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INTRODUCTION

The publication of the revised Consumer Price In-
dex (CPI) by the Bureau of Labor Statistics (BLS)
in February, 1978 marked the culmination of the
most complex and extensive revision of the CPI
since its origination during World War I. Virtu-
ally every aspect of the CPI methodology was re-
viewed, analyzed, and improved as part of the re-
vision effort. Two new indexes were actually
produced. One for the urban wage and clerical
worker population - corresponding to the unre-
vised CPI, and one for the all urban population.
Ideally each CPI would have as inputs the total
set of prices, placed in one-to-omne correspond-
ence to the total set of purchases of all members
of the index family population. However, the
magnitude of these variables and the constraints
of time and cost will not permit the achievement
of this ideal. Thus, a complex and multi-faceted
sampling scheme was designed and employed to pro-
duce the revised CPI.

The subject of this paper is the within outlet
sampling techniques which were employed to deter-
mine -the specific items to be priced in each sam-
ple outlet. This is the final stage of the CPI
sampling scheme. The new techniques employed for
within outlet item sample selection constitute
one of the areas of major improvement in the CPI
methodology. For the first time, multi-stage
probability sampling techniques are employed to
select the items for pricing within the sample
outlets. With this new methodology, each item
available in a given sample outlet and included
in the general category of items assigned for
pricing in that outlet is given a probability of
selection proportional to its sales in the out-
let. Each brand, variety, size, style, model,
etc., of the items available for pricing is given
a chance of selection proportional to its impor-
tance to the total sales in the outlet. Thus,
the selection of the specific items priced for
the CPI is keyed to the sales experience of each
sample outlet. Since the within outlet sampling
methodology does not differ by population, the
population distinction will be omitted from the
discussion of this portion of the CPI sampling
scheme.

Before presenting the within outlet sampling me-
thodology, we will briefly discuss the selection
of the general categories of items comprising the
CPI market baskets and the selection of the out-
let samples of the CPI. This discussion will
provide the reader with an understanding of how
the within outlet sampling methodology fits into
the overall CPI sampling scheme. TIn additiomn, a
brief discription of the within outlet sampling
procedures for the unrevised CPI is provided for

comparison with the new methodoloE .
CONSUMER EXPENDITURES SURVEY AND KTRY LEVEL ITEM

SAMPLING

As in previous revisions of the CPI, the first
task was to design and implement a survey of con-
sumer expenditures, income, assets and liabilities
This survey, called the Consumer Expenditure Sur-
vey (CES) covered the years 1972 and 1973. It was
executed for the BLS by the Bureau of the Census.
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This survey provided the BLS with data to con-
struct the sampling frames from which the sample
market baskets of items were selected. The item
weights used in the calculation of the indexes
were also derived from this data. Eight item sam-
pling frames were constructed, one for each of the
two index families in each of four geographic re-
gions.

Each of the eight item sampling frames consisted
of approximately 267 item strata. Each item stra-
tum consisted of one or more similar but still
broadly defined items. For example, 20051 - Beer
and ale away from home, 20052 - Wine away from
home and 20053 - Other alcoholic beverages away
from home comprised an item stratum. The items
within each stratum were called Entry Level Items
(ELI's). In the above example, each of the three
enumerated items comprise an ELT. Expenditures
from the CES were aggregated to the ELI level.
Within a stratum each ELI was assigned a probabi-
lity of selection proportional to the amount of
consumer expenditures for the ELI. A single inde-
pendent PPS sample of ELI's was selected from
each item stratum. Eight independent samples of
ELI's were selected in each region for each popu-
lation. These ELI samples comprise the general
categories of items assigned for pricing in the
outlet samples. Each sample of ELI's was initiat-
ed for pricing in a sample of three to four PSU's.
THE OUTLET SAMPLES

The outlet sampling frames from which the sample
of outlets were selected for pricing the sample
ELI's were constructed from several sources. The
outlet sampling frames for all of the food ELI's
and most of the commodities and services ELI's
were constructed from data obtained from the Point
of-Purchase Survey (POPS). The POPS was a house-
hold survey conducted by the Bureau of the Census
in 1974 for the BLS in the 85 PSU's designated as
CPI pricing areas. Respondents were asked to iden
tify the amount of their expenditures and the
place of their purchase for broad categories of
items. A concordance between the ELI's and the
POPS categories was defined. Thus, when a parti-
cular ELI was selected, a corresponding POPS cate-
gory was uniquely identified as the outlet sam~
pling frame for that ELI. The outlet sample for
each ELI was selected with each outlet's probabi-
lity of selection proportional to the amount of
the expenditures reported for it for the corre-

sponding categorg on the POPS. The POPS provided
outlet sampling frames for about 60 percent of the

consumer expenditures included in the CPI. The
housing component accounts for approximately 20
percent of consumer expenditures. The remaining
20 percent of consumption expenditures are ac-
counted for by ELI's which we have grouped under
the label "Non-POPS."

The outlet sampling frames for the Non-POPS ELI's
were constructed from a variety of sources. Out-
lets for ELI's such as telephone expenses, public
utilities, and public transportation are members
of publicly regulated industries. Outlet sampling
frames for these items were constructed by con-
sulting the regulatory agencies and industry
sources. The Unemployment Insurance file (ES-202)
maintained - by the BLS provided the sampling




frames for some other Non-POPS ELI's. Outlet
frames for the remaining Non-POPS ELI's were con-
structed from data provided by other government
agencies (HEW, DOT, CAB) and industry sources.

As with the POPS ELI's, a concordance was defined
between each Non-POPS ELI and the appropriate sam-—
pling frame. When a particular Non-POPS ELI was
selected for pricing, a corresponding outlet sam-
ple was identified. 1In this way, the sample of
ELI's, both POPS and Non-POPS, was merged with the
corresponding outlet sample for each ELI pricing
area. A computer generated schedule indicating
the ELI's to be priced was produced for each CPI
outlet. The BLS field representatives entered
each sample outlet with this list of the general
categories of items to be priced and conducted the
final stages of the sampling process.

WITHIN OUTLET ITEM SELECTION FOR THE UNREVISED CPI

For the unrevised CPIL, the BLS field representa-
tives enter the sample outlets with a very detail-
ed description or tight specification of each item
to be priced. These tight specifications are pre-
pared by the Washington Office staff., They are
basically the same for every store in the outlet
sample in every CPI pricing area for the unrevised
CPI. Within each sample outlet in which the item
is to be priced, the BLS field representative
attempts to obtain the price for the best~-selling
item meeting the tight specification. Thus, this
procedure has been named the "volume seller" tech-
nique. Items which meet the tight specification
but are not the top selling item within the outlet
of those meeting the tight specification are given
no chance of selection. In a few cases the tight
specification, provides for variations in what is
eligible for pricing, but only within a relatively
narrow range. In a few other cases, alternative
specifications are eligible for pricing, but only
if nothing meeting the preferred tight specifica-

tion can be found.
Over the years that this process has been in use,

a number of shortcomings have become apparent.
Since the selection of the tight specifications
for pricing is independent of the individual out-
lets sales experience, items were sometimes se-
lected for pricing which are not as representative
of a particular outlets merchandise as is desira~
ble. The definition of national tight specifica-
tions has also resulted in the confinement of the
items priced for the CPI to a relatively narrow
segment of the quality range available in the
market. In addition, the out-of-scope rate for a
given item was quite high with this procedure.
Many sample outlets were lost simply because they
did not carry the national tight specification de-
signated for pricing. This large scale substitu-
tion of outlets resulted in, essentially, a quota
sample of outlets.

With this brief history of the within outlet sam~
pling procedures of the unrevised CPI and the
short description of the sampling plan up to item
selection for the revised CPI, we are now ready to
discuss the within outlet sampling techniques of
the revised CPI. These techniques have been named
"Disaggregation' by the BLS staff.

DISAGGREGATION

The goals of the within-outlet sampling procedures
adopted for the revised CPI are as follows: 1) To
key the selection of the items to be priced for
the CPI to the sales experilence of the individual
sample outlet. 2) To obtain, via probability sam-
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pling, a sample of items which better represents
the distribution of items purchased by CPI fami-
lies in the market place. This includes the pric-
ing of a broader segment of the quality range of
items available in the market place. 3) To in-
crease the likelihood that a selected item can be
priced in a given sample outlet, thereby lowering
the non-response rate and reducing costs.

In the remainder of this paper we will describe
the disaggregation technigues and present some
evaluations of how well the above goals were sa-~
tisfied.

As described earlier, one or more relatively broad
categories of items (ELI's) is assigned for pric-
ing in each sample outlet. The ELI's assigned for
pricing in a given sample outlet are listed on BLS
form 3400, the initiation facesheet. This form is
computer generated and contains all the necessary
identifying information for the outlet, the ELI's
assigned for pricing in the outlet, and the number
of quotes to be obtained for each ELI.

Within each outlet the BLS field representative
executes the disaggregation procedures for each
assigned ELI. The disaggregation process begins
with the relatively broad category (ELI) and is
narrowed through successive stages of sampling
until a single unique item is identified. For ex-
ample, assume that ELT 09011-Fresh Whole Milk has
been assigned for pricing in a given sample outlet
The field representative introduces hisself/her-
self to a respondent in the outlet who is know-
ledgeable about the outlets milk sales, This
might be the manager of the dairy department.
After explaining the purpose of the survey, the
field representative begins disaggregation for

the assigned milk quote.

The respondent may be asked to list all of the
brands of fresh whole milk offered for sale by

the outlet. The field representative enters this
information on a BLS form 3400A, disaggregation
worksheet. Three stages of disaggregation may be
completed on each worksheet. Probabilities of
selection, based on sales of each brand within

the outlet, are then assigned to each brand list-
ed. These values are entered on the disaggrega-
tion worksheet. Cumulative totals of the probabi-
lities of selection are computed and entered on
the worksheet for each brand. A random number is
selected from the "random number' table provided
on each worksheet. Twenty-five editions of the
disaggregation worksheets were produced. Each
edition of the worksheet contained an independent-
ly generated "random number" table. The BLS field
representatives used a different edition of the
worksheet in each sample outlet. The first brand
for which the cumulative total of the probabili-
ties of selection is greater than or equal to the
selected random number is designated for selection
Assume that we have selected Brand A.

The respondent is now asked to list all of the
types and sizes of containers in which Brand A of
fresh whole milk is offered for sale in the outlet
This information is listed on the disaggregation
worksheet. Probabilities of selection, based on
the sales in the outlet of each type and size of
container of Barnd A fresh whole milk, are deter-
mined and assigned to each type and size of con-
tainer listed. These values are entered on the
disaggregation worksheet. Cumulative totals of
the probabilities of selection are computed and



entered on the worksheet for each item listed.

The next available random number is then selected
from the "random number” table on the worksheet.
The first type and size of container for which the
cumulative total of the probabilities of selection
is greater than or equal to the selected random
number is designated for selection. Assume that
we have selected a one gallon plastic container.

The field representative determines that the
brand, type and size of container uniquely iden-
tifies the fresh whole milk sold in the sample
outlet. Thus, we have identified the unique store
item which will be priced for the CPI, A unique
store item is defined to be one for which there
are no price differences between it and any other
item within the ELI and there are no differences
in price determinant characteristics between it
and any other item in the ELI. The selected item
is described on BLS form 3400B, the ELI checklist.
An ELI checklist has been designed by the Washing-
ton Office staff of the Bureau for each ELI in the
universe. All of the information necessary to
identify and price the selected item over time is
entered on the ELI checklist. This involves list-
ing all the characteristics of the items which are
price determining and/or for which a change in the
characteristic may constitute a change in the qua-
lity of the item.

As illustrated by the above example, the key ele-
ment of the disaggregation process is the deter-
mination of the probability of selection for each
item eligible for selection for a given stage of
the process. Four alternative methods have been
devised for determining these probabilities.

These methods were developed during a one year
field test of the disaggregation process. The
four methods may be used alone or in combination
throughout the various stages of within outlet
sampling. The four procedures are: Percent of
dollar volume of sales, Ranking on the basis of
dollar volume of sales, Shelf space, and equal
probability.

PERCENT OF DOLLAR VOLUME OF SALES

The percent of dollar volume of sales is the pre-
ferred method for determining the disaggregation
probabilities. This method relies on the respon-
dents knowledge of the dollar volume of sales for
the items listed for selection for a given stage
of the sampling process. After the field repre-
sentative has listed the items eligible for selec-
tion for a given stage of sampling, the respondent
is asked to assign a percentage of the total dol-
lar volume of sales for the group of items to each
item listed. The respondent may refer to records
or give his best estimates for these percents of
sales. These percentages are posted in Column C
of the disaggregation worksheet (Attachment II).

A "running total" of these percentages is posted
in Column D of the worksheet. The random number,
determining the item selected, is posted in Column
E.

RANKING

The ranking procedure is used whenever a respon-
dent cannot or does not want to provide percent-
ages of the dollar volume of sales for the items
eligible for selection. Using the dollar volume
of sales for each item as the criteria, the re-
spondent is asked to rank the eligible items from
most important to least important. Having ranked
the items the respondent is asked if he/she can
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now assign percentages of the dollar volume of
sales corresponding to the rankings. If the re-
spondent is unable to determine percentages of
sales corresponding to the rankings for all of the
items, he may obtain it for some and adjust the
remaining percentages accordingly. The field re-
presentatives refers to a predetermined table of
percentages to obtain the appropriate percentage
to assign to each item, This "ranking" table was
derived by Washington Office staff by examining
actual percentages provided by respondents during
the period of field testing of the disaggregation
procedures. This table is included for convenient
reference on the disaggregation worksheet.

SHELF SPACE

When the respondent cannot provide percentages of
dollar volume of sales or rankings for the items
listed for selection, the shelf space method for
estimating relative dollar volumes of sales may be
employed. If the amount of shelf space for dis-
play of the items eligible for selection is rough-
ly comparable to the dollar volume of sales for
those items the field representative may resort to
this procedure. The shelf space method takes into
account both display space and unit price, when-
ever possible. The display space times the unit
price of the item is used as the approximate pro-
portional equivalent of dollar volume of sales.

In this way, percentages obtained by the shelf
space method may be used directly in the disaggre-
gation process. If the respondent feels these
percentages reflect only the rankings of the items,
then ranks should be assigned based on these per-
centages. New percentages should be determined
from the ranking table. This method was primarily
used for food items.

EQUAL PROBABILITY

This procedure is used whenever the respondent
cannot provide the percentages of dollar volume

of sales, cannot rank the relative importance of
the eligible units, and the shelf space method
cannot be used. While the four methods of assign-
ing probabilities can be used in combination
throughout the disaggregation process, the equal
probability method may not be used exclusively
within a given outlet. With this procedure equal
probabilities of selection are assigned to all
items eligible for selection for the given stage
of sampling. An equal probability table is pro-
vided on the disaggregation worksheet for the con-
venience of the field representatives.

EVALUATIONS

Having described the methodology employed for the
within outlet item selection for the revised CPI,
we will now present some evaluations of these pro-
cedures. These evaluations are not intended to be
final or all inclusive. They, do, however, pro-
vide some insights into how well the goals of this
methodology are being achieved. As indicated ear-
lier, the first goal of the within-outlet proce-
dures was to key the selection of the items to be
priced for the CPI to the sales experience of the
individual sample outlet. The first three methods
of assigning probabilities of selection are di-
rectly dependent on the sales experience of the
outlet. Only the equal probability method does
not key the selection of the items to be priced
directly to the sales experience of the sample
outlet. The first three procedures were used for
selection of the vast majority of items. The




equal probability procedure was used for the se-
lection of less than five percent of the items
priced for the revised CPI.

The second goal of the within outlet sampling pro-
cedures was to obtain a sample of items which bet-
ter represents the distribution of items purchased
by CPI families in the market place. It was hoped
that the sample of items selected for pricing for
a given ELI might better span the quality range

of items available in the market place. The de-
gree of attainment of this goal is somewhat harder
to evaluate. An in depth analysis of the distri-
butions of items and item characteristics selected
for pricing for all of the ELI's is not currently
available. However, we have examined the items
selected for pricing for two ELI's: Beer and ale
for use at home and Cigarettes. For each of these
ELI's, we have tabulated the distribution of
brands of the items priced for the CPI. For
ELI, "Beer and ale at home" eighty different
brands were selected for pricing for the all urban
population. Seventy-five different brands were
selected for pricing for the wage earner and cler-
ical worker populations. For the ELI, "Ciga-
rettes" thirty-eight different brands were se-
lected for pricing for the all urban population
and thirty-seven different brands were selected
for pricing for the wage and clerical population.

the

For each ELI, the percentage of the total CPI
weight for the ELI represented by each brand was
calculated for each CPI population. For "Beer and
ale for use at home", the percentages of the CPI
weight for each brand were aggregated by manufac-
turers. Standard errors for these estimates were
also computed assuming simple random sampling as
& = P9 , where p is the proportion of the CPI
n weight, q = 1-p, and n is the number
of quotes. Table I compares the percentages of
the CPI weight for a given manufacturer with that
manufacturer's percentage of total U.S. beer sales
for 1975, the initiation year. This table in-
cludes the top 17 breweries in the U.S. for 1975.
In order to facilitate comparisons the percentages
of sales and the percentages of CPI weights have
been normalized across the 17 brewers. For the
all urban population, for all but one of the manu-
facturers, the percentages of national sales are
within 3¢ of the corresponding percentage of the
CPI weights. For the wage earner and clerical
worker population, for all of the manufacturers,
the percentage of national sales are all within
36 of the corresponding percentage of CPI weights.
Although the total sales of beer manufacturers
includes sales which are not part of the ELI,
i.e., beer purchased for use away from home, we
feel that for this ELI the above comparisons in-
dicate that the disaggregation process satisfies
our second goal. That 1is, the disaggregation pro-
cess has yielded an item sample in which each
manufacturer is represented in relatively close
accordance with its proportion of purchases by
CPI families.
Table IT compares the percentages of the CPIL
weight for "cigarettes" by brand to the percentage
of national sales for 1975 by brand. Standard er-
rors were also computed assuming simple random
sampling for these estimates. The top twenty
brands by sales are included in this table. The
percentages of sales and the percentages of CPIL
weights have been normalized across the twenty
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brands. For the all urban population, the per-
centage of sales for fifteen brands are within

3¢ of the corresponding percentage of the CPI
weight. For the wage earner and clerical worker
population the percentage of sales for eighteen
brands are within 3¢ of the corresponding percent-
age of the CPI weight. We hypothesize that the
more frequent occurence of discrepancies between
the percentages of sales and the percentages of
the CPI weights are due to marketing character-
istics of this ELI. That is, a significant
amount of cigarette sales are made by vending
machines. The only disaggregation methods appli-
cable to vending machines are the shelf space and
equal probability methods. Thus, some discrepan-
cies of the CPI weight might be expected for this
ELI. With this constraint in mind, we would con-
clude that the disaggregation process has reason-
ably satisfied our second goal for this ELI.

The third goal of the disaggregation procedures
was to increase the likelihood that a selected
item can be priced in a given sample outlet there-
by lowering the non-response rate. Response rates
are currently available only for those ELI's
whose outlet samples were selected from the frames
generated from the Point-of-Purchase Survey.
These ELI's account for approximately 85 percent
of the CPI items for which the disaggregation
procedure was employed. For these ELI's, appro-
ximately 82 percent of the outlets assigned for
pricing were successfully initiated via the dis-
aggregation procedures. This high response rate
cannot be attributed to the disaggregation proce-
dures alone. The POPS survey also contributes
significantly to this success. We can, however,
conclude that the combination of these two inno-
vations, disaggregation and POPS, have enabled us
to achieve our goal of significantly lowering the

non-response rate.
It is clear that the above evaluations are not

comprehensive enough to completely judge the with-
in outlet sampling procedures. However, they do
provide some initial insights and a basis for fur-
ther studies. Analysis of the distributions of
items and item characteristics for all of the
ELI's for which the disaggregation procedures
were employed are desired. These studies would
reveal both the strengths and weaknesses of the
disaggregation process vis-a-vis each ELI.



TABLE I.

Manufacturer No.

Distribution of CPI weights by manufacturer for ELI 20011 - Beer and ale at home.

% of National
Sales 1975%*

% of CPI
Weight-U Pop.

Standard error
U - Population Weight~W Pop.

% of CPI

Standard error
W - Population

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

1

10

11

12

13

14

15

16

17

*

25.1

16.6

11.1

2.4

1.6

1.4

Source:

28.0

14.9

1.1

Advertising Age, January 26, 1976
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1.8

26.2

16.5



TABLE IT.

Brand Number

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

1

2

10

11

12

13

14

15

16

17

18

19

20

*

Distribution of CPI weights by brand for ELI 63011 -~ Cigarettes

% of National % of CPI
Sales 1975* Weight-U Pop.

Standard Error
U -~ Population Weight-W Pop.

% of CPI

Standard Error
W _~ Population

Source:

16.4 17.7
16.4 19.1
11.1 12.3
9.1 8.4
9.0 9.0
4.9 5.4
4.8 4.6
4.7 5.8
3.3 4.3
2.9 0.6
2.5 1.1
2.2 0.7
2.0 2.3
1.8 0.1
1.7 2.9
1.7 0.3
1.7 2.1
1.6 0.2
1.2 1.4
1.0 1.7

Advertising Age, November 22, 1976

310

0.6

16.8

18.9



