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Preface

articles that discuss ongoing research and method-

ological issues pertaining to the U.S. Bureau of Labor
Statistics (BLS) Consumer Expenditure Survey (CE) and ana-
lytical articles using this survey’s data. The first report, Con-
sumer Expenditure Survey Anthology, 2003, was published
in September 2003. Future CE anthology reports will be pub-
lished biennially, with the next report scheduled for publica-
tion in 2006. The methodological articles included in this
report are intended to provide data users with greater insight
into improvements in the survey, as well as issues that are
faced in collecting, processing, and publishing information
from such a complex survey. The analytical articles provide
information on topics of interest using CE data.

This report was prepared in the Office of Prices and Living
Conditions, Division of Consumer Expenditure Surveys
(DCES), under the general direction of Steve Henderson,
Chief of the Branch of Information and Analysis, and was
produced and edited by John M. Rogers, Section Chief.
Articles on research and methodology were contributed by
Jeanette Davis, Eric Figueroa, Lucilla Tan, and Nhien To of
the Branch of Research and Program Development, and
Sylvia Johnson-Herring, Sharon Krieger, Sally Reyes-Morales,
and David Swanson of the Division of Price Statistical Meth-
ods. Analytical articles were contributed by Meaghan Duetsch,

This is the second in a series of reports presenting both

Abby Duly, George Janini, Laura Paszkiewicz, and Mark
Vendemia of the Branch of Information and Analysis.

BLS makes CE data available in news releases, reports,
and articles in the Monthly Labor Review, as well as on CD-
ROMs and on the Internet. A biennial report includes stan-
dard tables of recent survey data, a discussion of expenditure
changes, and a description of the survey and its methods.
Current and historical CE tables classified by standard demo-
graphic variables are available at the BLS Internet site http://
www.bls.gov/cex. This site also provides other survey infor-
mation, including answers to frequently asked questions, a
glossary of terms, order forms for survey products, and
Monthly Labor Review and other research articles.

The material that follows is divided into two sections: Part
1 includes articles on survey research and methodology, and
Part 2 presents analysis of topics of interest based on CE
data. An appendix includes a general description of the sur-
vey and its methods and a glossary of terms.

Sensory-impaired individuals may obtain information on
this publication upon request. Voice phone: (202) 691-5200,
Federal Relay Service: 1-800-877-8339. The material pre-
sented is in the public domain and, with appropriate credit,
may be reproduced without permission. Cover photo from
the Library of Congress. For further information, call (202)
691-6900.
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Is a User-Friendly Diary
More Effective? Findings
from a Field Test

iary surveys are often used to
Dcollect information on daily
activities such as consumer
spending. They are particularly useful
for collecting daily records of small fre-
quently purchased items, which are
normally difficult to recall.! The Con-
sumer Expenditure (CE) survey, spon-
sored by the U.S. Bureau of Labor
Statistics (BLS), with data collected by
the U.S. Census Bureau, uses a diary
survey to collect data on weekly house-
hold expenditures.

Recent efforts to improve the per-
formance of the CE diary survey have
focused on designing a more user-
friendly form. Such a form would have
asimpler recording scheme and be more
attractive in appearance than the form
currently used in production. Several
prototype diaries were developed and
refined with the use of feedback from
survey respondents, field interviewers,
and program staff.2 On the basis of this
feedback, CE management selected one
of the designs (the Redesigned Diary)
for field testing. This diary was in-
tended to stem declining response rates
and improve data quality by reducing
respondent’s burden associated with

+S. Sudman and N. Bradburn, Asking Ques-
tions, (San Francisco, Jossey Bass Publishers,
1982).

2 J. Davis, L. Stinson, and N. To, “Creat-
ing a ‘User-Friendly’ Expenditure Diary,”
Consumer Expenditure Survey Anthology
(Bureau of Labor Statistics, 2003), Report
967, p. 3.
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the diary now used: the Production
Diary. The Redesigned Diary is smaller
and shorter than the Production Diary,
has a simpler organization, and high-
lights important instructions and ex-
amples.

The Redesigned Diary was tested
in the field from October through De-
cember of 2002.3 The primary objective
of this field test was to compare the
response rates and data quality ob-
tained from the Redesigned Diary with
those obtained from the Production
Diary. The results showed no statisti-
cally significant difference between di-
ary forms in completion response rates
and only a few significant differences
in expenditure means and allocation
rates. (The latter measure the propor-
tion of expenditures requiring further
processing because they are reported
with insufficient detail.*)

However, the Redesigned Diary per-
formed statistically significantly better
than the Production Diary in a majority
of tests pertaining to the collection of
item attribute information needed for

3 A field test is designed to reproduce data
collection conditions as closely as possible
to those in the production environment.

4 Allocation is an adjustment performed
on expenditure entries that do not identify
individual items at the required level of detail
(for example, a report that says “groceries
$150,” rather than listing the specific items
purchased and the price of each). This type
of entry requires additional processing to as-
sign the aggregate expenditure to target items.



classification.® In addition, the Census
Bureau field representatives who work-
ed on the field test expressed a strong
preference for the Redesigned Diary
because of its more attractive layout
and simpler recording scheme.

On the basis of the field test results,
it was decided to continue research on
the Redesigned Diary before imple-
menting it in production. The focus of
the research was to test modifications
to the Redesigned Diary that would in-
crease reporting of expenditure levels
for food away from home and report-
ing detail for food for home consump-

tion.

Background

Diary Survey Instruments. Two paper-
and-pencil questionnaires are currently
used to collect diary data. The first is
the Record of Daily Expenses, the ac-
tual diary form. This is a self-reporting
form on which respondents record a
detailed description of all expenses for
their consumer units (CUs) for two con-
secutive 1-week periods. (Data col-
lected each week are considered inde-
pendently.) The diary is divided by day
of purchase and by broad classifica-
tions of goods and services—a break-
down designed to aid the respondent
in recording daily purchases. Currently,
the major classifications are as follows:

» Food away from home

* Food for home consumption®

* Clothing, shoes, and jewelry

* All other purchases and expenses

Each classification is further divided
into numerous subcategories within
which the items reported are subse-
quently coded by the Census Bureau.
Thus, BLS can aggregate indivi-
dual purchases for representation in

S Attribute information is needed to clas-
sify items; the percentage of entries missing
such information measures the portion of
entries for which respondents did not pro-
vide the needed attribute information (for
example, a respondent who reports “peas,”
but does not provide attribute information
on the type of package—fresh, frozen, or
canned).

6 Includes food and beverages purchased
as gifts.

the Consumer Price Index and for pre-
sentation in statistical tables.

The second questionnaire used to
collect diary data is the Household
Characteristics Questionnaire, used to
record information pertaining to age,
sex, race, marital status, and family com-
position, as well as information on the
work experience and earnings of each
member of the consumer unit. This so-
cioeconomic information is used by
BLS to classify the CU for the publica-
tion of statistical tables and for eco-
nomic analysis. Since 2003, the House-
hold Characteristics Questionnaire has
been administered with the use of com-
puter-assisted personal interviews

(CAPIs).

Redesigning the Diary Form. The ob-
jective of redesigning the diary was to
produce a more user-friendly form to
encourage higher response rates and
more accurate reporting. BLS and the
Census Bureau began developing the
Redesigned Diary in 2000. Findings
from focus groups were used to define
the features of a user-friendly form: a
form that is easier to understand, less
complicated to navigate, simpler to
complete, and looks more attractive
than the Production Diary. Through a
series of cognitive tests of several pro-
totype diaries designed with these
user-friendly features, one—the Rede-
signed Diary—was selected for testing
in the field.

Following is a summary of the dif-
ferences in the features of the Produc-
tion Diary and the Redesigned Diary:

e Smaller physical size. The Rede-
signed Diary is smaller (8 ¥2” x
117), has fewer pages (44), and is
in portrait format. In contrast, the
Production Diary is 14”x 8” with
66 pages and is in landscape for-
mat.

e Simplified layout. The Redesigned
Diary has a simpler organization
than the Production Diary. In
the Production Diary, each day’s
reporting space consists of seven
pages, broken down into broad
classifications and numerous

subcategories. In the Redesigned
Diary, each day’s reporting space
is reduced to four pages, also bro-
ken down into broad classifica-
tions, but without subcategories,
simplifying the respondent’s task
and the form’s appearance.

e Clearer instructions and examp-
les. The Redesigned Diary’s in-
structions are formatted so top-
ics are easier to find:

1. The Production Diary’s instructions
are evenly spread over two pages,
divided into eight topics, distin-
guished by their titles, which com-
pete with numerous subtitles. The
Redesigned Diary’s instructions are
also contained on two pages, but
the different topics are more easily
distinguished from one another. The
information is grouped into three
topics, graphically set apart from
one another through the use of
frames and by means of title blocks
in large fonts.

2. A section titled “Frequently Asked
Questions” was added to the Rede-
signed Diary. This section answers
common questions asked about the
diary-keeping task and is found on
an easily accessible flap on the
diary’s back cover. Examples of ex-
penditures are contained on a flap
on the front cover. Both flaps can
be used as bookmarks to help the
respondents keep their place.

3. Compared with the Production Di-
ary, the Redesigned Diary has a
greater variety of examples, focuses
ondifficult cases, and highlights im-
portant data entry instructions and
examples by using color, white space,
boldface text, and superimposed
balloons.

* More check boxes to facilitate
the recording task. In contrast
to the Production Diary, the Re-
designed Diary has more check
boxes, allowing respondents to
classify expenditures more easily.
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¢ A more current and appealing
look that still maintains a pro-
fessional and official quality.
The Redesigned Diary uses color
and photos to cue respondents
and to make the diary more ap-
pealing. The Production Diary is
printed in black and green on
white paper and has no photos.

The 2002 Field Test

Sample Design. To assess the perfor-
mance of the Redesigned Diary, a field
test was conducted from September
through December 2002. In addition to
the redesigned form, a CAPI version of
the Household Characteristics Ques-
tionnaire was tested. This alternative
replaced the paper-and-pencil version
of the questionnaire formerly used in
production.’

The field test design included both
test (Redesigned Diary) and control
(Production Diary) samples. Both
samples used the CAPI Household
Characteristics Questionnaire. To cre-
ate the samples, the Census Bureau
selected 1,800 households from a pre-
viously unused supplemental sample.
These sample units were drawn from 9
of the 12 Census regions.® The test
sample of 1,200 households received
the Redesigned Diary, and the control
sample of 600 households received the
Production Diary.

As the field test proceeded, signifi-
cant demographic differences were
found between the test and control
samples. The largest such differences
identified were in the proportions of
owners and renters. In the test sample,
these proportions were close to those
found in the general population. In the
control sample, the proportion of rent-
ers was higher than that found in the
general population. In addition, rent-
ers in the control sample had signifi-
cantly lower incomes than renters in

" After further refinement, the CAPI ver-
sion was introduced into production in 2003.

8 The nine Census regional offices that par-
ticipated in the field test were Atlanta, Bos-
ton, Charlotte, Chicago, Dallas, Denver,
Detroit, Philadelphia, and Seattle; excluded
were New York, Los Angeles, and Kansas City.

the test sample. Because these charac-
teristics affect expenditure levels, the
disparities weakened the control
sample’s usefulness for comparisons
with the test sample output.

In anticipation that the control
sample would not be large enough to
provide meaningful estimates, a pro-
duction sample was selected for com-
parison with the test sample. The pro-
duction sample was drawn from con-
current production data restricted to
the regions, Metropolitan Statistical
Avreas, and sample frames used to draw
the field test sample. The resulting
sample consisted of 2,703 households.

Given the aforementioned differ-
ences in the demographics between the
test and control samples, the authors
chose to focus on comparisons be-
tween the test and production samples.
Although the production data had
been collected without the CAPI com-
ponent, the demographic consistency
of its data with the test sample was
thought to make it a better subject for
comparison.

Measures of Effectiveness. Our re-
search goal was to compare the effec-
tiveness of the Redesigned Diary with
that of the Production Diary. Our null
hypothesis states that they are equally
effective. Our alternative hypothesis
asserts that one diary is more effective
than the other.

The more effective diary must have

the following two attributes:

1. Higher completion response rates.
Completion response rates measure
the percentage of all eligible diaries
successfully placed and completed °

2. Higher mean dollar expenditures per
CU in the two food expenditure cat-
egories: food away from home and
food for home consumption.®

? Eligible housing units are those in the des-
ignated sample, less housing vacancies, hous-
ing units under construction, housing units
with temporary residents, destroyed or aban-
doned housing, and units converted to non-
residential use.

4 Consumer Expenditure Survey Anthology, 2005

These two criteria were selected, re-
spectively, because of concern over the
declining response rates in the CE sur-
vey and the importance of the diary as
the major source for data on food ex-
penditures. It would also be desirable
if a diary produced higher mean expen-
ditures in the two nonfood expenditure
categories, produced relative expendi-
ture shares'* consistent with the pat-
tern in current production data, and had
lower percentages of entries missing
attribute information. However, it is
sufficient for one diary to be judged
more effective than the other if it meets
the foregoing two criteria.

In addition to the quantitative analy-
ses on the field test data, two other
analyses were undertaken to evaluate
the diary:

1. A content analysis of the Rede-
signed and Production Diaries.
The objective of a content analy-
sis is to compare the overall qual-
ity of entries in the diaries: Whether
entries were recorded properly and
clearly and whether relevant check
boxes were marked. Ten percent of
diaries were randomly selected for
content analysis, ensuring cover-
age in the three areas: Single and
multiperson CUs, diaries from
Weeks 1 and 2, and diaries fromall
geographic regions.*? A total of 47
Control Diaries and 81 Redesigned
Diaries from the months of Sep-
tember and October were reiewed.

2. A debriefing of field representa-
tives. Field representatives who
participated in the field test were
given an opportunity to share
their impressions and reactions. In
December 2002, a debriefing ques-
tionnaire was sent to those who
participated in the field test. The
response rate for this question-

10 The latter category includes food and bev-
erages purchased as gifts.

1 The relative share of each of the four
expenditure classifications is the percentage
of total expenditures that each constitutes.

2 The geographic regions are the North-
east, Midwest, South, and \West.



naire was 86 percent. A total of 17
field representatives representing
the 9 Census regional offices par-
ticipated in a 1-day debriefing in
January 2003.

Determining Significant Differences.
Statistical tests were performed to mea-
sure significant differences in the out-
put of the Redesigned and the Produc-
tion Diary. For the Redesigned Diary
field test, variances were calculated
using the method of “random groups.”

To obtain the random groups re-
quired for statistical analyses of the
test and production samples, the CU
universe was randomly divided into 10
groups called replicates, with each
replicate containing approximately 10
percent of the universe. Each statistic
of interest (such as mean expenditure,
response rate, and relative importance)
was computed separately for each
replicate, as well as for the full sample.

Then the variance for the statistic is
estimated by

where

X = the full sample statistic of in-
terest

and

X,= the statistic for the rthplicate.

The standard error is estimated by

SE(X) = /Var(X).

To determine whether the statistic of
interest was significantly different be-
tween the test X and production

(%o o0uction ) S@Mples, z-scores (Z) that
allow a statement of statistical signifi-
cance were calculated with the formula
X — X,

Test Production

) \/Var (YTesl) + Var (YProduclion ) ’

z

where Var(X,.) and Var (X, o )

are the variance of the test and prod-
uction statistics, respectively.

If |z| > 2, then the difference between
the statistics of interest is statistically
significant.

Findings

On the basis of comparisons between
the test and production samples, the
data yielded the following results:

Response rates. No significant differ-
ence in the response rates for completed
diaries was found. (See table 1.) Com-
pared with the refusal rate in the
Redesigned Diary, the refusal rate in the
Production Diary was significantly
higher. However, the Redesigned Di-
ary also had a significantly higher rate
of incomplete interviews for “other”
reasons, perhaps due to the more strin-
gent placement dates enforced by
CAPI.

Expenditure means. In the Redesigned
Diary, expenditures were significantly
lower for Food Away from Home, but
significantly higher for Clothing,
Shoes, and Jewelry. In terms of expen-
diture shares—the percentage of total
expenditures spent on each compo-
nent—only food away from home was
significantly lower in the Redesigned
Diary. These results may be due to new
titles®® in the Redesigned Diary for food
away from home and food for home
consumption. Because of the differ-
ence in titles, respondents using the
Redesigned Diary may have thought
they should omit from the food away
from home section some expenditures
that respondents using the Production
Diary thought should be included.

Allocation rates. In the Redesigned
Diary, the percentage of expenditures
for Food Away from Home coming from
allocation was significantly lower than
that in the Production Diary. The dif-

3 In the Redesigned Diary, the food away
from home and food for home consumption
sections were retitled, respectively, “Food &
Drinks from Food Service Places” and “Food
& Drinks from Grocery and Other Stores.”

ference may be largely a reflection of
the effectiveness of the additional
check boxes in the Redesigned Diary.
No other significant differences were
found.

Percentage of missing attributes. Three
of the five tests (meal type, alcohol
type, and gender) showed significantly
lower rates of missing attributes in the
Redesigned Diary compared with the
Production Diary. As with food away
from home, this phenomenon may be
due largely to the effectiveness of ad-
ditional check boxes. One test (pack-
age type) showed significantly lower
results in the Production Diary, and one
(age) showed no difference between
the diaries.

Content analyses. On the basis of the
diaries that were manually reviewed, it
was not apparent that one type of di-
ary had consistently higher error rates

than the other. (See table 2.)

Debriefings of field representatives.

e Survey of Census Bureau field rep-
resentatives who administered the
field test. The field representatives
expressed overwhelming support
for the Redesigned Diary. When
asked to compare the two diaries on
several criteria (overall impression,
ease of administration, ease of re-
spondent use, layout design, com-
plete interviews obtained, accurate
data obtained), a majority of the field
representatives consistently gave
the Redesigned Diary favorable rat-
ings and gave the Production Diary
neutral or negative ratings.

¢ In-person debriefing of 17 represen-
tatives. The majority of the field rep-
resentatives thought that the format
of the Redesigned Diary, with fewer
categories, effectively reduced re-
spondent burden. They believed
that respondents were more likely
both to record in the diary and to
persevere with recording entries
through the second week.
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Conclusion

The findings of the diary field test did
not allow us to reject the null hypoth-
esis. Thus, both the Redesigned Diary
and the Production Diary are equally
effective. No significant difference was
found in the test of completion re-
sponse rates. Results were mixed for
tests of mean expenditures in the two
food categories: the Redesigned Diary
had significantly lower expenditures
than the Production Diary had for food
away from home, and there was no sig-
nificant difference between the diaries
in food for home consumption. Higher
results on both tests were necessary
for either diary to be judged more ef-
fective than the other.

The Redesigned Diary performed
significantly better in a majority of tests

having to do with missing attribute
information. Taking into account all test
differences—whether significant or
not—we find that the Redesigned Di-
ary produced higher expenditure means
and lower allocation rates in three of
the four expenditure categories. In ad-
dition, the field representatives who
worked on the field test expressed a
strong preference for the Redesigned

Diary.

Further Reasearch

The Redesigned Diary’s weak areas
merit additional research. The expendi-
ture means in the food away from home
section were lower in the Redesigned
Diary than in the Production Diary.
Cognitive work is needed to determine
whether the titles used in each diary

6 Consumer Expenditure Survey Anthology, 2005

are confusing to respondents, possib-
ly leading to incorrect items being en-
tered.

Additional research also is needed
to develop effective cues to encour-
age more detailed reporting in the food
for home consumption, the clothing,
shoes, and jewelry, and the all other
purchases and expenses sections. The
cues should not be overwhelming or
add significant amounts of respondent
burden.

The authors would like to acknowl-
edge the following BLS employees who
contributed to this analysis: Jeff Blaha,
Richard Dietz, Tammy Hagemeier,
William Mockovak, Troy Olson, Mary
Lynn Schmidt, Linda Stinson, David
Swanson, Clyde Tucker, and Wolf
Weber. [ |



Table 1. Comparison of data from the Redesigned and Production Diaries

Test Production Sianificant
Characteristic (CAPl and (Production difgference
Redesigned Diary) Diary)

Response rates (percent):
COMPIELE ...t e et e e e eneee s 74.5 75.2 —
Eligible CUs who did not complete interview because—

refused ... 11.9 17.9 ook

not home . . 5.0 4.3 —

OLNET L 8.6 2.6 il
Mean expenditures (dollars):
All eXpenditure CAtEQOIIES .......oeiuiiiiiieiiie et 371 359 —
Food for home consumption ... 64 64 —
Food away from hOME ........cooiiiiiiiii e 37 41 ki
Clothing, shoes, and JEWEINY ........cccoooiiiiiiiiiie e 39 33 hid
All other purchases and EXPENSES ......cc.cevueiiriieiiieeiiee e 231 221 *
Allocation rates(percent of expenditures from allocated items):
All eXpenditure CAtEQOIES .......oeiuiiiiiieiiie et 17.6 20.8 —
Food for home consumption ... 24.3 26.3 —
Food away from hOME ........cooiiiiiiiii e 18.3 49.5 kk
Clothing, shoes, and JEWEINY ........cccoiiiiiiiiiiiie e 22.2 17.5 —
All other purchases and EXPENSES .......c.ceiueiiiiieiiieeiiee e 15.6 16.2 —
Missing attributes (percent of entries missing attribute
information):
PaCKAGE tYPO ... 7.2 4.7 o
Meal type ... 2.8 30.3 kk
Alcohol type . 9.8 16.6 o
Age ........ 17.7 21.4 —
GENAET .t 16.4 214 *

NOTES: Statistical significance based on Z-score: ** 2 < abs (Z)<3,**3 < abs (Z) <4,*** abs (Z) > 4. Dash indicates no
significant statistical difference.

SOURCE: The Consumer Expenditure Survey Redesigned Diary field test, September—December 2002.
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Table 2. Content analysis of the Redesigned and Production Diaries

Characteristic

Redesigned Diary
(in percent)

Production Diary
(in percent)

Error rate of illegible entries (cannot read, due to handwriting):

Food away from NOME ........c.cooiiiiiiiiie e 0.0 0.0
Food for home CONSUMPLION .......ooiiiiiiiiiiiieeie e 4 2
Clothing, shoes, and JEWEINY ..o .0 .0
All other purchases and eXPENSES .........cceeuiiiriiiiiiiiie e 2 .0
Error rate of unintelligible entries (can read, but cannot tell what

the entry means):

Food away from NOMEe .........cooiiiiiiiii e .6 .0
Food for home CONSUMPLION .......ooiiiiiiiiieiiieeie e 9 5.5
Clothing, shoes, and JEWEINY .........cccooiiiiiiiiiiiieeiee e .0 .0
All other purchases and eXPENSES ........cccceeuiiirriiiiiiiieiiie e 9 1.8
Error rate of missing description fields:

Food away from hOMEe ..........cooiiiiiiiiii e 7 .0
Food for home CONSUMPLION .......ooiiiiiiiiiiiiieeie e .0 .0
Clothing, shoes, and JEWEINY .........ccccoiiiiiiiiiiiiieee e .0 .0
All other purchases and eXPENSES .........cccceuiiiriiiiiiiiie e .0 .0
Error rate of missing total-cost fields:

Food away from NOMEe ........c.cooiiiiiiiiiiie e .0 .0
Food for home consumption ... .0 2
Clothing, shoes, and jewelry .......... .0 .0
All other purchases and eXPENSES .........cccceuiiieiiiiiiiiie e .0 .6
Error rate of missing alcohol check marks (when alcohol is

described or cost is given):

Food away from NOME .........ccooiiiiiiiii e .0 3.4

8 Consumer Expenditure Survey Anthology, 2005
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The Efficacy of Cues in an
Expenditure Diary

tant to provide respondents with

clear instructions and examples.
Self-administered expenditure diaries
often use cues as examples, not only
to aid recall, but also to prompt the re-
spondent as to what types of expenses
to record and how those expenses
should be recorded. This cognitive
study investigates how cues should be
used in an expenditure diary to instruct
respondents to record their expenses
completely and accurately.

I n designing any survey, it is impor-

Background

The Consumer Expenditure Diary (CED)
Survey is a nationwide survey of
households used by the U.S. Bureau
of Labor Statistics (BLS) to collect ex-
penditures on small, frequently pur-
chased items. The respondent is asked
to record the household’s expenses for
2 consecutive weeks. Depending on
how promptly the respondent records
the expenditures in the diary after in-
curring them, various degrees of recall
are involved in the task. To aid in re-
call, diary forms are often organized into
broad categories (e.g., “Food and
Drinks for Home Consumption” or
“Clothing, Shoes, Jewelry, and Acces-
sories”) and include cues that are ex-
amples of expenditure items.

Over the years, the use of cues in
the CED has undergone a variety of
changes. The first annual CED, imple-
mented in 1980, was organized into five

broad expenditure categories that were
repeated for each day of the week, re-
sulting in a diary that was 23 pages
long. There were 76 specific cues! on
the recording pages for each day.

In 1991, a new version of the diary
(the Current Diary) was introduced. In
this version, the five broad expenditure
categories were further divided into 42
subcategories (e.g., an “Eggs and
Dairy Products” subcategory within
the “Food for Home Consumption”
category). As a result, there were 305
specific cues on the recording pages
for each day. A field test conducted in
1991 showed that, for items mentioned
in the cues, the Current Diary yielded
higher reporting rates with relatively
higher reporting detail than did the 1980
diary.?

Despite the Current Diary’s strong
performance in the field test, declining
response rates and diminishing data
quality during the 1990s led CED re-
searchers to reexamine the diary and
the diary-keeping task. A previous test
in 1985 had revealed some disadvan-

+ Specific cues are precise examples of
items described with sufficient detail for cod-
ing. For example, “powdered milk” and “whole
milk” are specific cues because they contain
enough information to be accurately coded.
By contrast, “milk” is not a specific cue,
because it does not specify the type of milk.

2 Silberstein, A.R., “Part-Set Cuing in Di-
ary Surveys,” paper presented at the annual
meeting of the American Statistical Associa-
tion, 1993.
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tages associated with the subcatego-
ries,® namely, that the amount of suc-
cessful recall decreases as the number
of cues increases.* Furthermore, the
instrument looked intimidating: it was
66 pages long (compared with the 23
pages in the 1980 CED); and although
the physical size of the Current Di-
ary was smaller than the 1980 version
(14" x 8", compared with 17" x 11"), it
was still large and bulky and had a
landscape layout.

In response to these factors, a joint
BLSand U.S. Census Bureau® team was
chartered in 2000 to design a more user-
friendly diary that would encourage
greater participation by simplifying the
diary-keeping task, yet still solicit the
reporting detail required.® The team
identified nine main themes from par-
ticipants’ recommendations. One
prominent theme was a reaction to the
subcategory cues. Participants recom-
mended that the recording task be re-
duced to the minimum number of major
categories and not include a second-
ary classification task required by sub-
categories. The team used these
themes as a basis for designing a more
user-friendly diary.

The Redesigned Diary

The Redesigned Diary has four broad
categories with no subcategories. To
simplify the appearance of the record-
ing pages, specific cues were removed
and placed on a flap attached to the
front cover. The Redesigned Diary has
an 8 %" x 11" portrait layout with 44
pages.

3 Vitrano, F.A., et al., “Cognitive Issues
and Reporting Level Patterns from the CE
Diary Operational Test,” in Proceedings of
the Section on Survey Research Methods.
Washington DC: American Statistical Asso-
ciation, pp. 262-267, 1988.

4 Roediger, H. L., “Inhibiting Effects of
Recall,” Memory and Cognition, pp. 261-
269, 1974.

5 BLS contracts with the U.S. Census Bu-
reau to implement the Consumer Expendi-
ture Diary Survey in the field.

& Davis, J., et al., “What Does It Really
Mean to Be User-Friendly when Designing
an Expenditure Diary?” paper presented at
the annual meeting of the American Associa-
tion of Public Opinion Research (2002). See
also Davis, J., et al. “Creating a User-Friendly
Expenditure Diary,” Consumer Expenditure
Survey Anthology, Report 967, pp. 3-17,
Sept. 2003.

The Redesigned Diary was field-
tested from September to December of
2002. Results from the test were mixed.
The new user-friendly design was over-
whelmingly preferred and supported by
Census field staff. Moreover, the field-
test data indicated that the Redesigned
Diary was comparable to the Current
Diary in response rates and overall lev-
els of reported expenditures.

However, the data also indicated that
respondents failed to record expendi-
tures at a sufficient level of detail, caus-
ing an increase in allocation rates.” This
loss of detail was attributed to the elimi-
nation of the specific cues on the re-
cording pages. Consequently, further
research into the addition of cues on
those pages in the Redesigned Diary
was recommended.

Scope and methodology

The purpose of the cognitive study
that was recommended was to test
whether adding specific cues on the
recording pages would alleviate the
problem of respondents failing to record
atasufficient level of detail, while main-
taining the user-friendly layout of the
Redesigned Diary. To accomplish this
task, alternative means of adding cues
to the recording pages of the Rede-
signed Diary were evaluated.

A.Test diaries
Three formats of the Redesigned Diary
were tested in the cognitive study:

1. The No-Cues Diary. This diary
was similar to the one used in
the 2002 field test and had no cues
on the recording pages. (See ex-
hibit 1.)

2. The Margin-Cues Diary. This
diary listed cues along the left
side of the recording pages. (See
exhibit2.)

" Figueroa, E., et al., “Is a User-Friendly
Diary More Effective? Findings from a Field
Test,” paper presented at the annual meeting
of the American Statistical Association, 2003.
Although allocations are often used to ac-
count for item nonresponse, in the diary the
term refers to an expenditure that does not
identify individual items at the required level
of detail (e.g., a respondent reports “grocer-
ies, $150,” rather than the specific items
purchased). This type of entry requires addi-
tional processing to assign the aggregate ex-
penditure to target items.
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3. The Header-Cues Diary. This
diary listed cues along the top
of the recording pages. (See ex-
hibit 3.)

Selection of cues: Because space on
the recording pages was limited, the
number of cues had to be minimal, mak-
ing the selection of cues an important
task. The cues were selected on the
basis of four criteria:

1. Analysis of the 2002 field-test data.
A comparison was made between
the mean expenditures of the Rede-
signed Diary and the Current Diary.
Because research has shown that
cues improve the reporting of an
item, items for which reported ex-
penditures were significantly lower
in the Redesigned Diary compared
with the Current Diary were identi-
fied, and a subset of those items was
selected as cues. Examples include
white bread, oranges, and whole
chicken.

2. Items commonly reported without
adequate detail. Certain items are
commonly entered into the CED
with insufficient detail, requiring
data adjustment. For example, en-
tries of “gas” must be allocated to
either gasoline or utility gas. Simi-
larly, entries of “books” must be al-
located to either schoolbooks or
other books. To encourage more
specific reporting of items, cues
such as “gasoline,” “utility gas bill,”
“textbooks,” and “cookbook” were
selected.

3. Problems identified in the two food
categories ““Food and Drinks Away
from Home™ and ““Food and Drinks
for Home Consumption.”

* Drinks without a meal. Team
members were concerned that
linking “Food and Drinks” to-
gether in the titles would dis-
courage the reporting of drinks
without a meal. To encourage
such entries, cues such as “beer
at happy hour” and “soda from
vending machine” were selected.



¢ Delivery and takeout meals. Due
to the wording of these two food
entries, the reporting of items
such as pizza delivery and Chi-
nese takeout is confusing to re-
spondents. Both entries should
be reported as “Food Away from
Home,” but are often entered as
“Food for Home Consumption,”
because respondents usually
consume these foods in the
home. To encourage entering
these items in the correct section,
cues of “pizza delivery,” “Chi-
nese takeout,” and “carryout
lunch” were placed on the “Food
Away from Home” recording

pages.

4. Abalanced representation of items.
One specific cue from each subcat-
egory in the Current Diary was se-
lected:

* “cigarettes” from “Tobacco and
Smoking Supplies”

* “prescription drugs” from
“Medicines, Medical Supplies,
and Services”

An effort was made to emphasize
items that are currently known to be
underreported.

Specificity of the cues: Cues were re-
stricted to specific items (e.g., skim milk)
that do not require allocation because
they contain sufficient detail. Cues for
items requiring allocation (e.g., milk)
were excluded from consideration. It
was thought that cuing for sufficient
detail would instruct respondents to
record expenditures with similar speci-
ficity. A BLS study of the CED in the
early 1990s noted that cued items have
higher reporting rates when the cues
are specific (e.g., chuck roast vs. beef).8

Order of the cues: Most cues are
grouped with similar items (e.g., wine,
beer, and liquor) to emphasize the vari-
ety and specificity desired. Pairs of

8 Dippo, C.S., and Norwood, J.L., “A Re-
view of Research at the Bureau of Labor Sta-
tistics,” in Questions about Questions, ed.
J.M. Tanur: Russell Sage Foundation, NY, pp.
271-290, 1992.

cues selected to encourage more spe-
cific reporting of items were placed next
to one another to illustrate the impor-
tance of distinguishing similar items
(e.g., “gasoline” and “utility gas bill”
were placed next to each other to avoid
an entry such as “gas”).

B. Participants

Participants for this study were re-
cruited from a database maintained by
the BLS Office of Survey Methods Re-
search and through an advertisement
placed in a local newspaper. Sixty-one
individuals were recruited through
these methods, together with an addi-
tional 5 BLS employees, for a total of
66 participants, all from the Washing-
ton, DC, area. Thirty-four participants
were women, and while no information
on race or ethnicity was collected,
observationally, there appeared to be a
balance among African-Americans,
Caucasians, and Hispanics. The aver-
age age of the participants was 42, with
subjects ranging from 17 to 77 years.
The completed education level of the
participants ranged from 11th grade to
doctorate. The average education level
of the participants was 16 years,
equivalent to a college degree. About
one-third of the participants (n = 24)
were employed part time, one-third
(n=19) full time, and the remaining par-
ticipants were unemployed (n = 9), self-
employed (n = 6), and retired (n = 3).
The average self-reported income was
$37,000. The median income was
$31,000, with reports ranging from $800
t0 $100,000.

Twenty-four participants were
single, 19 were married, 13 were di-
vorced, and 3 were widowed. Of those
from whom data were collected, half had
children (n = 28) and half did not. The
median number of children per partici-
pant was one, and the ages of the chil-
dren ranged from 1 to 42 years, with
the average being 22 years.

C. Study design

1. The recall task. Each participant
was provided a diary and asked to
enter all of his or her household’s
expenses for the previous week.
Since respondents in the field would

be able to use receipts, checkbooks,
and other records to help them com-
plete the diary, any participant who
had such records available was al-
lowed to use them. Diaries were dis-
tributed among three groups of parti-
ticipants, with 21 participants receiv-
ing the No-Cues Diary, 23 receiving
the Margin-Cues Diary, and 20 re-
ceiving the Header-Cues Diary.®

2. The recognition task. After com-
pleting the diary-recall task, partici-
pants were given a comprehensive
list of commonly purchased and fre-
quently forgotten items and were
asked to check off all items, includ-
ing those they had recorded in the
diary, that they or anyone in their
household had purchased during
the past week.

Recall versus recognition.. Research
on memory has revealed that, when
given a recall task and a recognition
task, participants are able to remember
more items with the recognition task®
(Standing et al., 1970, and Sternberg,
1999). Therefore, it was thought that
participants in this study would iden-
tify more of the purchases made by
their households when using the rec-
ognition list than had been reported by
completing the diary (a pure recall task).
The items that were checked on the rec-
ognition list, but not recorded in the
diary during the recall task, would pro-
vide some measure of underreporting
(how many items respondents forgot
when completing the pure recall task
of recording in the diary).

Results from the study showed that
the average number of unique recogni-
tion items reported by participants was
greater than the average number of
unique diary (or recall) items reported.
There was no significant difference

° The original sample contained 66 dia-
ries. Due to data problems, 2 diaries from the
group receiving the Header-Cues Diary were
eliminated from the analysis.

1 Standing, L., et al., “Perception and
memory for pictures: Single-trial learning of
2500 visual stimuli,” Psychonomic Science,
19, pp. 73-74, 1970. Also Sternberg, R.J.,
Cognitive Psychology, 2nd edition. Harcourt
Brace College Publishers, New York, 1999.
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across the diaries in the percentage of
respondents underreporting. (See table
1)

3. Followup questionnaire and debrief-
ing. After completing both the recall
and recognition tasks, participants
were given a questionnaire about their
experience with the diary. There was a
separate questionnaire for each diary
format. The questions were designed
to identify the various features of the
cues, including the location, format,
and the actual cues that were selected.

Finally, before concluding the ses-
sion, each participant received a 5-
minute debriefing in which he or she
had the opportunity to provide further
comments.

Findings
A. Qualitative findings
Observational findings

Because the goal of the study was to
examine the impact of adding cues to
the recording pages of the Redesigned
Diary, it was important to identify any
problems participants had that ap-
peared to be a direct result of the cues.
This goal was achieved by observing
the participants and noting the ques-
tions they asked as they completed the
tasks and then reviewing each diary for
errors.

One of the main problems found was
with the Margin-Cues Diary. A few par-
ticipants circled the margin cues in-
stead of entering the description in the
space provided. This problem may
have stemmed from the visual layout
of the vertically formatted cues in the
Margin-Cues Diary, compared with the
horizontally formatted cues in the
Header-Cues Diary. Apparently, when
cues are listed vertically, some partici-
pants are more likely to view them as a
comprehensive list of expenses to circle
than when they are listed horizontally.

When recalling their purchases,
some participants asked what they
should do if they didn’t buy something
that was listed. Others asked what they
should do if they purchased something
that was not listed. These questions

suggested that some participants did
not fully understand the purpose of the
cues and thought of them as compre-
hensive lists from which they had to
choose. This type of confusion could
lead to overreporting of cued items and
underreporting of noncued items.

Findings from the followup question-
naire

Because the cues were designed to help
participants recall items they may have
purchased, one question asked
whether the participants used the
sample items (on the flap of the No-
Cues Diary, listed along the side of the
recording pages in the Margin-Cues
Diary, and listed along the top of the
recording page in the Header-Cues Di-
ary) to help them remember their pur-
chases. Among participants using the
No-Cues Diary, 50 percent reported that
they found the sample items helpful in
remembering purchases. Almost 70 per-
cent of participants using the Margin-
Cues Diary said the cues along the side
of the recording pages were helpful,
and 86 percent of respondents using
the Header-Cues Diary reported that
the sample cues along the top of the
recording pages were helpful.

In addition, the majority of the par-
ticipants indicated that cues were help-
ful for determining which purchases to
record, how to record purchases, and
in which section to record purchases.

Findings from the debriefing

The debriefing questions provided ad-
ditional feedback about the partici-
pants’ experience with the diary, so any
comments they made regarding the
cues were seen as particularly useful.
Many participants stated that the ex-
amples were very helpful. Although the
term “examples” may have been used
to denote examples anywhere in the
diary, some participants specifically
referred to the cues listed along the top
of the page or cues along the side of
the recording page.

B. Quantitative findings
A one-way analysis of variance
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(ANOVA) was performed to test differ-
ences between the three diary forms
on the following factors:

¢ Overall level of expenditures
¢ Total number of items reported

* Number of unique diary items
(items recorded only with the re-
call task)

¢ Number of unique recognition
items (items checked only with
the recognition task)

¢ Percent of reported items requir-
ing allocation

e Percent of items that matched the
cues verbatim

Comparing diary items

The only significant difference found
among the three types of diaries was
the average proportion of items match-
ing the cues printed on the recording
pages verbatim. (See table 1.) Compared
with the No-Cues diary, the Margin-
Cues Diary and the Header-Cues Diary
both had more than twice the propor-
tion of items matching the cues (7 per-
cent, as opposed to 19 and 20 percent,
respectively). This difference suggests
that the participants were looking at the
cues on the pages. However, there was
no significant difference between the
Margin-Cues Diary and the Header-
Cues Diary (19.1 percentand 19.7 per-
cent, respectively).

No significant differences were
found on any of the other variables
measured, including number of unique
diary items recalled, number of unique
recognition items reported, and per-
centage of items requiring allocation
due to inadequate detail in reporting.

Comparing diary expenditures

No significant differences in expendi-
tures were found among the three dia-
ries.

1 Where the data met the assumptions
required for ANOVA. When the data violated
these assumptions, the nonparametric
Wilcoxon Rank Sum test was performed.



Conclusion
The purpose of the cognitive study
was to test whether adding specific
cues on the recording pages would al-
leviate the problem of respondents fail-
ing to record at a sufficient level of de-
tail. Although there was no significant
finding that the recording page cues
resulted in more detailed reporting, the
qualitative results provided evidence
that respondents used the cues and
found them helpful both in recalling
purchases and in remembering how to
record purchases. Quantitative analy-
sis showed no significant differences
in the number of entries among the dia-
ries, but there were significantly more
entries in the Header-Cues and Mar-
gin-Cues Diaries that matched the re-
cording page cues than did entries in
the No-Cues Diary, suggesting that re-
spondents noticed and used the record-
ing page cues.

Given both the qualitative and quan-

titative evidence that respondents
found the recording page cues helpful
and that the vertical format of the cues
in the Margin-Cues Diary might be prob-
lematic, the team recommended that the
Header-Cues Diary be implemented
with two modifications, to emphasize
that the cues are only examples and not
a comprehensive list. This change
would help to decrease the potential
for overreporting of cued items and
underreporting of noncued items. The
modifications are as follows:

1. The word “Examples” is to be added
in a larger and different-color font
next to the lists of cues.

2. The arrow that was used to instruct
respondents to look in a different
section for “Additional Examples”
is to be moved to a more prominent
location closer to the list of cues, to
encourage respondents to utilize a

Table 1. Comparing the sample means of the three diaries

more extensive list.

The Modified Header-Cues Diary
(exhibit 4) will be implemented in Janu-
ary 2005.

In 1980, the CED had five broad cat-
egories, which were then divided into
42 detailed subcategories in 1991. In
2005, the subcategories will be re-
moved, leaving four broad categories.
In terms of the specific cues it con-
tains, the CED went from 76 in 1980 to
305in1991. The 2005 diary has 89 spe-
cific cues.

Will the combination of a user-
friendly layout and a decreased num-
ber of specific cues on the recording
pages have a positive impact on re-
sponse rates and quality of the data?
Did BLS strike the right balance be-
tween too many cues and too few?
These questions will be answered af-
ter data are collected with the Rede-
signed Diary in 2005. [ |

. No-Cues Margin-Cues Header-Cues

Characteristic Diary Diary Diary

Sample size (number of diaries) .......ccccccvvviverieriiiee e 21 23 20
Number of entries in diary .........cccoceeiiiiiiinie e 42 43 42
Part 1. Food away from home ........... 7 10 9
Part 2. Food for home consumption 21 17 16
Part 3. Clothing, shoes, jewelry, and accessories ........... 3 3 4
Part 4. All other products, services, and expenses ........ 11 12 13
Number of unique diary items ........ccccocvviviie e 27 26 27
Number of unique recognition ItemMS ..........ccccceeeiieeiiieenieenns 35 47 44
Percent of items reported need allocation® ............cccceevveennne 5.6 6.2 5.3
Percent underreporting? .........cccceeeeeiieeieeieeeie e 28.2 37.7 37.4
Percent of cued items reported ........cccceveeevieeeviiesiie e 51.0 62.0 56.2
Percent of items that matched the cues(verbatim)?.............. 7.3 19.1 19.7
Total eXPenditure .........cooiiiiiiieeieeee e 1,317 893 1,100
Part 1. Food away from home ........... 39 61 96
Part 2. Food for home consumption 67 82 58
Part 3. Clothing, shoes, jewelry, and accessories ........... 83 79 71
Part 4. All other products, services, and expenses ........ 1,128 672 875

1 Although “allocation” is often used to account for item
nonresponse, in the diary, the term refers to an expenditure that
does not identify individual items at the required level of detail. (For
example, a respondent reports “groceries $150," rather than the
specific items purchased.) This type of entry requires additional

processing to assign the aggregate expenditure to target items.
2 “Underreporting” refers to the items that were checked
on the recognition list, but not recorded in the diary during
the recall task.
3 Significant difference at p = 0.05.
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Exhibit 1. The No-Cues Diary

101.

102.

103.

105,

106,

107,

108,

108,

110,

11,

112,

113,

114

115.

116,

17,

118.

119,

120,

121,

122,

123.

Dayl| sun MON TUE WED THU FRI  SAT
Please unfold the LEFT FLAP to see Examples
-
1. Food and Drinks Away from Home
{Mark (X) one that] If alcoholic
best describes Mark (X) one that best describes :
the type of meal where you made this purchase 'm-u
= 3 Total Cost [Tkl Enterthe
. Fast Food Vendi :
& e _%_ Please specify briefly | Taecs | <" | Machines | Emoover | with tax & tip g
E 2|3 i Service | orpobite | O School ol 1% alcohol
o 'é c|8 Delivery | ‘praces Vendors | Cafeteria c E g
5|3|8|5 ) ] s|lals
1 2 (3 |4 i 3 L A
1 |z |3 |a D S 11a
1 |z |3 |a a o FE
ENEEEE B 3 y PP P
- a 4 - — |2 _a 1 2 3
2 |3 |a - 2 3 4 T Pl
1 |z |z [& o 2 a " 1 |2 I3
5 _1_ = 3 1 2 3
1 : 7377 4 - o o - :_— F o 1 :_: 3
2 3 - ¥ |z 3 B B 1 2z 3
T_ 2 o 37 o o 3_ ] 1 F 3
1 2 |3 |7 3 4 % i 2 3
2 ‘5_ - h 2 J\_ B 4 1 j 3
W . —h O Pa
1 3 B B - o 2 i “ 1 _1 1 ? ‘{
K 2 3 = - 2 3 A o o 1 2 3
2 |3 I B 2 4 i |2 |3
3 = — - = o 7 2 3
2 3 F o B o 4 = 1 f2 3
' E = = & 1 3
1 2 '] — o T '\_ — 4 x |
1 3 4 - o '._ o - 1 2 3
3 s - =il 3

If there are not enough lines in this part, please continue recording your expenses on pages 36 — 37,

14 Consumer Expenditure Survey Anthology, 2005

FR USE:

] None OTRr

Ovc

A

080101

FORM CE-801



Exhibit 2. The Margin-Cues Diary

Day1l| sun MON TUE WED THU  FRI  SAT

1. Food and Drinks Away from Home

Mark (X) one that If alcoholic
best describes e Mark (X) one that best describes beverages
Examples: the type of meal Description where you made this purchase lrﬁ‘luded.
& 5 Total Cost |MakXaly 0 ihe
lunch from @ = (see examples on the left Fast Food Vending h z apply
ﬁ = T Full | chines | Employer with tax & tip total cost
drive-thru 5= and on the flaps) ske-oul | gervice or School
B2k Delivery | ot or Mobile | 72000 2l 5 ) of the
g c|E|® Concession| ' o> | Vendors £ § <1 alcohol
beer tab at alslalsy 0 0000 = e = =]
happy hour LN - < I . 2 3 A vl |
101,
Chinese Vb 3 | A
takeout w2 | | il
1 7 3 4 2 3
iced coffee 44 o i |
deli N PR I ) 2 3 4 I
sandwich 1048 | B il A |
| 3 1 2 3 1 2 3
carry-out 105 | |
lunch T A ) 3 3 LI -
soda from b —— — - T
vending U I T f 2 i 4 i |y
machine 107 S| S— I
| 4 . 2 3
breakfast 108. g ] . o W 1 : )
buffet T PR S . 5 3 1 : 2 |3
child's 109 P e e — S _
school lunch L E \ 2 3 4 2. I3
110, | ] |
popcom 1 ]2 1 |a 1 2 3 4 2 |3
& soda from 111 - | || S
movie I O T ’ 5 . 4 ) i H
concession 445/ ’
wine at L £ 4 2 ] 4 3 f2: B
tavern L - i ==
1 2 ] a 1 F. 1 4 1 3
dinner & 1148 S ) N IR o !
cocktails at N PR P P | 2 3 4 2 I3
restaurant 1151 N I —
wedding 16 "E PP 1 2 d a i ek
reception —tf S ——— —
caterer |2 |3 |4 . 5 3 z : "
"7y 3 N
ice cream P P ) 2 ) 4 il 2
from truck 18] 1 | g
beer at i ! ¢ 3 1 T
ballgame - ——— — —
1 2 ] 1 [ 2 4 1 2 3
pizza 1208 - i | [
delivery 1|2 S L ! 2 4 I -
121y | | | B N
croissant i N A P i la: s
from café w22 || ] - | | S .
hot dog from U 2 I i 3 4 LI o
convenience 123§ | SN O— B
store 12 |3 | 1 J | 1 |2 |a
124
If there are not enough lines in this part, please continue recording your expenses on pages 36 — 37.
s s Om e LT
8 080101 FORM CE-801
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Exhibit 3.The Header-Cues Diary

101,

102,

103,

104,

105,

106

107

108

109,

110§

11

112

113

114

115

116

17

118

119

120

121

122

Day 1

SUN

MON

TUE WED

FRI SAT

Please unfold the LEFT FLAP to see Examples

1. Food and Drinks Away from Home

lunch from drive-thru beer tab at happy hour  Chinese takeout iced coffee soda from vending rrzachine
child's school lunch wine at tavern carry-out lunch croissant from café hot dog from convenience store
dinner & cocktails at restaurant beer at ballgame pizza delivery wedding reception caterer  ice cream from truck  popcorn & soda from movie
r one If alcoholic
tfbi“tty desc’rlbesl Mark (X) one that best describes beverages
@ type of meal Pyt where you made this purchase included,
2 E Description o Total Cost n:hart "?, 3"' Enter the
'see examples above Fast Food ‘en " . at ap|
g | B ¢ ) s aoo | Ful | ot | Emplover | with tax & tip total cost of
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Exhibit 4. The Modified Header-Cues Diary

Dayl| sun MON TUE WED THU FRI  SAT
-
1. Food and Drinks Away from Home
breakfast buffet pizza delivery beer at happy hour  croissant from café soda from vending machine
Examples: carry-out lunch Chinese takeout pretzels at baligame ice cream from truck hot dog from convenience store
EXamples. dinner & cocktails at restaurant  child’s school lunch  wine at tavern wedding reception caterer popcomn & soda at movies
Please unfold the LEFT FLAP to see Additional Examples
Mark (X) one that If alcoholic
Jbest describes the Mark (X) one that best describes beverages
type of meal inti where you made this purchase included,
L = Description yo P Total Cost | marpaan
17 (see examples above Fast Food Full Vending Employer wi 2 that apply Enter the
% - 5 and on the flap) Tkt | Service m“,‘l‘: or School th tax & tip o | |5 | totalcostof
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Characteristics of
Nonrespondersinthe
Consumer Expenditure
Quarterly Interview

Survey

The Consumer Expenditure Quar-
terly Interview Survey collects
data from selected consumer
units (CUs) across the United States.
Participating CUs are interviewed five
times, and their responses from the sec-
ond through fifth interviews provide
data that are used in publications. Some
CUs complete interviews 2 through 5;
other CUs complete some, but not all,
of these interviews; and some CUs do
not complete any interviews. These
CUs are called complete responders,
intermittent responders, and nonre-
sponders, respectively.

A study describing differences in
demographic characteristics between
complete and intermittent responders,
and estimating the effect of nonre-
sponses from intermittent responders on
published consumer expenditure esti-
mates, appeared in a previous U.S. Bu-
reau of Labor Statistics (BLS) publica-
tion. (See “Characteristics of Complete
and Intermittent Responders in the
Consumer Expenditure Quarterly Inter-
view Survey” by Sally E. Reyes-Mo-
rales, Consumer Expenditure Survey
Anthology, 2003, Report 967, Sept.
2003.) This article presents results of a
study of the characteristics of
nonresponder CUs, who were excluded
from the aforementioned study.

Background and definitions
The U.S. Census Bureau conducts the
Consumer Expenditure Survey for BLS
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to find out how Americans spend their
money. Census Bureau field represen-
tatives collect data from a random
sample of CUs chosen through sys-
tematic sampling of residential ad-
dresses across the United States. This
sample is representative of the total
U.S. civilian population not living in
institutions.

The Consumer Expenditure Quar-
terly Interview Survey is a rotating
panel survey. CUs are interviewed once
per quarter for five consecutive quar-
ters. After the fifth quarter, CUs leave
the sample and are replaced by new CUs
selected as before through systematic
sampling of residential addresses.

In the initial interview, field repre-
sentatives ask respondents to report
all expenditures they made during the
previous month. This interview is used
only for “bounding” purposes—that
is, to make sure the expenditures re-
ported in the second through fifth in-
terviews reflect the correct periods. In
the second through fifth interviews,
field representatives collect data for the
3 months prior to the interview. Only
the expenditure data collected in the
second through fifth interviews are
used to compute official consumer ex-
penditure estimates. Because data col-
lected in each quarter are treated inde-
pendently, annual estimates do not
depend on CUs participating for all five
quarters.

Terms used in this document are de-



fined below:

Household. The people who occupy a
housing unit. A housing unit is a
house, an apartment, a mobile home, a
room, or a group of rooms occupied (or
intended to be occupied) as separate
living quarters.

Consumer unit (CU). Members of a
household related by blood, marriage,
adoption, or some other legal arrange-
ment; a single person living alone or
sharing a household with others but
who is financially independent; or two
or more persons living together who
share responsibility for at least two of
the three major types of expenses:
Food, housing, and other expenses.
Students living in university housing
are also included in the sample as sepa-
rate consumer units.

Respondent. Ideally an adult house-
hold member who is familiar with all of
the expenditures that his/her CU
makes. An eligible respondent is any
household member who is age 16 or
older and who can answer questions
on household and consumer unit com-
position accurately.

INSTAT. Interview status (ranges from
01t019):

01 = Interview

Type A noninterview:

02 = No one home

03 = Temporarily absent

04 = Refused

05 = Other Type A noninterview

Type B noninterview:

06 = Vacant (for rent)

07 = Vacant (for sale)

08 = Vacant (other)

09 = Occupied by person whose usual
residence is elsewhere

10 = Under construction (not ready)

11 = Other Type B noninterview

Type C noninterview:

12 = Demolished

13 = House or mobile home moved
14 = Converted to nonresidential use
15 = Merged

16 = Condemned

17 = Located on military base

18 = CU moved

19 = Other Type C noninterview

Interview. Completed by an eligible CU

(INSTAT =01).

Type A noninterview. Occurs when an
address is within the scope of the sur-
vey and eligible for interview, but an
interview is not obtained (INSTAT =
02 through 05).

Type B noninterview. Occurs when an
address is within the scope of the sur-
vey but is not eligible for interview
(INSTAT = 06 through 11).

Type C noninterview. Occurs when an
address is out of the scope of the sur-
vey or is permanently ineligible for the
survey sample (INSTAT = 12 through
19).

Record. Contains all the information
relevant to each interview or
noninterview. Each CU could have as
many as five records.

Nonresponder CUs. CUs who did not
complete interviews 2 through 5.

Eligible CUs. Nonresponder CUs as-
signed a Type A noninterview code in
at least one of the last four records.

Ineligible CUs. Nonresponder CUs
who had no Type A noninterview code
in the last four records.

In-range CUs. CUs who were sched-
uled to participate in all five interviews
between January 1997 and December
2000.

Out-of-range CUs. All CUs who were
not in range.

Consumer units studied
Characteristics of nonresponder CUs
are the focus of this study. Data were
drawn from the universe of Consumer
Expenditure Quarterly Interview Survey
responder and nonresponder CUs
(1997 through 2000) using the follow-
ing criteria:

¢ Onlyin-range CUs were used,
in order to track their history
throughout the survey.

¢ Only nonresponder CUs were

used in the study.

A summary of the 4 years of data
appears in table 1. Because CUs could
participate in the survey for five quar-
ters, they could have as many as five
records. Of the total number of CU
records in the sample during the pe-
riod of analysis, 71.5 percent (147,513
records) were in range; 28.5 percent
were out of range. Of the in-range
records, however, 76.1 percent were
provided by complete and intermittent
responders, who were excluded from
the study.

Nonresponder CUs’ records made
up 17.1 percent of all records and 23.9
percent of in-range records (corre-
sponding to 27.5 percent of in-range
CUs). Nonresponder CUs were sepa-
rated into those who were eligible and
those who were ineligible for interview
(table 2). Eligible nonresponder CUs
were those assigned a Type A
noninterview code for at least one of
the last four interviews (interviews 2
through 5)—that is, those nonre-
sponders who were eligible for inter-
view during a particular survey quarter
but did not participate in the survey
for that period. Conversely, the non-
responder CUs categorized as ineligible
were those CUs coded as Type B non-
interviews (ineligible for interview be-
cause the residence was vacant, occu-
pied by temporary residents, or under
construction) or Type C nonin-
terviews (out of the scope of the sur-
vey because the residence was demol-
ished, abandoned, or converted to
nonresidential use) for each of the last
four interviews.

Most nonresponder CUs (62.2 per-
cent) were categorized as ineligible for
interview. The remaining 37.8 percent
were eligible for interview at some point
during the last four quarters of the sur-
vey but did not complete interviews.
Accordingly, ineligible nonresponder
CUs made up a larger percentage (53.1
percent) of records than did eligible
nonresponder CUs (46.9 percent).

Although nonresponder CUs did
not complete any of the last four inter-
views, some of them completed the first
(bounding) interview. Nonresponder
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CUs who completed the first interview
accounted for 21.7 percent of all CUs
in the study (9.1 percent of eligible CUs
and 12.6 percent of ineligible CUs).

Of the ineligible nonresponder CUs,
74.8 percent were coded as Type B or
Type C noninterview at the initial inter-
view. This shows that most ineligible
nonresponder CUs were true nonre-
sponders, as defined for the survey:
they were ineligible for interview and
did not contribute to the survey’s re-
sponse rate. The remaining 25.1 per-
cent can be divided into those that com-
pleted the first interview (20.3 percent)
and those for whom the first interview
resulted in a Type A noninterview (4.8
percent).

Reasons for dropping out of the
survey

Reasons for which CUs dropped out
of the survey can be identified by the
interview code of the first noninterview.

Table 3 shows that, among eligible
nonresponder CUs, refusal was the
most common reason for nonparti-
cipation, accounting for 81.2 percent
of nonresponder CUs who completed
the first interview and 79.0 percent of
those who did not complete the first
interview. (Four out of five instances
of nonparticipation in the survey were
due to the refusal of the CU respon-
dent.) The second most common rea-
son was an “Other Type A noninter-
view,” accounting for 15.4 percent of
those who did and 13.0 percent of those
who did not complete the first inter-
view. Because the rankings of the rea-
sons for nonparticipation and their re-
spective percentages were similar for
both categories, completion or non-
completion of the first interview seems
to have factored little in a CU dropping
out of the survey.

Ineligible nonresponders can be
partitioned into three distinct groups.
(See table 4.) The first group comprises
CUs who participated in the first inter-
view but became ineligible for subse-
quent interviews. In this group there
are more CUs coded Type B
noninterview (57.8 percent) than Type
C noninterview (42.1 percent).

CUs who were coded as a Type A

noninterview for the first interview and
became ineligible for subsequent inter-
views constitute the second group. For
these CUs, the leading reason for not
participating in the survey (61.7 per-
cent of the responses) was refusal; the
other reasons were combined into
“Other Type A noninterview” (38.3
percent).

The last group of ineligible CUs in-
cluded those who did not complete any
of the five interviews and for which
none of the noninterviews were coded
as Type A. For these CUs, the bound-
ing interview was coded as a Type B
noninterview (ineligible; 63.0 percent)
or as a Type C noninterview (out of
scope; 37.0 percent).

There were no conversions to Type
A noninterview in any of the four sub-
sequent interviews for any of the three
groups of ineligible CUs.

Household and respondent char-
acteristics

The demographic characteristics of the
nonresponders at the household and
CU levels are summarized in tables 5, 6,
and 7. Household tenure, race, and
mean family size cannot be obtained
for ineligible CUs, but degree of urban-
ization (urban or rural) and CUs per
household (one or multiple) are pre-
sented in table 5 from all five interviews
for eligible and ineligible CUs. Percent-
ages of rural CUs and multiple-CU
households are larger for ineligible CUs
than for eligible CUs (37.7 percent and
3.4 percent compared with 18.4 percent
and 2.0 percent, respectively). Therela-
tively high percentage of rural house-
holds in the ineligible column may sug-
gest a problem with the rural sampling
frame (the list of all addresses in the
target population from which the
sample is selected.) The sampling frame
may be more accurate in urban areas;
the rural sampling frame may contain
addresses that are out of the scope of
this survey.

Comparative statistics about the
demographic characteristics of the
nonresponder CUs at the household
and consumer-unit levels are given in
tables 6 and 7.

Table 6 presents the race, sex, mari-
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tal status, age range, and education of
respondents from eligible and ineligible
CUs who completed the first interview.
Respondents from eligible nonre-
sponder CUs who completed the first
interview tended to be White (78.9 per-
cent) women (59.1 percent) who were
married (43.1 percent), were 65 or older
(16.8 percent), and had at most a high
school diploma (28.8 percent). Respon-
dents from ineligible nonresponder CUs
who completed the first interview were
mostly White (80.6 percent) women (53.9
percent) who had never married (41.9
percent), were under 25 years old (24.1
percent), and had at most some college
or an associate degree (36.6 percent).

Both eligible and ineligible nonre-
sponder CUs had high percentages of
white female respondents. Eligible CUs
had a higher percentage of married re-
spondents than of any other category,
while ineligible CUs had a higher per-
centage of those who never married
than of any other category. Eligible
CUs had a higher percentage of respon-
dents aged 65 and older, and ineligible
CUs a higher percentage of respon-
dents under age 25. Eligible CUs had a
larger percentage of respondents
whose highest educational level was
high school, whereas ineligible CUs had
a larger percentage of respondents with
some college or associate degree.

Table 7 gives summary statistics
about characteristics of eligible
nonresponder CUs who had Type A
noninterviews. Eligible CUs are sepa-
rated into two groups, those who com-
pleted the first interview and those who
did not. Mean family size was slightly
greater (2.4) for CUs who completed the
first interview than for those who did
not (2.2). Percentages of urban CUs
and one-CU households differed little
between CUs who completed the first
interview and those who did not—78.2
percentand 97.5 percent compared with
81.9 percent and 98.6 percent, respec-
tively.

There appears to be a relationship
between household tenure and race
and whether an eligible nonresponder
CU completed the first interview. The
percentage of homeowners was high-
er among those who completed the



first interview than among those who

did not complete the first interview.
Similarly, the percentages of Blacks or

African Americans; American Indians, o
Aleuts, or Eskimos; and Asians or Pa-

cific Islanders were higher among those

who completed the first interview than

among those who did not.

Conclusion
The study presented in this article,
based on Consumer Expenditure Quar-
terly Interview Survey data collected
from 1997 to 2000, led to the following
conclusions:

eligible CUs, or true nonrespond-
er CUs, as defined for the survey.

Most nonresponder CUs were ur-
ban, one-CU households (al-
though a high percentage of in-
eligible CUs in rural areas may
suggest a problem with the rural
sampling frame).

The most common reason for the
nonparticipation of eligible non-
responder CUs was refusal.

Most respondents from nonre-

first interview were White women
with high school diplomas or with
some college or an associate de-
gree. (From this group, eligible
CU respondents were mostly
married and older, whereas ineli-
gible CU respondents were mostly
younger and had never married.)

Eligible nonresponder CUs who
completed the first interview
were more likely to be home-
owners and to include a smaller
percentage of Whites than were
those who did not complete the

* Most nonresponder CUs were in- sponder CUs who completed the firstinterview. |
Table 1. Summary data from the Consumer Expenditure Quarterly Interview Survey, 1997-2000
Number Percent Percent of Number of Percent of
Type of consumer unit (CU) of of in-range in-range in-range
records records records CUs CUs
TOMAL et 206,339 100.0 - — —

In range* 147,513 71.5 100.0 34,286 100.0
Complete and intermittent responders .......... 112,318 54.4 76.1 24,860 72.5
NONIeSPONAErS ..ccvvveeiieeeiie e 35,195 171 23.9 9,426 27.5

OUt Of rANJE ..veiiiiiiiiiee e 58,826 28.5 - - -

! In-range CUs were those scheduled to participate in all five interviews between January 1997 and December 2000.

NOTE: Dash indicates inapplicability.
Table 2. In-range! nonresponder consumer units (CUs) in the Consumer Expenditure Quarterly Interview Survey,
1997-2000
Percent Percent of Percent Percent of
All T A
Type All CUs of all CUs by records of all re)(/:%erds Type A
CUs category records records

TOtal o 9,426 100.0 — 35,195 100.0 11,868 100.0

Eligible CUS.........c.ovoeeevereeeeeere. 3,567 37.8 100.0 16,516 46.9 11,868 100.0
Completed first interview ............ 858 9.1 24.1 4,119 11.7 2,827 23.8
Did not complete first interview .. 2,709 28.7 75.9 12,397 35.2 9,041 76.2

Ineligible CUS ........coccoiiiiiiiieiece. 5,859 62.2 100.0 18,679 53.1 0 0
Completed first interview ............ 1,192 12.6 20.3 3,593 10.2 0 0
First interview was Type A ......... 282 3.0 4.8 794 2.3 0 0
First interview was Type B/C ..... 4,385 46.5 74.8 14,292 40.6 0 0

! In-range CUs were those scheduled to participate in all five interviews between January 1997 and December 2000.
2 Eligible CUs were assigned a Type A noninterview code in at least one of the last four records; ineligible CUs had no Type A

noninterview code in the last four records.
NOTE: Dash indicates inapplicability.
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Table 3. Reasons for which eligible! nonresponder consumer units (CUs) dropped out of the
Consumer Expenditure Quarterly Interview Survey, 1997-2000

(Percent of CUs)

Completed Did not complete

Reason first interview | first interview
RETUSAL .ttt 81.2 79.0
Other TYPe A NONINTEIVIEW ....ccuvvieiiieiiieeeieeeiieesieeesaeeseeesseeesseeesseeeesseeesnseeees 15.4 13.0
(temporary absences, noncontacts, and other)
TYPE B NONINTEIVIEW ...ttt ettt e saae e snsaa e s e e e snneas 3.3 8.0

(residence was vacant, occupied by a person whose usual residence
was elsewhere, or under construction)

TYPE C NONINTEIVIEW ...ttt ettt ettt e e e e A .0
(residence was demolished, moved, converted to nonresidential use,
merged, condemned, or on a military base, or CU moved)

TOMAD .. 100.0 100.0

1 Eligible CUs were assigned a Type A noninterview code in at least one of the last four records.

Table 4. Reasons for which ineligible! nonresponder consumer units (CUs) dropped out of the
Consumer Expenditure Quarterly Interview Survey, 1997-2000

(Percent of CUs)

Completed Type A Type B/C
Reason first first first
interview | interview | interview

REFUSAL .t 0.0 61.7 0.0

Other TYPe A NONINTEIVIEW ....cccvvieeiieeiiieesiieeeseeeeeeesieeesree e aeeesaeeenteeeaseeens .0 38.3 .0
(temporary absences, noncontacts, and other)

TYPE B NONINTEIVIEW ...viieiiie ettt ee e e et e e e nnaeas 57.8 .0 63.0

(residence was vacant, occupied by a person whose usual
residence was elsewhere, or under construction)

TYPE C NONINTEIVIEW ...ttt ettt e s 42.1 .0 37.0
(residence was demolished, moved, converted to nonresidential
use, merged, condemned, or on a military base, or CU moved)

NO FECOTUS ittt s 1 .0 .0

TOTAD ..o 100.0 100.0 100.0

! Ineligible CUs had no Type A noninterview code in the last four records.

Table 5. Household characteristics of nonresponder consumer units (CUs) in the Consumer
Expenditure Quarterly Interview Survey, 1997-2000

(Percent of records in each category)

Characteristic Eligible* Ineligible

CUs CUs

Degree of urbanization:
UFDBIN L.ttt et te e 81.6 62.3
Rural .... 18.4 37.7
Total 100.0 100.0

CUs per household:

(O] 3 1= TP R PPRTROPRO 98.0 96.6
Multiple ... 2.0 3.4
TOTAD et 100.0 100.0

1 Eligible CUs were assigned a Type A noninterview code in at least one of the last four records; ineligible CUs
had no Type A noninterview code in the last four records.
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Table 6. Characteristics of respondents! from nonresponder consumer units (CUs) who completed
the first interview for the Consumer Expenditure Quarterly Interview Survey, 1997-2000

(Percent)
Characteristic Eligible? Ineligible
CUs CUs
Race:
WWVITE ettt ettt b ettt eb ettt sb et neas 78.9 80.6
BIACK ...t 12.3 10.9
American Indian, Aleut, ESKIMO ..o 15 1.8
Asian or Pacific Islander 5.5 3.8
Other ..o A4 1.3
NO INFOIMEALION ... 15 1.6
Sex:
IVIBUE . ettt ekttt h et e et h b a et een b e eneeeneeen 40.9 45.9
Female............ 59.1 53.9
No information .0 2
Marital status:
=g =T AT O P PSP PPOPOPROPI 43.1 27.3
Widowed.... 12.3 9.9
Divorced..... 15.1 17.1
Separated ..... 3.0 3.7
Never married .. 25.6 41.9
NO INTOIMALION ...t .8 2
Age range:
24 OF YOUNGET oieiiiiieeee ittt e e e sttt e e e sttt e e e sttt e e e s bbe e e e s st b et e e e snbeaeeesenntneeeesnnnnns 9.4 24.1
25t0 34 ... 16.6 17.3
35t0 44 ... 13.9 13.9
45 t0 54 ... 14.5 11.2
551t0 64 ......... 11.5 6.5
65 AN OIUET ...ttt nae e 16.8 9.8
NO INTOIMALION ...t 17.3 17.3
Highest level of education:
Never attended or no high school diploma ..........ccccceeveeiiieeiiie e 14.3 14.3
High school diploma..........ccccooeeiiieiiinens 28.8 24.0
Some college or associate degree.... 27.7 36.6
Bachelor's degree .......ccccevveeveeiieeciie e 17.7 12.8
Master’s, professional school, or doctoral degree 6.7 6.4
NO INTOIMALION ... 4.8 5.9

1For 125 eligible and 127 ineligible CUs, the respondent was not identified; as a result, those CUs were excluded
from the calculations.

2 Eligible CUs were assigned a Type A noninterview code in at least one of the last four records; ineligible CUs had
no Type A noninterview code in the last four records.

NOTE: Percentages do not all add to 100 due to rounding.

Table 7. Household characteristics of eligible! nonresponder CUs in the Consumer Expenditure
Quarterly Interview Survey, 1997-2000

Characteristic? Completed | Did not complete
first interview | first interview
MeEan fAMIIY SIZE ...cciveieiiie ettt e e nae e 2.4 2.2

Other characteristic (Percent of households)

Degree of urbanization:

L4 o= g SO URRSPRE 78.2 81.9

(R LU= LSOO PPTRRROPPRPPRPIRE 21.8 18.1
CUs per household

ONe ...ovvvvviiiiinees 97.5 98.6

Multiple ... 2.5 1.4
Household tenure:

HOMEBOWNEYT <.ttt r et e e e e e e e e e e e e e e s s snnnnaes 81.0 69.0

RENTET OF ONET ..eiiiiie et e e sta e e e 19.0 31.0
Household race:

K711 (SRR 81.8 87.1

] T SR USSTR 11.7 8.7

American Indian, Aleut, ESKIMO .........ccccuiiiiiiiiiiie e 1.1 7

Asian or PacifiC ISIANAET .........cccvieiieeiie e 5.4 3.6

! Eligible CUs were assigned a Type A noninterview code in at least one of the last four records.
2 Data are from all Type A noninterview records.
NOTE: Percentages do not all add to 100 due to rounding.
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Determining Area Sample
Sizes for the Consumer
Expenditure Survey

The Consumer Expenditure Sur-
vey (CE) is a national house-
hold survey conducted by the
U.S. Bureau of Labor Statistics (BLS)
to find out how Americans spend their
money. The survey’s sample design,
based on the decennial census, is up-
dated approximately every 10 years. At
that time, many decisions need to be
made, such as the number of geographic
areas in which to collect data and the
number of households from which to
collect data in each area. This article
describes a new method for making
these decisions, one that has been in-
corporated in the sample design to be
introduced in 2005.

Background

The CE is used to produce the most
accurate estimate of consumer expen-
ditures possible at the national level.
The U.S. Consumer Price Index (CPI)
program relies on CE data to produce
inflation estimates. The most compre-
hensive CPI is based on the expendi-
ture patterns of consumers in urban
and metropolitan areas and is denoted
CPI-U. The CPI-U population repre-
sents about 87 percent of the total U.S.
population. The CE is designed to bal-
ance the goals of the CE and CPI pro-
grams. These goals compete with each
other when BLS allocates the CE’s na-
tionwide sample of households to geo-
graphic areas covered by the two pro-
grams.
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The number of households in the
CE’s national sample is determined by
the survey’s data collection budget.
Allocating this fixed number of house-
holds to individual geographic areas
must be done in a way that satisfies
the competing goals of the CE and CPI
programs as much as possible. The CE
program’s goal is to allocate the sample
households to the selected geographic
areas in proportion to their share of the
U.S. population, whereas the CPI
program’s goal is to allocate sample
households to the selected urban ar-
eas in proportion to their share of the
Nation’s urban population. The CPI
program further strives to include a
minimum number of households in each
selected urban area to ensure the sta-
tistical quality of its published price
indexes for those areas.

This article describes a new auto-
mated method of allocating the CE’s
nationwide sample of households in a
way that balances competing goals and
constraints. The CE actually consists
of two surveys, the Diary and Inter-
view surveys, but this article focuses
on the Interview survey.

Geographic areas in the CE
sample

The selection of households for the
survey begins with the definition and
selection of primary sampling units
(PSUs), which consist of counties (or
parts thereof), groups of counties, or



independent cities. The sample design
currently used in the survey, based on
the 1990 census, consists of 105 PSUs,
classified into 4 size categories:

e 31“A” PSUs, which are metro-
politan statistical areas (MSAS)
with a population of 1.5 million
or greater

e 46 “B” PSUs, which are MSAs
with a population less than 1.5
million

e 10“C” PSUs, which are nonmetro-
politan urban areas

» 18“D” PSUs, which are nonmetro-
politan rural areas. The “D” PSUs
are used in the CE program but
not in the CPI program.

These 105 PSUs are grouped ac-
cording to the geographic areas they
represent. Apopulous PSU constitutes
its own geographic area, which is called
a “self-representing” geographic area.
The 31 A PSUs are self-representing
geographic areas, and they are in the
sample with certainty. The 74 B, C, and
D PSUs are “non-self-representing”
PSUs. They were randomly selected
to represent all of the less populous
PSUs in the Nation. The 74 non-self-
representing PSUs are grouped into 11
geographic areas called region-size
classes, which are formed by cross-
classifying the 4 regions of the coun-
try (Northeast, Midwest, South, and
West) with the 3 size classes (B,C, and
D) as shown in the shaded area of the
table below. There are only 11 region-
size classes for the areas that are not
self-representing because no C PSUs
were selected in the Northeast.

Table 1. PSU region-size classes

These 11 region-size classes are treat-
ed just like the 31 A PSUs and are also
referred to as self-representing geogra-
phic areas. Hence, the CE can be thought
of as having 42 self-representing geo-
graphic areas: 31 APSUs plus 11 region-
size classes for the smaller PSUs. Be-
cause the 4 D region-size classes are
used by the CE only, there are only 38
self-representing geographic areas used
by the CPI.

The sample allocation problem
In the CE’s current sample design, us-
able interviews are collected from 7,760
households® in each calendar quarter
of the year: 4,260 households in the A
PSUs, and 3,500 households in the B,
C, and D PSUs. To guarantee that
enough data are collected to satisfy
CPI’s publication requirements, the
sample of 7,760 households is allocated
so that at least 120 usable interviews
are obtained in each of the 38 geo-
graphic areas used by the CPI, with no
minimum number of usable interviews
required in the 4 D geographic areas.

Thus, the problem is to allocate the
7,760 households in the CE’s national
sample to the 42 geographic areas in a
way that satisfies the following con-
straints:

e The 31 APSUsare allotted 4,260
households.

* The 11 B, C, and D region-size
classes are allotted 3,500 house-
holds.

¢ Each of the 38 geographic areas
used in the CPl is allotted 120 or
more households.

Size
Region
A B C D Total
NOrtheast .......cccoeveevieeiiee e 6 8 - 4 18
Midwest 8 10 4 4 26
SOULN i 7 22 4 8 41
West...... 10 6 2 2 20
TOtAl v 31 46 10 18 105

BLS staff recently reevaluated the
minimum sample size requirement of 120
usable interviews to determine whether
itis still an appropriate number. One of
the results of the reevaluation was the
development of a new automated
method of allocating the nationwide
sample of households to geographic
areas. The new method allowed re-
peated analyses to be conducted
quickly and easily using different mini-
mum sample size requirements. The
method involved setting up the sample
allocation problem as a mathematical
optimization problem and using SAS
statistical software to solve it.

Target versus required sample size
In the past, there were various inter-
pretations of the word “required” in the
phrase “minimum required sample size.”
At times, the requirement that at least
120 usable interviews be obtained was
interpreted as a target sample size,
meaning that the expected number of
usable interviews should be at least 120:

E(x;)=120.

At other times, it was interpreted as a
required sample size, meaning that
there should be a very high probability
that at least 120 interviews be obtained,

P{x 2120}>0.95

where X, is the number of usable inter-
views collected in geographic area = .

For example, under the first interpre-
tation (target sample size), data collec-
tors would have to visit 185 households
in each quarter of the year to collect
120 usable interviews in the Boston
metropolitan area, assuming that usable
interviews are obtained at 65 percent
of the residential addresses in the CE’s
sample.?

E(x,)=185x0.65=120

* In 2000 the average number of usable
interviews collected per quarter in the CE
Interview Survey was 7,760.

2 Approximately 15 percent of the resi-
dential addresses selected for the CE Inter-
view Survey are ineligible for the survey, and
20 percent do not participate in the survey
due to refusal or to no one being home. This
leaves 65 percent of the sample to partici-
pate in the survey.
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However, under the second interpre-
tation (required sample size), data col-
lectors would have to visit 202 house-
holds to be 95-percent certain of getting
at least 120 usable interviews, again
assuming a 65-percent survey partici-
pation rate.

P{x,2120}=

202

202
z( X j0.65" (1-0.65**_po5

k=120

Table 2 shows the difference in the
sample size that would be needed for a
target versus a required minimum num-
ber of usable interviews. The number
of selected addresses needed to
achieve a target minimum sample size
is approximately 10 percent less than
that needed for a required sample size.

The estimates in table 2 were pro-
duced using formulas from the bino-
mial distribution for the mean and vari-
ance of the number of usable
interviews,

u=E(x;)=0.65n

o’ =V (x,)=0.65(1-0.65)n
and the normal distribution was used
to approximate the binomial distribu-
tion to estimate a 95-percent confi-
dence interval on the number of us-
able interviews:

One-sided confidence interval:
[W-1.64G,+)

Two-sided confidence interval:
[W—1.960,1u+1.96G]

After some discussion, staff decided
that target sample sizes would be sat-
isfactory. Because the widths of the
two-sided confidence intervals are rela-
tively small, it is unlikely that any
sample sizes achieved will be greatly
below the target level.

Setting up the optimization
problem
The CE’s current sample design calls
for allocating 7,760 households to the
42 geographic areas in a way that sat-
isfies the three constraints mentioned
previously.

These constraints can be written in
mathematical terms as follows:

® X+ X, +-+ Xy =4,260
® Xgp 4 Xgg +0-+X,,=3,500
* x,2120fori=1,2,...,38

where x; is the number of usable inter-

views collected in geographic area=i.
Again, the objective of the CE’s

sample design is to allocate the nation-

wide sample of households to geo-

Table 2. Sample size needed to obtain a target versus a required minimum
number of usable interviews for the Consumer Expenditure Survey

Number of sample
households (n)

Expected number of usable

interviews assuming a 65-

percent survey participation
rate (=0.65n)

95-percent confidence
interval

Target sample size (two-sided 95-percent confidence interval)

62

92
123
154 100
185 120
215 140

[33, 47]
[51, 69]
[70, 90]
(88, 112]
[107, 133]
[126, 154]

Required sample size (one-sided

95-percent confidence interval)

72
105
137
170 110
202 131
234 152

[40, +<>c)
[60, +oo)
[80, +<>c)
[100, +oo)
[120, +)
[140, +oo)

26 Consumer Expenditure Survey Anthology, 2005

graphic areas in a way that minimizes
the standard error of the expenditures
estimate at the national level. Allocat-
ing the sample in proportion to the
population that each geographic area
represents comes very close to achiev-
ing that goal. Although this allocation
does not minimize the nationwide stan-
dard error, it is a very simple sample
design that is known to achieve near
minimization. Staff chose to implement
this method because of its simplicity
and its near optimal properties.

Based on research and evaluation,
staff modified the sample allocation
problem described above. More of the
CE’s sample households were allocated
to the urban portion of the Nation (of
interest to the CPI), and fewer house-
holds were allocated to rural areas. This
change results in a slight oversampling
of the urban areas: The CPI-U popula-
tion represents about 87 percent of the
total U.S. population, but it is given 95
percent of the CE’s sample. An analy-
sis showed that limiting the rural sample
to 400 households would have a mini-
mal effect on the nationwide standard
error of the CE’s expenditure estimates.
Thus, the revised optimization problem
allocates exactly 400 households to the
4 rural geographic areas, leaving 7,360
households to be allocated to the 38
urban geographic areas.

For some of the geographic areas
with small populations—for example,
Anchorage and Honolulu—the re-
quirement that at least 120 usable in-
terviews be collected during each cal-
endar quarter conflicts with the
objective of allocating the sample in
proportion to the population. For ex-
ample, the Anchorage metropolitan area
has approximately 0.09 percent of the
U.S. population, and allocating the
7,760 usable interviews proportionally
would give Anchorage only enough ad-
dresses to obtain 7 usable interviews—
not 120.

Because an exact proportional allo-
cation cannot be achieved within the
given constraints, BLS staff decided to
allocate the sample as proportionally
as possible. This involved setting up a
least-squares problem to square the



difference between each geographic
area’s proportion of the population and
its proportion of the sample and then
minimize the sum of those 42 squared
differences.

Thus, the optimization task is to
solve the following constrained least-
squares problem:

Given values of n, p, ,and p,
find values of n; that

2

42 l_&

365
n,+n,+---+ny, =7,360
Ngg + Ny + Ny, +0,, =400
n, 2120 fori=1,2,..,38
n, =20 fori=39,...,42

Minimize

Subject to

where

n, = number of housing units assigned
to geographic area =i

n = number of housing units nation-
wide (n=7,760)

p; = population of geographic area = i

p = population in all geographic

areas (p=p, + p, +--+ Py )

Solving the optimization
problem

The optimization problem described
above can be seen to have both equal-
ity and inequality constraints. This
creates a practical problem because
optimization problems with equality
constraints are usually solved with dif-
ferent techniques than those with in-
equality constraints. Least-squares
problems with equality constraints are
usually solved with linear algebra and
linear regression theory, while prob-
lems with inequality constraints are
usually solved with iterative search tech-
niques. Fortunately, the SAS ® proce-
dure for nonlinear programming (PROC
NLP) can handle both kinds of con-
straints simultaneously. An example
using this SAS® procedure to solve
the problem above is given at the end
of this paper.

Estimating the standard error
The variance of the estimate of con-

Table 3. The effect of changes in minimum target sample size on the
standard error for the Consumer Expenditure Survey

Minimum target sample for each
primary sampling unit

Percent change in standard error
(from SE for a minimum target sample

size of 120)

0 -4.16
10 -4.16
20 -4.15
30 -4.10
40 -4.04
50 -3.96
60 -3.88
70 -3.74
80 -3.54
90 -3.21
100 -2.72
110 -2.04
120 -1.14
130 +.06
140 +1.45
150 +3.28
160 +5.63
170 +10.07
180 +14.41

sumer expenditures resulting from the
sample allocation process described
above was estimated using the follow-
ing formula:

V(%) :v(i(‘;]xj

g

4
4

2
pij V(%)
i\ P
_ Z[pj o
i\ P /) N
where
X, = sample mean of geographic
area=i

X = sample mean of the Nation

DL D I

i=1 _ =l _ Z[ﬂji

Z P, p i\ P
i=1

o? = expenditure variance of a ran-
domly selected household

The variance of the estimate of
consumer expenditures under the
proposed sample allocation method
is estimated by substituting the val-
ues of n, obtained from the optimiza-
tion problem (the output of PROC
NLP) into the formula

vo-3(2] <

Then the standard error is computed

by taking the square root of the variance.
42 pi 2 O_Z
SE= ;[ pJ n;

This formula allows comparisons to
be made with the current method of
sample allocation. The value of ¢ does
not have to be known because the
change in standard error is the number
of interest; when the ratio of two esti-
mates of the standard error is taken (to
compare the standard error of using,
say, 80 as the minimum sample size in-
stead of 120), the o in the numerator

and the o in the denominator cancel
each other.

Standard error with different
minimum sample size
requirements

After allocating the CE’s nationwide
sample to individual geographic areas
using PROC NLP, staff computed the
percentage change in standard error for
various minimum target sample sizes.
The baseline used in the comparison
was the current sample allocation. The
current minimum target sample size is
around 120, but for technical reasons it
is not exactly equal to 120. The results
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Chart1. Changes in the Consumer Expenditure Survey’s standard error with minimum sample size

Percent change in standard error

20

15

10

AN

Proposed sample size of 80

0O 10 20 30 40 50 60 70 80
Minimum sample size

90 100 110 120 130 140 150 160 170 180

Table 4. The effect of changing sample allocations on the standard error for
the Consumer Expenditure Survey: Primary sampling units in the West

Percent

. . . ’ Current Proposed | change in

Primary sampling unit Population sample size | sample size| standard
error
A419 Los Angeles .......ccceeveinne 8,863,164 231 290 -10.81
A420 Greater Los Angeles ........ 5,668,365 152 187 -9.88
A422 San Francisco.........cc........ 6,253,311 158 206 -12.44
A423 Seattle..........cceveeviiiiin 2,970,328 119 100 +9.08
A424 San Diego ... 2,498,016 104 85 +10.78
A425 Portland........ 1,793,476 130 80 +27.48
A426 Honolulu ...... 836,231 112 80 +18.32
A427 Anchorage........cccccevvveanns 226,338 125 80 +25.00
A429 PhOENIX ..ccuveiiiiiiiieiieie 2,238,480 132 80 +28.45
A433 DENVET ..o 1,980,140 121 80 +22.98
Total U.S. o 240,218,238 | 7,760 7,760 -3.54

NOTE: Minimum target sample size is 80.

of the comparisons are shown above
intable 3.

Standard error is minimized when the
sample is allocated directly in propor-
tion to population—that is, when 0 is
the minimum number of usable inter-
views required in each geographic area
(table 3). Reducing the target number of
usable interviews from 120 to 0 would
reduce the standard error by 4.16 per-
cent. Standard error is maximized when
the sample is divided equally among all
geographic areas—180 usable interviews
per geographic area. Increasing the tar-
get number of usable interviews from
120 to 180 would increase the standard
error by 14.41 percent.

Reducing the minimum target num-
ber of usable interviews from 120 to 80
per geographic area would reduce the

standard error by 3.54 percent. Nearly
all the reduction in standard error is
achieved by reducing the minimum tar-
get sample size to 80, and little further
reduction is achieved by reducing the
minimum target sample size below 80
(chart 1). Therefore, staff decided to
reduce the minimum target sample size
from 120 to 80 usable interviews per
geographic area.

Other effects of the proposed
allocation

A minimum target sample size of 80 us-
able interviews per geographic area re-
duces the national standard error by
3.54 percent and reduces the standard
error in the urban portion of the Nation
by 3.86 percent. After some discussion,
staff decided that a minimum target
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sample size of 80 would be satisfactory
for both surveys because the overall
standard error would be reduced and
publication criteria met for both the CE
and CPI programs.

Table 4 shows current and proposed
sample sizes for A PSUs in the West
after applying the proposed sample al-
location method. The PSUs with popu-
lations larger than 4 million will have
their sample sizes increased, while the
PSUs with populations less than 4 mil-
lion will have their sample sizes de-
creased. This change will decrease the
standard error in the larger APSUs and
increase the standard error in the smaller
A PSUs, but the standard error for the
Nation as a whole will be reduced.

BLS staff tested other methods to
find one that satisfied the goals of both
the CE and CPI programs. Some of the
other methods tested had a positive
effect on reducing the standard error
for CE, but not for CPI, and vice versa.
The chosen method reduced CE and
CPI standard errors by about the same
amount, 3.54 percent and 3.86 percent,
respectively.

Conclusion

A new sample design for the CE will be
introduced in 2005. Based on analysis
of the current design, the new method
of sample allocation could reduce the
standard error of the estimate of con-
sumer expenditures at the national level
by from 3 percent to 4 percent.

The CE and CPI programs’ compet-
ing goals and constraints complicated
the process of allocating households
to geographic areas in constructing the
CE’s national sample. CE program staff
wanted to allocate the sample in a way
that minimized the national variance,
while CPI program staff wanted to mini-
mize the variance of the urban portion of
the Nation and also limit the variance of
individual sampled areas. Setting up a
mathematical optimization problem and
then solving a constrained least-squares
problem led to a solution that satisfied
the requirements of both the CE and the
CPI programs.

Writing the problem as a formal math-
ematical optimization problem had sev-
eral advantages:



* |trequired the objectives and con- APPENDIX: Subject to

strali_n'FsI to be stated clearly and Automating the Sample N, +N, 4+ Ny = 7,360
explicitly. i
PHCIY: Allocation Process gy + Mgy + Ny + 1, = 400
¢ |thelped document the allocation .

process n, 280 fori=1.2,..38

. Below is the optimization problem for n, 20 fori=39,...,42

* |tallowed several different alloca- the sample allocation, along with a

tion methods to be tested quickly  sas®program (PROC NLP) that

and easily. solves it. Where
« It led to an optimal solution to n; = number of housing units assigned

the problem. Given values of n, p; , and p, to geographic area = i

find values of n; that n = number of housing units nation-

This approach offers clear ben-

efits for allocating the CE’s nation- wide (n=7,760)

Minimize

wide sample of households to indi- p, = population of geographic area = i
vidual geographic areas while " 2 _ lation in all hi
satisfying the CE and CPI programs’ Z n_P P = population inall geographic areas
competing goals. [ i\ n p (P=P,+Py++ P )

IR RS SR RS S S SRS SRS RS EEEEREEEEEEREEEEEEEEEESEEE]
* COMPUTE THE SQUARED DIFFERENCE BETWEEN EACH  *
* AREA’S PROPORTION OF THE POPULATION & ITS *
* PROPORTION OF THE SAMPLE. *
*************************************************;
$MACRO MACL;
SUM_POP = SUM(OF POP1-POP42) ;
$DO I=1 %TO 42;

SQR&I = ((N&I/7760) - (POP&I/SUM_POP)) **2;
%END;
$MEND MAC1;

hokkkkkkkkhkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkk*x
* SOLVE A CONSTRAINED LEAST-SQUARES PROBLEM TO *
* FIND THE NUMBER OF HOUSEHOLDS IN EACH PSU *
* THAT MINIMIZES THE SUM OF SQUARED DIFFERENCES *

*************************************************;

PROC NLP DATA=POP DATA (KEEP=POP1-POP42) NOPRINT
OUT=RESULTS (KEEP=N1-N42)

/* CONVERGENCE CRITERIA */
GCONV=1E-15 FCONV2=1E-15 MAXITER=100000;

/* DECISION VARIABLES */
DECVAR N1-N42;

/* COMPUTE THE SQUARED DIFFERENCES */
$MACL;

/* SUM THE SQUARED DIFFERENCES */
F1=SUM(OF SQR1-SQR42) ;

/* FUNCTION TO BE MINIMIZED */
MIN F1;

/* PROBLEM CONSTRAINTS */
BOUNDS N1-N38>=80, N39-N42>=0;
NLINCON F2=7360, F3=400;
F2=SUM (OF N1-N38) ;
F3=SUM (OF N39-N42) ;

RUN;
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Part 1.
Analyses Using Survey Data
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Housing

After the welfare reform, there were a
larger number of home owners among
welfare recipients; the percent report-
ing expenditures on owned dwellings
nearly doubled from 13.1 percent in
1988-89t0 25.0 percent in 2001-02. The
relative share of total expenditures on
owned dwellings also increased, from
2.7 percent of the total in 1988-8910 5.2
percent in 2001-02. The non-welfare
sample showed similar increases in
both the percent reporting and the rela-
tive share spent on owned dwellings
over that time period. In the 1988-89
period, 55.3 percent of the non-welfare
population reported expenditures on
owned dwellings; in the 2001-02 period,
66.9 percent reported expenditures on
owned dwellings. The relative share
spent on owned dwellings by the non-
welfare population rose from 10.9 per-
centin 1988-89 to 13.6 percent in 2001-
02. Although the relative shares of
expenditures on rented dwellings did
not significantly change for either
group before and after the implementa-
tion of TANF, there was a significant
decrease in the percent of CUs report-
ing expenditures on rented dwellings
for both groups. For the welfare popu-
lation, reporting dropped from 82.7 per-
cent in 1988-89 to 82.0 percent in 1997-
98 and, then, to 72.2 percent in 2001-02;
and for non-welfare recipients, report-
ing dropped from 35.5 percent in 1988-
8910 33.4 percent in 1997-98 and, then,
to 31.6 percent in 2001-02.

Transportation

There were some significant changes
in the transportation category of the
survey. Transportation includes pur-
chases of vehicles; vehicle finance
charges; vehicle insurance; vehicle
rental, leases, and licenses; gas and
motor oil; maintenance and repairs; and
public transportation. For overall
transportation, there was an increase
in the share of total expenditures be-
tween 1988-89 and 2001-02; the share
rose from 13.3 percent of total expendi-
tures in 1988-89 t0 16.0 percent in 1997-
98 and, then, to 18.1 percent in 2001-02.
There was no significant change in
expenditure shares for non-welfare

recipients. Within the transportation
category, there was a significant de-
crease in percent reporting for used
cars and trucks for the welfare and non-
welfare populations; however, shares
of expenditures on used cars and trucks
trended upward for the welfare popu-
lation and increased for the non-wel-
fare population. The percent reporting
new cars and trucks trended upward
between 1988-89 and 2001-02 for wel-
fare recipients. The percent reporting
new cars and trucks decreased for non-
welfare recipients over the same time
period. Shares of expenditures on new
cars and trucks increased between
1988-89 and 2001-02 for welfare recipi-
ents from 0.4 percent of total expendi-
tures in 1988-89 to 2.1 percent in 2001-
02. Shares of expenditures on new cars
and trucks decreased for non-welfare
recipients over the same time period
from 5.3 percent to 4.5 percent.

Public transportation expenditures
remained constant between 1988-89
and 1997-98, but showed a significant
drop in expenditure shares and percent
reporting for both welfare and non-wel-
fare recipients between 1997-98 and
2001-02. Public transportation spend-
ing includes airfares as well as expen-
ditures on buses, trains, and other
forms of mass transit. The time period
after 9/11 caused a drop in overall ex-
penditures on airfares, most likely driv-
ing the decrease in overall public
transportation expenditures. A sub-
category for public transportation was
available only for 1997-98 and 2001-02,
which includes data on intracity mass
transit, taxis and limousines, and
school buses (excluding all public
transportation expenditures on trips).®
Data available between 1997-98 and
2001-02 indicate that the share of total
expenditures spent on intracity mass
transit, taxi fares and limousines, and
school buses by the welfare popula-
tion decreased from 0.2 percent to 0.1
percent between 1997-98 and 2001-02.
The percent reporting expenditures for
these items also declined from 4.4 per-
cent to 2.9 percent.

8 Trips are defined as any overnight trips
or day trips of 75 or more miles.
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With the work requirement for wel-
fare recipients that was instituted with
the 1996 legislation, welfare recipients
were expected to have more transpor-
tation expenditures due to the neces-
sity of commuting. Data indicate that
vehicle purchases and operating expen-
ditures increased for welfare recipients
from before to after the welfare reform,
even though public transportation ex-
penditures decreased.

Child care

With the new work requirements for re-
ceiving TANF benefits and the large
percentage of single parents receiving
benefits, expenditures on child care
were expected to increase. While there
were no significant changes for the
welfare population, the percent report-
ing an expenditure for child care
trended upward from 8.8 percent in
1988-891t0 10.6 percent in 2001-02. Al-
ternately, percent reporting for child
care by the non-welfare population de-
creased over the three time periods with
10.0 percent reporting in the 1988-89
period, 8.8 percent reporting in the
1997-98 period, and 8.1 percent report-
ing in the 2001-02 period. There were
no significant changes in expenditure
shares for child care in either group.

Entertainment

Before the welfare reform, 70.2 percent
of welfare recipients reported an expen-
diture on entertainment. The percent-
age rose to 82.1in 1997-98 and to 83.5
percent in 2001-02. For non-welfare
recipients, the percent reporting also
increased overall, rising from 86.7 per-
cent in 1988-89 to 90.0 percent in 1997-
98, but, then, remaining about the same
for 2001-02. Alarge part of the change
in the percent reporting appears to be
from the purchase of televisions, radios,
and sound equipment. The percent of
welfare recipients reporting an expen-
diture on that component rose from 49.8
percent to 72.3 percent between 1988-
89 and 2001-02. For non-welfare recipi-
ents, spending on that component rose
from 70 to 81.8 percent over the same
time period. There were no significant
changes in the expenditure shares of
overall entertainment expenditures for



Table 2. Percent reporting expenditures for selected items, Consumer Expenditure Survey, 1988-89, 1997-98, and 2001-02,
in percent—Continued

Item 1988-89 1997-98 2001-02
Gas and motor oil
WEIFAIE vttt ettt ettt ettt teeeneas 53.8 58.4 62.1 *
NON-WEITAIE ..ioeiiiiii et e e e snaeas 90.1 89.9 89.4
Maintenance and repairs
WEBITAIE ..ot e et e e et e e e e enee s 28.6 35.1 29.9
NON-WEIFAIE <...eoeee ettt et neenen 60.7 61.2 56.6 **
Vehicle insurance
WEIFAIE ittt ettt et ettt eteeeaeas 19.8 30.0 * 332 *
NON-WEIFATE ... 47.4 52.3 * 556 **
Public transportation
WEIFATE ... 33.4 32.3 250 **
Non-welfare 23.2 22.2 19.8 **
Intracity mass transit, taxis and limousines, and school buses?
Welfare ........ . - 4.4 2.9
Non-welfare - 13.9 122 %
Health care:
WEBITAIE ..ttt e e e e et e e s e e sneeeennaeesrneee e 38.1 38.6 39.8
Non-welfare 80.9 81.3 79.7 *
Health insurance
WEIFATE ...ttt et et e et aaeeneas 14.9 20.1 * 24.6 *
NON-WEIFAIE .....eiiiiiiiicie et 57.0 63.8 * 63.0 *
Medical services
WEBITATE ..ottt e e et e et e e e e e s 19.5 17.8 15.4
NON-WEIFAIE ....eoeeeeveeee ettt nennen 54.7 48.7 * 455 **
Prescription drugs
AT LY | = U= TS UT PSRRI 25.5 21.1 24.2
NON-WEIFATE ...t 52.9 46.4 * 493 **
Entertainment:
WEIFAIE ..ottt ae e ebeeae e 70.2 82.1 * 835 *
Non-welfare 86.7 90.0 * 89.6 *
Fees and admissions
AT LY | = U= TS UT PSRRI 28.2 27.3 32.2
NON-WEIFAIE ...t 57.9 56.9 51.0 **
TVs, radios, and sound equipment
WEIFAIE ..ottt 49.8 67.8 * 723 *
Non-welfare 70.0 81.6 * 81.8 *
Personal care products and services
AT LY | = U= T USSP 47.2 49.4 48.4
Non-welfare .. 79.3 753 * 74.4 *
Reading
WEIFATE ..eoeoeeeeeee et 48.8 41.6 * 331 *7
NON-WEIFAIE ...ttt ettt 76.5 65.1 * 54
Education
WEIFAIE ..ttt ettt e et te e ae e eteeebeataaas 12.6 17.7 * 14.8
NON-WEIFATE ... 16.7 18.3 169 *
Tobacco
WEIFATE ..e.eoeecee et 55.5 44.9 * 373 *7
NON-WEIFAE ..ottt enaeneenens 37.9 28.8 * 243 **
Miscellaneous
WEIFAIE ..ttt ettt e te et e te e te e eae e ebeateaas 20.7 25.3 313 *
NON-WEIFAIE .....cuviiivieii e 48.9 46.4 * 47.3
Personal insurance and pensions:
Welfare ......... . 54.1 53.0 64.6 **
Non-welfare 80.7 765 * 771 *
Life and other personal insurance
WEIFATE ..ttt e ettt eaaas 221 16.6 141 *
NON-WEIFATE ...t 455 41.6 395 **
Retirement, pensions, and Social Security
WEIFATE ... 41.1 47.4 59.3 * 7
Non-welfare ... 70.6 64.7 * 66.4 *
* |Indicates statistical difference from 1988-89 at the 0.05 significance level
significance level 1 Data on intracity mass transit, taxis and limousines, and
+ Indicates statistical difference from 1997-98 at the 0.05 school buses are only available for 1997-98 and 2001-02.
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Table 3. Shares of total expenditures spent on selected items, Consumer Expenditure Survey, 1988-89, 1997-98, and
2001-02, in percent

Item 1988-89 1997-98 2001-02
Food total:
WEIFATE ..ottt ebe e 27.4 234 * 221 *
NON-WEIFAIE ... 16.3 15.0 * 14.1%7
Food at home
WEITATE ...ttt et et eneas 24.7 20.9 * 19.3 *
NON-WEIFAIE ..ot 11.7 10.9 * 103**
Food away
ATV = L - U= S 2.7 2.5 2.9
Non-welfare 4.6 4.2 3.8**
Alcoholic beverages
WEIFATE ..ttt ettt et et et ae e ete e ebe et .9 5* 5*
Non-welfare ... 1.0 9* 9*
Housing:
ATAV7= L - U= USSR 36.7 38.5 48.8
NON-WEIFAIE ....eeeiiiie ettt 31.4 328 * 33.0*
Shelter
WEBIFAIE ... et e e 21.9 23.8 22.3
NON-WEIFAIE ...iciiiiiiiecie e 18.6 19.9 * 20.7 *
Owned dwellings:
WEIFATE ...ttt sreeaae e 2.7 3.9 52*
NON-WEIFAIE ....ooooeeeeeceeeen e 10.9 126 * 136*7
Mortgage interest
WEIFATE ..ottt et eneas 1.6 2.2 3.0*
NON-WEIFAIE ..ot 6.7 7.3% 78%*
Property tax
WEIFATE ..o een 6 7 1.3**
Non-welfare 2.2 3.1* 3.3**
Maintenance, repairs, insurance, and other expenses
WEIFAIE .ot .6 9 9
Non-welfare .... 2.1 23* 25%*
Rented dwellings
LAV =L U= USSR 18.8 19.6 16.8
NON-WEIFAIE ... e 5.8 5.9 5.7
Other lodging
WEIFAIE ..ot e e a e 4 3 2
NON-WEIFAIE ...ocviiiie it 1.9 1.4* 1.4*
Utilities, fuels, and public services:
A= L - U= TR 10.4 10.9 10.5
NON-WEIFAIE ..ottt ettt 7.1 7.4%* 7.3
Natural gas
Welfare ........... 2.0 15* 1.8
Non-welfare 9 9 10"
Electricity
LAV =L U= USSR 4.0 4.2 4.0
NON-WEIFAIE ..o 2.9 2.8 2.7+
All other fuels
WEIFAIE .. e a e e 3 2 2
NON-WEIFAIE ...oceiieiiciece e 4 3* 3*
Telephone
WEIFATE ...ttt sraeaaee s 3.3 41%* 3.7
Non-welfare ... 2.2 25* 25*
Water and public services
WEIFAIE .. e a e e .8 9 9
NON-WEIFAIE ...oceiieiiciece e 7 9* 9*
Household operations:
KAV = L U= SRR SRSTSRN 1.2 1.2 1.5
NON-WEIFAIE ..o 1.7 1.7 19**
Domestic services
WEIFAIE .. e a e e 9 1.0 1.2
NON-WEITAIE ..iieeiiiiii et 1.4 1.4 1.4
Babysitting and daycare services
Welfare ........... 2 2 3
Non-welfare 2 2 2
Other household expenditures
WEIFAIE ... 3 2 47
NON-WEIFAIE ...t 3 3 5xt
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Table 3. Shares of total expenditures spent on selected items, Consumer Expenditure Survey, 1988-89, 1997-98, and

2001-02, in percent—Continued

Item 1988-89 1997-98 2001-02
Household furnishings and equipment:
A TAT LY | = U= T USRI 3.1 2.7 25
NON-WEIFAIE ....ceviiiieiecie ettt 4.0 3.8* 3.2
Household textiles
Welfare ............. .3 2 2
Non-welfare 4 2% 2%*
Furniture
ATAT LY | - U= S RSP PUSRPPRIN 1.1 1.0 .9
NON-WEIFAIE ...t 1.3 1.2* 1.0**
Floor coverings
WEITAIE ..ot e e e et e e et e e nnbeeeneeennes n.a. 1 n.a.
NON-WEIFAIE ...ttt r et enenaeen 2 2% 1**
Major appliances
WEIFATE ..ttt et te s 7 4% 4%
Non-welfare 6 5* 5**
Small appliances
WEIFATE ..ottt 2 2 a*
NON-WEIFAIE ...ttt s et en s 2 2% 1**
Miscellaneous household equipment
ATAT LY | - U= T OO PUSRPPRIN 7 .8 .8
NON-WEIFAIE ...t 1.3 1.5* 127
Apparel and services:
WEIFAIE .ottt 6.9 5.5 5.2*
NON-WEIFATE ...t e e en e 5.2 4.2% 36*7
Men’s and boys’ apparel:
WEITAIE .ottt ettt 1.3 1.0 1.0*
Non-welfare 1.3 1.1* 1.0**
Men, 16 and over
A TAT LY | - U= SO PUSORPPRIN 5 3 4
NON-WEIFAE ...t 11 9 * T**
Boys, 2 to 15
WEITAIE ..ottt e et e e et e e nnteeenaeeenes .9 7 .6*
NON-WEIFAIE ...ttt ettt ettt ettt ettt ettt ettt eeen 2 2 2%
Women’s and girls’ apparel:
ATAT LY | - U= S U PUSPRPPRIN 2.4 1.9 1.8
NON-WEIFAE ...t 21 1.6 * 1.4**
Women, 16 and over
ALY = U= T U PP PSRRI 1.5 1.1 1.1
Non-welfare 1.8 1.3* 1.2**
Girls, 2 to 15
WEITATE ittt e et e et eenaeennes .9 .8 7
NON-WEIFAIE ...ttt ettt 3 3 3*7
Children under 2
ATAT LY | - U= S RSP PUSRPPRIN 1.1 .9 1.0
NON-WEIFAIE ...t 2 2 2%*
Footwear
WEIFAIE ...ttt .8 7 6*
NON-WEIFAIE ...ttt ettt 5 5* 3*7
Other apparel products and services
WEIFAIE ...ttt ettt 1.3 11 8%
NON-WEIFAIE ...t 1.1 8* T**
Transportation:
WEIFAIE .ottt 13.3 16.0 18.1 *
NON-WEITAIE ..ot 20.5 20.0 20.4
Cars and trucks, new (net outlay)
WEIFATE ...ttt ettt et ettt re e veenas A4 11 2.1*
NON-WEIFATE ... 5.3 4.1%* 45*7
Cars and trucks, used (net outlay)
WEBITAIE ...ttt et e et e e e e nnneas 4.5 5.9 6.8
NON-WEIFATE ...ttt ee e en e enae 4.0 46* 49*7
Other vehicles
ALY LY | = U= T USSP EP .3 n.a. n.a.
NON-WEIFAIE ....ceviiiiieieeie ettt A a* 2%
Vehicle finance charges
WEIFAIE .ottt ettt A4 .6 TF
NON-WEIFATE ...ttt en e enae 1.2 9* 1.0**
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Table 3. Shares of total expenditures spent on selected items, Consumer Expenditure Survey, 1988-89, 1997-98, and
2001-02, in percent—Continued

Item 1988-89 1997-98 2001-02
Gas and motor oil
WEBIFATE ... e e e 3.4 3.2 3.4
NON-WEIFAIE ....ooviiiiiici et 3.9 3.3* 3.4%*
Maintenance and repairs
A= L - U= SRS 1.5 1.5 1.8
NON-WEITATE ..ot ee e e ee s eneeeees 2.1 1.9* 1.7**
Vehicle insurance
1.3 1.7 1.8*
2.2 23* 23*
Public transportation:
WEIFATE ..ot 1.0 1.3 Tt
Non-welfare 1.1 1.3* 11*
Intracity mass transit, taxis and limousines, and school buses ........
WEIFATE ..ottt ee e ee e en e en e - 2 a1t
NON-WEIFAIE ...eeeeeeeeeeee e ees - .0 0r
Health care:
ATAVZ= L - U= USRS 2.3 2.7 2.7
Non-welfare 5.1 5.4 % 57*"
Health insurance
WWEITATE ...ttt et eaeas 7 1.1* 15*
NON-WEIFAIE ...eeeeeeeeeeee e ees 2.0 2.8* 3.0*7
Medical services
AV = L - U= SRS 1.0 1.0 5
NON-WEIFAIE ...oviiiiiiie ettt 2.2 1.7* 1.6*
Prescription drugs
WEBIFAIE ... et e e raaaae e 7 4 5
NON-WEIFAIE ...eee e ees 9 T* 97
Entertainment:
ATAVZ= L - U= USRS 3.9 4.1 4.4
NON-WEIFAIE ..o 5.2 5.3 5.1
Fees and admission
WEBIFAIE ... e et e e 4 4 5
NON-WEITAIE ...eiiiieeiie e e et e e e 1.5 1.5 1.5
TVs, radios, and sound equipment
AV = L - U= SRS 2.1 2.3 2.4
Non-welfare 1.7 1.8* 1.8 *
Personal care products and services
WEIFAIE ..ottt ee e ee s een e en s 9 9 6 *7
NON-WEITAE ...ttt eeennen 9 9 77
Reading
WEIFATE ..ottt ae e ebeene e 4 3* 2 *
NON-WEITATE ...ttt ee et ee e ee e e een s eee s s e eeennen 6 5* 4 x*
Education
WEIFAIE .. e e e 4 .6 .9
NON-WEIFAIE .. .eeciiiiie et 1.3 1.7* 1.7 *
Tobacco
LAV Z= L - U= USRS 2.6 2.1 2.0
NON-WEIFAIE ....oeciiiiii ettt 1.0 8* 8 *
Miscellaneous
WEIFAIE ... .8 1.3 1.1
NON-WEIFAIE .. .eeciiicii ettt 1.2 15* 15 *
Personal insurance and pensions:
WEIFAIE ..ooceoeeeeeeet e 3.3 3.8 46 **
NON-WEIFAIE ....eeciiiiie ettt 9.5 10.2 * 10.2 *
Life and other personal insurance
WEBIFAIE ... e e e .8 5 .6
Non-welfare 1.3 1.2 11 **
Retirement, pensions, and Social Security
WEIFATE ..ot 2.5 3.2 40 *
NON-WEIFAIE ..iiiiiiiiiiee et 8.2 9.0* 9.1 *
* Indicates statistical difference from 1988-89 at the 0.05 + Indicates statistical difference from 1997-98 at the 0.05
significance level significance level

n.a. Not applicable.
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Table 4. Mean expenditures for selected items (adjusted to 2002 dollars), Consumer Expenditure Survey, 1988-89,

1997-98, and 2001-02

Item

Food total:

WEIFAIE .o
NON-WEIFAIE ...eeeeiiie et s

Food at home

WEIFAIE ..
NON-WEIAIE ..oiveiiiie e

Food away

JEV = L - U= RSP URRRR:
NON-WEIAre ...

Alcoholic beverages

WEIFAIE .o
NON-WEIFAIE ...eeeciie et

Rented dwellings*

LAV = - U= SRR
NON-WEIFAIE ...eee i e

Reading

WEIFAIE .o
NON-WEIFAIE ...eeeciie et

Tobacco

LAV = - U= USRS
NON-WEIFAIE ..oeeeceeie e

1988-89 1997-98 2001-02
..... $4,553 $ 4,443 $ 4,465
..... 5,995 5,440 * 5,284 **
..... 4,118 3,852 3,875
..... 4,318 3,826 * 3,849 *
..... 441 485 581
..... 1,661 1,526 * 1,428 * *
..... 157 89 * 98 *
..... 394 316 * 331 *
..... 3,297 3,965 * 3,434
..... 2,240 2,273 2,162 *
..... 239 178 * 143 **
..... 76 52 * 47 *
..... 871 640 * 426 % *+
..... 724 465 * 323+

1 Mean expenditures for rent are based on all CUs (home-
owners and renters).

* Indicates statistical difference from 1988-89 at the 0.05 sig-
nificance level
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+ Indicates statistical difference from 1997-98 at the 0.05
significance level



