window Coverings

HO09 Household Linens, such asKitchen or Bathroom Towels, Bedding, or Tablecloths
HHO031—Bathroom Linens
HHO032—Bedroom Linens
HHO033—Kitchen and Dining Room Linens

H10 Bedroom Furniture, Including Mattressesand Springs
HJ011—Mattresses and Springs
HJO12—Bedroom Furniture Other Than M attresses and Springs

H1l Sofas, Slipcovers, or Decor ative Pillows
HJ021—Sofas, Slipcovers, and Decorative Pillows

H12 Living Room Chairsor Living Room Tables
HJ022—L iving Room Chairs
HJ023—Living Room Tables

H13 Kitchen or Dining Room Furniture
HJ024—Kitchen and Dining Room Furniture

H14 Infants Furniture
HJO31—Infants’ Furniture

H15 Outdoor Furniture
HJ032—Outdoor Furniture

H16 Occasional Furniture, Such as Bookcases, Desks, or Ottomans
HJO33—Occasiona Furniture

H17 Refrigeratorsor Home Freezers
HKO011—Refrigerators and Home Freezers

H18 Washersor Dryers

HK012—Washers and Dryers




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category

H19 Stoves, Ovens, or Microwave Ovens
HK013—Stoves and Ovens, Excluding Microwave Ovens
HKO014—Microwave Ovens

H20 Vacuumsor Other Electric Floor Cleaning Equipment
HK021—F oor Cleaning Equipment

H21 Small Electric Kitchen Appliances
HK022—Small Electric Kitchen Appliances

H22 Heating or Cooling Equipment or Home Safety Devices
HK023—Other Electric Appliances

H23 Household Decor ative Items, Including Clocksor Lamps
HLO11—L ampsand Lighting Fixtures
HL012—Household Decorative Items and Clocks

H24 Dishes, Glassware, or Flatware
HL031—Dishes
HL032—Hatware

H25 Nonelectric Kitchen Utensils, Cookingware, or Bakeware
HL 041—Nonelectric Cookingware
HL 042—Tableware and Nonelectric Kitchenware

H26 Indoor Plantsor Fresh Cut Flowers
HL 021—Indoor Plants and Fresh Cut Flowers

H27 Paint, Wallpaper Tools, or Related Supplies
HMO11—Paint, Wallpaper, Tools, and Supplies

H28 Power Tools
HMO012—Power Tools

H29 Nonpowered Toolsor MiscellaneousHardware
HM013—M iscellaneous Hardware, Supplies, and Equipment
HMO014—Nonpowered Tools

H30 Powered Lawn and Garden Equipment or Other Outdoor Items
HM021—Powered Lawn and Garden Equipment and Other Outdoor Items

H31 Lawn and Garden Suppliesor Insecticides
HM022—L awn and Garden Supplies and Insecticides

H32 Household Laundry and Cleaning Productsor Supplies
HNO11—L aundry and Cleaning Products
HNO12—L aundry and Cleaning Equipment

H33 Paper Napkins, Paper Towels, Facial Tissue, or Toilet Paper
HNO021—Household Paper Products




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
H34 Other Disposable Products, such asPlastic or Foil Wraps, Garbage Bags, Paper Plates, Batteries, or
Light Bulbs
HNO031—Muiscellaneous Household Products
H35 Housekeeping Services
HPO11—Housekeeping Services
H36 Gardening or Lawn Care Services
HP021—Gardening and Lawn Care Services
H37 Moving, Storage, or Freight Services
HP031—Moving, Storage, Freight Expense
H38 Major Appliance Repair
HPO41—Appliance Repair
H39 Reupholstery of Household Furniture
HP0O42—Reupholstery of Furniture
H40 Insde Home Maintenance or Repair
HP043—Inside Home Maintenance and Repair
AO01 Men’sSuitsor Blazers
AAO011—Men's Suits
AAQ12—Men’'s Sportcoats and Tailored Jackets
A02 Men’sCoatsor Jackets
AAO013—Men'’s Outerwear
AO03 Men'’s Socks, Underwear, Sleepwear, or Bathrobes
AA021—Men’s Underwear, Hosiery, and Nightwear
A04 Men’sAccessories, Such as Ties, Belts, or Wallets
AA022—Men’ sAccessories
A05 Men’sActive Sportswear, Such as Exercise Apparel or Bathing Suits
AAQ023—Men’ s Active Sportswear
A06 Men’s Shirts, Sweaters, or Vests
AA031—Men’s Shirts
AA032—Men’'s Sweaters and Vests
AQ7 Men’sPants, Jeans, or Shorts
AA041—Men’ s Pants and Shorts
A08 Boys' Clothing or Accessories

ABO011—Boys Outerwear
AB012—Boys' Shirtsand Sweaters
ABO013—Boys Underwear, Nightwear, Hosiery, and Accessories




Appendix 8. POPS categories—Continued

POPS

Titleand entry-level item number and title
category

ABO014—Boys' Suits, Sport Coats, and Pants
ABO015—Boys' Active Sportswear

A09 Women's Outerwear
ACO011—Women's Outerwear

A10 Women'’s Dresses
AC021—Women's Dresses

All Women’'s Tops, Skirts, Pants, or Shorts
ACO031—Women's Tops
AC032—Women's Skirts, Pants, and Shorts

Al12 Women's Suitsor Suit Components
AC033—Women’s Suits and Suit Separates

A13 Women’s Underwear or Nightwear
ACO041 Women's Underwear and Nightwear

Al4 Women’sHosiery or Accessories
AC042—Women' sHosiery and Accessories

A15 Women’sActive Sportswear or Playwear
AC043—Women' s Active Sportswear

Al6 Girls Clothing or Accessories

ADO011—Girls Outerwear

ADO012—Girls Dresses

ADO013—Girls Tops

ADO014—Girls Skirtsand Pants

ADO015—Girls' Active Sportswear

ADO016—Girls Underwear, Nightwear, Hosiery, and Accessories

Al7 Men's Footwear
AEO11—Men's Footwear

A18 Boys or Girls Footwear
AE021—Boys' Footwear
AE022—Girls Footwear

A19 Women'’s Footwear
AEO031—Women's Footwear

A20 Infants and Toddlers Clothing or Accessories, Excluding Underwear and Diapers
AF011—Infants' and Toddlers Outerwear, Play and Dresswear, and Sleepwear

A21 Infants and Toddlers Underwear or Diapers
AF012—Infants' and Toddlers' Underwear and Diapers

A22 Watches
AGO011—Watches




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
A23 Jewelry
AG021—Jewdry
TO1 New Cars, Trucks, or Vans
TAO011—New Carsand Trucks
TO2 New M otor cycles
TAO012—New Motorcycles
TO3 Leased Cars, Trucks, or Vans
TAO031—Leased Cars and Trucks
TO4 Car, Truck, or Van Rental
TA041—Automobile and Truck Rental
TO5 Gasoline, Diesdl, or Alternative Fuels
TB011—Regular Unleaded Gas
TB012—Mid-Grade Unleaded Gas
TB013—Premium Unleaded Gas
TB021—Automotive Diesel Fuel
TB022—Alternative Motor Fuels
TO7 Tires
TCO011—Tires
TO8 VehiclePartsor Accessories
TC021—V ehicle Parts and Equipment, Other Than Tires
TO9 Motor Qil, Coolants, or Fluids
TC022—Motor Qil, Coolants, and Fluids
T10 Motor Vehicle Body Work
TDO11—Motor Vehicle Body Work
T11 Moator Vehicle Maintenance, I nspections, or Towing
TD021—Motor Vehicle Maintenance and Servicing
T12 Motor Vehicle Repair
TDO031—Motor Vehicle Repair
T13 Motor Vehiclelnsurance
TEO11—Motor Vehicle Insurance
T14 Local Vehicle Registration
TF012—L ocal Vehicle Registration
T15 Parking Feesor Tolls
TF031—Parking Feesand Tolls
T16 Automobile Service Clubs

TFO032—Automobile Service Clubs




Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category

T17 Ship Travel or Passenger Cruises
TG023—Ship Fares

T18 Intracity Mass Transit
TGO031—Intracity Mass Transit

T19 Taxi Fare
TG032—Taxi Fare

T20 Car or Van Poals
TG033—Car and Van Pools

MO1 Prescription Drugsor Medical Supplies
MAO011—Prescription Drugs and Medical Supplies

M02 Internal or Respiratory Over-the-counter Drugs
MBO011—Internal or Respiratory Over-the-counter Drugs

MO03 Nonprescription Medical Equipment, Supplies, Topicals, or Dressings
MBO021—Topicals and Dressings
MB022—Medical Equipment for General Use
MB023—Supportive and Convalescent Medical Equipment

MO04 Physician’s Services
MCO011—Physician's Services

MO05 Dental Services
MC021—Dental Services

MO6 Eyeglassesor Eye Care
MCO031—Eyeglasses and Eye Care

MQ7 Servicesby Other Medical Professionals
MC041—Services by Other Medical Professionals

M08 Hospital Services
MDO011—Hospital Services

MQ9 Adult Daycare
MDO022—Adult Daycare

RO1 Televisions
RAO011—Televisions

R02 Cableor Satellite Television or Radio Service
RA021—Cable Television

R0O3 VCRs, Camcorders, or Other Video Equipment
RA031—Other Video Equipment
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Appendix 8. POPS Categories—Continued

POPS Titleand entry-level item number and title
category
RO4 Blank or Prerecorded Video Cassettes and Video Discs
RA041—Video Cassettes and Discs, Blank and Prerecorded
RO5 Rental of Video Tapesor Video Discs
RA042—Rental of Video Tapes and Discs
RO6 Audio Equipment for Automobilesor Home
RA051—Audio Components, Radios, Tape Recorders/Players, and other Audio Equipment
RO7 Prerecorded or Blank Audio Tapes, CDs, or Records
RA061—Audio Discs and Tapes, Prerecorded and Blank
RO3 Pet Food
RB011—Pet Food
RO9 Pets, Pet Supplies, or Accessories
RB012—Purchase of Pets, Pet Supplies, Accessories
R10 Pet Services, such as Grooming, Boarding, or Training
RB021—Pet Services
R11 Veterinarian Services
RB022—V eterinarian Services
R12 Outboard Motorsor Powered SportsVehicles
RC011—Outboard Mators and Powered Sports Vehicles
R13 Unpowered Boatsor Trailers
RC012—Unpowered Boats and Trailers
R14 Bicyclesor Bicycling Accessories
RC013—Bicyclesand Accessories
R15 General Sports Equipment
RC021—Genera Sports Equipment, Excluding Water
RC022—Water Sports Equipment
R16 Hunting, Fishing, or Camping Equipment
RC023—Hunting, Fishing, and Camping Equipment
R17 Film or Film Development Supplies
RDO011—Film and Photographic Supplies
R18 Camerasor Other Photogr aphic Equipment, Excluding Film
RDO012—Photographic Equipment
R19 Photographer’sFees
RDO021—Photographer’ s Fees
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Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
R20 Film Development
RD022—Film Processing
R21 Toys, Games, Hobbies, or Playground Equipment
REO011—Toys, Games, Hobbies, and Playground Equipment
R22 Video GameHardware, Cartridges, Disks, or Accessories
RE012—Video Game Hardware, Software, and Accessories
R23 Sewing Machines, Fabric, or Sewing Supplies
REO021—Sewing Items
R24 Musical I nstrumentsor Musical Accessories
RE031—Musical Instrumentsand Accessories
R25 Club Membership Duesfor Fraternal or Civic Organizationsor Feesfor Participant Sports
RF011—Club Membership Dues and Fees for Participant Sports
R26 Admissions, Such asto Movies, Concerts, or Theme Parks
RF021—Admission to Movies, Theaters, Concerts, and Other Recurring Events
R27 Admissionsto Sporting Events
RF022—Admissions to Sporting Events
R28 Recreational Lessonsor Instruction
RF031—Feesfor Lessons or Instruction
R29 Single-copy Newspapersor Magazines
RGO011—Single-copy Newspapers and M agazines
R30 Newspaper or Magazine Subscriptions
RGO012—Newspaper and M agazine Subscriptions
R31 Books Pur chased Through Book Clubs
RG021—Books Purchased Through Book Clubs
R32 Books Not Purchased Through Book Clubs
RG022—Books Not Purchased Through Book Clubs
EO1 Collegeor University Level Textbooks
EA011—College Textbooks
EO2 Elementary or High School Textbooks
EA012—Elementary and High School Textbooks
EO3 Encyclopedias or Other Setsof Reference Books
EA013—Encyclopedias and Other Sets of Reference Books
EO4 Tuition or Fixed Feesfor a College or University

EB011—College Tuition and Fixed Fees
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Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category

EO05 Tuition or Fixed Feesfor Private Elementary or High Schools
EB021—Elementary and High School Tuition and Fixed Fees

EO06 Daycare Providers, Including Nursery Schools
EB031—Daycare and Nursery School

EO7 Tuition or Fixed Feesfor Technical or Vocational Schools
EB041—Technical and Business School Tuition and Fixed Fees

EO08 Ddlivery Services
EC021—De¢livery Services

E09 L ocal Telephone Service
EDO11—L and-line Telephone Service, Local Charges

E10 Long-Distance Telephone Services
ED021—L and-line Telephone Service, Long-Distance Charges

Ell Personal Computersor Peripheral Equipment
EEQ11—Personal Computers and Peripheral Equipment

E12 Computer Softwareor Accessories
EE021—Computer Software and Accessories

E13 Onlineor Other Information Services
EE031—Online and Other Information Services

El4 Homeor Wireless Telephones, Answering Machines, or Other Phone Accessories
EE041—Telephones, Peripheral Equipment, and Accessories

E15 Calculators, Typewriters, or Other Information Processing Equipment
EEQ42—Calculators, Typewriters, and Other Information Processing Equipment

GO01 Cigarettes
GAO011—Cigarettes

G02 Tobacco Products Other Than Cigar ettes
GA021—Tobacco Products Other Than Cigarettes

GO03 Hair Products, such as Shampoo, Sprays, Pins, or Combs
GBO011—Products and Nonelectric Articlesfor the Hair

G04 Dental or Shaving Products, Including Nonelectric Articles
GB012—Dental and Shaving Products, Including Nonelectric Articles

G05 Deodor ant, Feminine Hygiene Products, Suntan L otions, or Footcar e Products
GB013—Deodorant/Suntan Preparations, Sanitary/Footcare Products

G06 Electric Personal Care Appliances, such as Shaversor Hair Dryers

GBO014—Electric Personal Care Appliances
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Appendix 8. POPS categories—Continued

POPS Titleand entry-level item number and title
category
GO7 Cosmetics, Perfumes, or Bath and Nail Preparations
GB021—Cosmetics/Perfume/Bath/Nail Preparations and Implements
G08 Haircutsor Other Personal Care Services
GCO011—Haircuts and Other Personal Care Services
G09 Legal Services
GDO011—Legd Fees
G10 Funeral Services
GD021—Funerd Expenses
Gl1 Laundry or Drycleaning Services
GD031—L aundry and Drycleaning Services
G12 Shoe Repair or Other Shoe Services
GD041—Shoe Repair and Other Shoe Services
G13 Clothing Rental, Alterations, or Repairs
GD042—A lterations and Clothing Rental
Gl14 Watch or Jewelry Repair
GD043—Watch and Jewelry Repair
G15 Checking Accounts, Credit Card Fees, or Other Bank Services
GD051—Checking Accounts and Other Bank Services
G16 Tax Return Preparation or Other Accounting Services
GD052—Tax Return Preparation and Other Accounting Services
G18 Stationery, School Supplies, or Gift Wrap
GEO11—Stationery, Stationery Supplies, and Gift Wrap
G19 Luggage, Briefcases, or Other Carrying Cases
GEO12—L uggage
G20 Infants Equipment, such as Strollers, Car Seats, Bottles, or Dishes
GEO013—Infants' Equipment
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Appendix 9. Non-POPS
sample designs

or each non-POPS entry-level item (electricity, for ex-
ample), the following information is given below:

1. Source of the universe data
2. Sampling unit for outlets

3. Measure of size

4, Desired final pricing unit

5. Number of designated outlets and designated
quotes.

ECO011 Postage

1. Thedistribution of household mail by type of postal
service and postal zone as determined by the Postal
Service in the Household Mailstream Study, Final
Report, prepared for the U.S. Postal Service.

2. U.S. Postal Service.

3. Postal revenue for each type of postal service and
postal zone.

4. Specific postal service and zones traveled.
5. Outlets 130; quotes 348.
EDO031 Wirelesstelephone services

1. Federal Communications Commissioninventory of
wireless tel ephone companies.

2. Companieswithin A and B cellular blocks that
serve each CPl sample area.

3. Number of subscribers.
4. Specific caling plan.
5. Outlets 124; quotes 124.

GDO061 Careof invalids, elderly, and convalescentsin the
home

1. National Association of Home Carefacilitiesin the
United States

2. Facilities providing adult home care in each CPI
sample area.

3 Each facility within agiven CPl sample areareceives
an equal measure of size; that is, none available.

4, Specific services provided.
5. Outlets 343; quotes 597.

HBO011 Housing while at school

1. Schoolsreported for college tuition in the TPOPS
survey.

2. Schools reported for college tuition by consumersin
each CPI sample area.

3. Expenditures reported for college tuition.
4. Specific housing fee for the college.
5. Outlets 322; quotes 723.

HDO11/TEO11 I nsur ance—tenants/motor vehicle

1. Datafile of insurance companies obtained from A.M.
Best Data Center.

2. Insurance companies serving the Statesin which the
CPI sample areas are located.

3. Total revenue for noncommercial policies by type of
insurance.

4, Specific policy serving within each CPlI sample area.

5. Motor Vehicle: Outlets 438; quotes 952.
Tenants: Outlets 208; quotes 213.

HFO11 Electricity

1. a. Consumer Expenditure (CE) survey.
b. Direct Information from the Bureau of Labor
Statistics Regiona Field Offices.

2. Electric utility companies reported in the CE survey
or electric utility companies serving each of the CPI
sample areas.



Appendix 9. Non-POPS sample designs—Continued

3.

4,

5.

Expenditures reported for electricity in the CE survey
or an estimate of the number of residential customers
provided by the Field Offices.

Specific type of service for a specific number of
kilowatt hours.

CPl: Outlets 1,520; quotes 1,520.
Average prices: 548 additional quotes.

HF021 Utility (piped) gas service

1

a. Consumer Expenditure (CE) survey.
b. Direct information supplied by the Regional Field
Offices.

. Gas utility companies reported in the CE survey or

gas companies serving each of the CPl sample areas.

. Expenditures reported for piped gasin the CE

survey or an estimate of the number of residential
customers provided by the Field Offices.

. Specific type of service and specific number of cubic

feet or therms of gas.

. CPI: Outlets 1,520; quotes 1,520.

Average Prices: 1096 additional quotes.

M D021 Nursing and convalescent home care

1

National Center for Health Statistics datafile
consisting of aninventory of long-term care facilities
in the United States.

Facilities providing nursing home care in each CPI
sample area.

Number of beds.
Specific accommodations and services provided.

Outlets 552; quotes 1,314.

TAO021 Used vehicles

1

2,

J.D. Power and Associates, Power Information
Network.

NADA, E-Vauator.

3.

4.

5.

Expenditures reported for used vehiclesin the CE
survey.

Specific used vehicles with specific options.

Outlets 480; quotes 480.

TFO011 State vehicleregistration, license, and vehicle
property taxes

1

2.

5.

Digest of Motor Laws.

State motor vehicle departmentsin each CPl sample
area

. Revenue generated by each type of fee.

. Specific class/vehicle registration, type of license, or

vehicle property tax.

Outlets 113; quotes 340.

TGO11 Airlinefares

1

U.S. Department of Transportation data file consist-
ing of a 10-percent sample of all passenger itineraries
originating in the United States.

. All airlines providing service from any CPl sample

area.

. Total nonbusiness passenger ticket revenue per

airline, per trip itinerary, per fare class.

. Specifictrip itinerary and fare class for the selected

arline.

. Outlets 1,948; quotes 1,948.

TGO022 Intercity train service

1

Datafile of intercity train trips provided by Amtrak
and the Alaskan Railroad.

2. Amtrak and the Alaskan Railroad.

3. Number of tickets sold.

4. Specifictrip and class.

5. Outlets 372; quotes 407.





