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Preface

ticles pertaining to the U.S. Bureau of Labor Statistics

(BLS) Consumer Expenditure Survey (CE). The most
recent report, Consumer Expenditure Survey Anthology,
2005, was published in April 2005. As in the previous an-
thologies, articles discussing ongoing research and meth-
odological issues pertaining to the CE and analytical articles
using this survey’s data are included in this report. For the
first time, articles discussing processing methods and im-
provements are also included here.

This report was prepared in the Office of Prices and Liv-
ing 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. Ar-
ticles on research and methodology were contributed by
Lucilla Tan and Nhien To of the Branch of Research and
Program Development; Sylvia Johnson-Herring, Susan King,
and Sharon Krieger of the Division of Price Statistical
Methods; and Nathan McDermott formerly of the Branch of
Production and Control. Articles on processing improve-
ments were contributed by Steven Bass, Brendan
Livingston, and Nathan McDermott, all formerly of the
Branch of Production and Control. Analytical articles
were contributed by Brett Creech, Meaghan Duetsch,
Geoffrey Paulin, and Mark Vendemia of the Branch of
Information and Analysis.

This is the third in a series of reports presenting ar-

il

This report was edited by Brian Baker, Edith Baker, and
Monica Gabor of the Office of Publications and Special
Studies; and Margaret Jones, of the same office provided
layout services.

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 standard 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 demographic vari-
ables are available at the BLS Internet site http://www.bls.gov/
cex. This site also provides other survey information, includ-
ing answers to frequently asked questions, a glossary of terms,
order forms for survey products, articles from the Monthly
Labor Review, and other research articles.

The material that follows is divided into three sections: Sec-
tion 1 includes articles on survey research and methodology,
section 2 includes articles on processing issues and improve-
ments, and section 3 presents analysis of topics of interest
based on CE data. Anappendix includes a general description
of the survey 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. For further informa-
tion, call (202) 691-6900.
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Nhien To and Lucilla Tan

Nhien To and Lucilla Tan are economists in
the Branch of Research and Program Devel-
opment, Division of Consumer Expenditure
Surveys, U.S. Bureau of Labor Statistics.

Evaluation of the 2005
Redesigned Consumer
Expenditure Survey

Diary

diary is one of two data col-
lection instruments for the
Consumer Expenditure Survey
(CE). Diary keepers are asked to
record their consumer unit’s expenses
in a weekly diary, for 2 consecutive
weeks. Since the Diary Survey requires
extended participation by diary keep-
ers, survey managers recognized that
simplifying the diary keeper’s record-
ing task was critical to improving sur-
vey participation rates, which had de-
clined from about 80 percent in 1998 to
about 69 percent in 2004. However,
data quality could not be compromised
in the process of simplifying the re-
cording task. Both these consider-
ations, therefore, were taken into ac-
count in the recent efforts to redesign
the CE diary to be more user friendly.
After several years of research and
testing, a new CE diary, the Redesigned
Diary, was introduced as the new in-
strument for data collection beginning
in January 2005. This article highlights
findings from an evaluation of the Re-
designed Diary against the old diary.
The Redesigned Diary performed bet-
ter than the old diary on most, but not
all, quality measures used to compare
the two diaries.

Background

Beginning in 2000, the CE embarked on
aresearch program to redesign the di-
ary. Three prototypes were developed,
cognitively tested, and refined using

feedback from survey diary keepers,
field interviewers, and program staff.'!
Based on this feedback, a fourth diary
design was developed, the Redesigned
Diary, which CE management selected
for field testing in 2002. The field test
indicated no difference in response
rates between the Redesigned Diary
and the Production Diary (the data
collection instrument in use), howev-
er, the Redesigned Diary performed
better in collecting item attributes, item
details, higher expenditure means, and
more detailed item descriptions in 3 of
the 4 major expenditure categories.?
The Redesigned Diary that was field
tested was further modified by the ad-
dition of cues at the top of the record-
ing pages.’ In January 2005, the Re-
designed Diary became the new data
collection instrument for the CE Diary
Survey.

The Redesigned Diary. The Rede-
signed Diary was designed to be more
user friendly to encourage diary keeper

! Stinson, L., et. al., Creating a “User-
Friendly” Expenditure Diary, Consumer
Expenditure Survey Anthology, U.S. Bureau of
Labor Statistics Report 967, pp 3-17, April 2003.

2 Figueroa, E., et. al., Is a User-Friendly
Diary More Effective? Findings from a Field
Test, Consumer Expenditure Survey Anthology,
U.S. Bureau of Labor Statistics Report 981,
pp 2-8, April 2005.

3 Cues are examples of goods and/or
services in each major expenditure category.
To, N., et. al., The Efficacy of Cues in an
Expenditure Diary, Consumer Expenditure
Survey Anthology, U.S. Bureau of Labor
Statistics Report 981, pp 9-17, April 2005.
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participation and elicit better reporting
of purchased items. The following is a
summary of the new features of the
Redesigned Diary:

1. Redesign of form layout. The
Redesigned Diary has a simpler
organization. It is smaller in size
than the former diary (the diary
used for data collection from
1993 through 2004) and is now
in portrait, rather than landscape,
format. Each diary day consists
of four pages, with one page for
each major expenditure category:

* Food and Drinks Away from
Home (MLS)

* Food and Drinks for Home Con-
sumption (FDB)

* Clothing, Shoes, Jewelry, and
Accessories (CLO)

¢ All Other Products, Services,
and Expenses (OTH)

If diary keepers have more than one
page of entries for a major expenditure
category, additional pages are avail-
able at the end of the diary.

2. Elimination of most sub-catego-
ry entries within major expendi-
ture categories. In FDB, CLO,
and OTH, all subcategories were
eliminated in the Redesigned
Diary. In MLS, subcategories of
vendor type were eliminated,
but replaced with vendor-type
checkboxes. Differences in ex-
penditure categorization be-
tween the Redesigned Diary and
the former diary are summarized
in table 1.

3. Addition of more checkboxes
to solicit detail about items pur-
chased. Checkboxes were added
to the MLS recording page for
the attributes of meal type, ven-
dor type, and alcohol type. On
the CLO recording page, check-
boxes for gender and age were
added to the CLO recording

page. (Formerly, the diary keep-
er recorded the gender-age item
attribute by selecting a value
from a list of coded values for
gender and age.)

4. Clarification of instructions to di-
ary keepers. Instructions, rules,
and definitions were clarified; a
greater variety of examples was
added with important recording
instructions highlighted. Addi-
tionally, Frequently Asked Ques-
tions (FAQs) were introduced.
The FAQs and examples are print-
ed on flaps of the diary cover for
easy access. These flaps can also
serve as bookmarks, to help diary
keepers mark their place.

5. Visual enhancement of the diary
form. Photographs and addition-
al color are used in the Redesigned
Diary, to give the diary a con-
temporary and less-intimidating
look.

Evaluation of the 2005
Redesigned Diary

Data collected in January through De-
cember of 2005 in the Redesigned Dia-
ry were compared with data collected
over the same months of 2004 in the
former diary. Evaluation was based on
approximately 14,000 completed diaries
for each type of diary. Ideally, compar-
ison would be based on data collected
from the Redesigned Diary and the
former diary fielded over the same time
period so data collection conditions—
such as economic climate and consum-
er confidence—would be the same for
both instruments; and, therefore, any
differences found could be more direct-
ly attributed to changes in the format.
However, the former diary was retired
when the Redesigned Diary was re-
leased for data collection.

Since the evaluation was based on
comparing data from two time periods,
time-sensitive measures, such as ex-
penditures and the relative shares of
each major expenditure category of
total expenditures, are not reported
here, since such data could be biased
by changes in economic conditions

4 Consumer Expenditure Survey Anthology, 2008

across the years. For that reason, the
focus in the evaluation is on measures
which reflect how entries are record-
ed, since these measures can be pri-
marily associated with form design.

Measures. Form designers hoped that
the smaller, more attractive question-
naire with its simplified layout would
encourage more diary keepers to par-
ticipate in the survey. It was decided
that the Redesigned Diary would be
an improvement over the former diary,
if the Redesigned Diary improved re-
sponse rates and collected higher qual-
ity data (that is, more complete and
detailed recording of purchased items).*
Variances for statistical tests to mea-
sure significant differences between
estimates from the Redesigned Diary
and the former diary were computed
using the method of random groups.
(See appendix A.)

A. Participation Rates
Completion response rates and attri-
tion rates are two measures of partici-
pation. Completion response rate mea-
sures the proportion of all diaries suc-
cessfully placed with eligible house-
holds and completed.” Completed cas-
es are cases where the household com-
pleted the weekly diary or where the
household was temporarily absent for
the week.®

4 An underlying assumption of the Consumer
Expenditure Surveys is that surveys are subject
to significant recall error [Silberstein, A.,
Recall Effects in the U.S. Consumer Ex-
penditure Survey, Journal of Official Statistics
5 (2) 1989, pp. 125-142.]. Therefore, a result
at higher levels of reporting is “better” and
closer to the true value.

5 Eligible housing units are those in the
designated sample, less housing vacancies,
housing units under construction, housing
units with temporary residents, destroyed or
abandoned housing, and units converted to
nonresidential use

¢ The U.S. Bureau of Labor Statistics
counts cases that will be temporarily absent
for the entire data collection period as
completed cases for the Diary survey. The
parallel Consumer Expenditure Quarterly
Interview Survey (a second household
expenditure survey conducted by the CE to
obtain large and infrequent expenditure items)
collects data for diary keepers who are away
from home on trips. Since Diary and
Interview data are later merged, this practice
avoids double-counting the same set of
expenditures.



Attrition rate measures the proportion
of eligible diaries successfully placed
and completed in the first week, but
not in the second week. (That is, diary
keepers dropped out of the survey af-
ter the first week.)

B. Data Quality Measures

Data quality is measured by the extent
to which purchased items are reported
with the required amount of detail, and
can be used, as reported, without fur-
ther editing. Editing refers to the vari-
ous processes of cleaning originally
recorded diary data that were misclas-
sified, recorded with inadequate detail,
or the requested item attributes failed
to be reported.

1. Entry misclassification rate.
Entry or item misclassification
occurs when the diary keeper
records an entry in the wrong
major expenditure category of
the diary. For example, the diary
keeper recorded “disposable di-
apers” in the All Other Products,
Services, and Expenses (OTH)
section; and the correct major
expenditure category for the en-
try is Clothing, Shoes, Jewelry,
and Accessories (CLO). The
entry disposable diapers has
been misclassified in OTH, and
will be moved to CLO during data
processing. If the diary layout
has been effectively simplified
and the recording instructions
improved, we should expect a
lower item misclassification rate
in the Redesigned Diary.

2. Allocation rate. 1f the descrip-
tion of an item is recorded with
inadequate detail, the item’s
reported expenditure will be
allocated among related items.’
The allocation rate of entries in
a major expenditure category
was measured as the proportion

7 An example of a description with
inadequate detail is “groceries.” Instead, the
diary keeper should have recorded the items
purchased that make up groceries.

of the number of entries need-
ing allocation to the total num-
ber of entries in the major expen-
diture category. The recording
task in the Redesigned Diary was
simplified by eliminating expen-
diture subcategories that served
as cues for the universe of prod-
ucts to be reported on the record-
ing page, as well as lessening the
level of detail to report. Addi-
tionally, with the Redesigned
Diary, diary keepers write in en-
tries on a more free-form page.
The elimination of subcatego-
ries in the Redesigned Diary was
expected to have the following
effects:

Increase the allocation rate in
FDB in the Redesigned Diary.
FDB was the major expenditure
category with the highest num-
ber of subcategories (15), and
the eliminated FDB subcatego-
ries were not replaced with
checkboxes. Furthermore, the
subcategories in FDB were also
cues to the level of reporting
detail requested from the diary
keeper. (For example, beef, pork,
poultry, other meats were four
subcategories in FDB that tell
the diary keeper it is not suffi-
cient to record an entry as
“meat.”) (See appendix B.)

Decrease the allocation rate in
MLS with the replacement of
vendor type subcategories with
checkboxes and the addition of
new cues (checkboxes) for meal

type.

The loss of subcategories in
CLO and OTH was expected to
have a less-severe impact on re-
porting detail in CLO and OTH
than in FDB. This is because—
like MLS—the subcategories in
CLO and OTH served as cues to
the universe of products rele-
vant for reporting, and not as
cues to the level of reporting
detail, as in FDB.

3. Item attribute imputation rate.
Imputation in the CE Diary is
performed only on item at-
tributes, not on expenditures.
Item attributes collected by the
CE Diary are:

* type of meal purchased, in MLS

¢ type of vendor from whom meal
was purchased, in MLS

¢ type of alcohol purchased with
meal (if any), in MLS

¢ type of item packaging, in FDB

¢ gender-age for whom item was
purchased, in CLO

The imputation rate for each at-
tribute is measured by the proportion
of entries in each major category that
are missing the attribute that should
have been reported.® Item attributes
collected in the diary are described
below:

* Meal attribute in MLS. In the
former diary, classification of the
type of meal purchased (break-
fast, lunch, dinner, or snack/
other) was dependent on the di-
ary keeper’s written description.
Ifthe diary keeper failed to spec-
ify the meal type in the entry, that
detail was lost. In the Redesigned
Diary, checkboxes for each meal
type are provided as a cue to the
diary keeper that we want that
detail. (The imputation rate for
meal type was expected to be low-
er in the Redesigned Diary.)

* Vendor attribute in MLS. Diary
keepers are asked to specify the
type of vendor from whom a meal
was purchased. To simplify the
diary keeper’s recording task in
the Redesigned Diary, the ven-
dor type subcategories of the
former diary were eliminated and
replaced with four vendor type
checkboxes. (See appendix C).

8 The missing value is indicated by an
‘invalid blank’ flag.
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In the former diary, if the diary
keeper made an entry in the MLS
section of the diary, the entry
would have had to be written in
one of the vendor subcategories,
so the vendor type was always
reported. In the Redesigned Di-
ary, a diary keeper can make an
MLS entry and omit marking off
a vendor type checkbox, so the
vendor attribute can be missing.
Thus, the reporting of vendor
attribute is not directly compa-
rable between the former diary
and the Redesigned Diary.

* Alcohol attribute in MLS. In the
former diary, there was a Yes/No
screener alcohol purchase ques-
tion for whether alcohol was pur-
chased with the meal, but there
was no question asked for the
type of alcohol purchased. (See
technical note C.) In the Rede-
signed Diary, the screener alco-
hol purchase question has been
eliminated; instead, diary keep-
ers are asked to indicate the type
of alcohol purchased with the
meal, by marking one or more of
the three types of alcohol (wine,
beer, or other) checkboxes.
Thus, reporting of the alcohol
attribute is not directly compa-
rable between the former diary
and the Redesigned Diary.

* Package type attribute in FDB.
Checkboxes indicating an item’s
package type (fresh, frozen,
bottled/canned; other) in the
Food and Drinks for Home Con-
sumption section are identical in
the Redesigned Diary and the
former diary. Thus, we did not
expect much difference in the
imputation rate of an item’s pack-
age type in the FDB expenditure
category.

* Gender-age attribute in CLO.
On the Clothing, Shoes, Jewelry,
and Accessories recording page,
the diary keeper is asked to indi-
cate the gender and age group
of the person for whom the item

was purchased. In the former
diary, diary keepers were asked
to assign a code to each reported
item by selecting from a list of
five gender-age combinations
(Male 16 or over, Female 16 or
over, Male 2 through 15, Female
2 through 15, Under 2 years).
In the Redesigned Diary, the list
of gender-age combinations was
replaced by two sets of check-
boxes, one checkbox to indicate
gender, and another checkbox to
indicate age (Under 2, 215, 16
& Over). (See technical note D.)
Age and gender attributes are
then combined during data pro-
cessing to form the five gender-
age categories from the former
diary. We expected the use of
the checkboxes in the Rede-
signed Diary to improve the re-
cording of gender-age attri-
butes, as checkboxes simplify
the recording task.

In summary, only the imputation
rates for the attributes of meal type,
package type, and gender age are com-
parable between the Redesigned Dia-
ry and the former diary.

4. Number of entries recorded. 1f
the Redesigned Diary were more
effective in soliciting participa-
tion and reporting, we anticipat-
ed more entries in the Rede-
signed Diary (other factors be-
ing equal). However, since we
are comparing data from the Re-
designed Diary and the former
diary using two time periods, we
must be cautious in attributing
differences in the number of re-
corded entries solely to differ-
ences in diary format.

Findings

Participation rates. The diary com-
pletion response rate was statistically
significantly higher in the Redesigned
Diary (71.0 percent vs. 68.9 percent).
The proportion of eligible diary keep-
ers who completed diaries for both
weeks was also higher in the Rede-
signed Diary (66.6 percent vs. 64.5 per-
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cent). However, the refusal rate was
not significantly different between the
Redesigned Diary and the former dia-
ry (12.2 percent vs. 11.7 percent). (See
table 2.)

Entry misclassification rate. Overall,
the proportion of misclassified entries
was higher for the Redesigned Diary
(2.1 percent vs. 1.5 percent). By major
expenditure category, the Redesigned
Diary contained higher rates of mis-
classified entries in CLO (8.0 percent
vs. 4.8 percent) and OTH (3.5 percent
vs. 1.5 percent), but a lower misclassi-
fication rate in MLS (0.4 percent vs.
0.7 percent).

Allocation rate. Overall, the alloca-
tion rate in the Redesigned Diary was
significantly lower (8.5 percent vs. 11.7
percent). However, the allocation rate
was significantly higher in FDB (9.9
percent vs. 7.8 percent), and signifi-
cantly lower in MLS (5.9 percent vs.
34.8 percent) and OTH (7.7 percent vs.
8.3 percent), as anticipated. The much
lower allocation rate in MLS probably
reflects the effectiveness of the addi-
tional checkboxes in the Redesigned
Diary. The higher allocation rate in
FDB in the Redesigned Diary proba-
bly reflects the loss of detailed cueing
through subcategories that was elimi-
nated in the Redesigned Diary.

Item attribute imputation rate. Among
the three attributes where imputation
rates could be compared, the imputa-
tion rates for meal type (4.7 percent
vs. 33.1 percent) and age-gender (16.1
percent vs. 23.7 percent) were signifi-
cantly lower in the Redesigned Diary.
This is probably due to the effective-
ness of the additional checkboxes in-
troduced in the Redesigned Diary. The
imputation rate for package type was
significantly higher in the Redesigned
Diary (6.6 percent vs. 5.7 percent).
Since both diaries had identical pack-
age-type checkboxes, it is not possi-
ble to attribute the increase in imputa-
tion rate to changes in form design.
One possible explanation may simply
be that the comparison is between data
collected in 2 different years.



Number of entries. Overall, there was
no significant difference in the num-
ber of entries. The Redesigned Diary
had a significantly higher number of
entries in MLS, CLO and OTH, but a
significantly lower number of entries
in FDB. As with the worsening in the
allocation rate of entries in FDB, the
lower number of entries in FDB proba-
bly reflects the loss of detailed cueing
through the elimination of subcatego-
ries in the Redesigned Diary.

Conclusion

In summary, the Redesigned Diary ap-
pears effective in most areas. In solic-
iting respondent participation, the Re-
designed Diary had higher completion
rate, but was similar to the Former Dia-
ry in refusal and attrition rates. The
Redesigned Diary also performed bet-
ter in two of the three comparable im-
putation rates for missing attributes.
However, results were mixed for com-
parisons of entry misclassifications,
allocation rates, and entry misclassi-
fications.

The improvement in completion
rate should be qualified, as there was
a targeted effort to encourage field in-
terviewers to obtain better response
rates for the CE Diary, in 2005. The
completion rate, therefore, will be mon-
itored to see if the improved rate for
the Redesigned Diary will be sustained
in the future. That no improvements
were seen in the Redesigned Diary’s
refusal and attrition rates is probably
a reflection of the unchanged nature of
the underlying task of reporting all of a
household’s expenses for 2 weeks—
even with a more user-friendly redesign.

The addition of checkboxes to elic-
it item attribute detail appears effec-
tive, as two of the three comparable
imputation rates for missing attributes
were significantly lower in the Rede-
signed Diary.

The diary form simplification and
data quality tradeoff was most evident
in FDB in the Redesigned Diary. The
elimination of subcategories that served
as cues to the product universe and for
the level of reporting detail expected in

the Redesigned Diary probably largely
accounts for the higher allocation rate
and lower number of entries.

Possible future research: The data
suggest that many respondents may
not understand how to record alcohol
only purchases in MLS. While the
present layout provides the necessary
prompts, it does so at a high burden
on processing, as well as with the ap-
parent potential for respondent con-
fusion. To handle this situation, op-
tions for consideration are the use of
an alcohol-only checkbox as an addi-
tional meal-type checkbox on the MLS
recording page, or the addition of a
separate instruction.

The reporting of gifts in CLO and
OTH, and the purchase of alcohol with
meals, fell in the Redesigned Diary;
and these types of reporting coincide
with the replacement of the Yes/No
checkboxes with a Yes only checkbox
in the Redesigned Diary. We may want
to further investigate the effect of this
aspect of form design. ]

Consumer Expenditure Survey Anthology, 2008 7



Table 1. Comparision of main expenditure categories and subcategories

Former diary

Redesigned diary

Part 1. Food Away From Home (MLS)
Fast Food, Take-out, Delivery, Concession Stands,
Buffet and Cafeteria
Full-Service Meals, Snacks, Drinks
Vending Machines and Mobile Vendors
Employer and School Cafeteria
Board or Meal Plan Food
Catered Affairs

Part 2. Food for Home Consumption (FDB)
Flour, Cereal, and Other Grain Products
Bakery Products
Beef
Pork
Poultry
Other Meats
Fish and Seafood
Fats, Oils and Dressings
Eggs and Diary Products
Fruits and Fruit Juices
Sugar, Sugar Substitutes and Sweets
Vegetables and Vegetable Juices
Other Food ltems
Non-Alcoholic Beverages

Alcoholic Beverages
Part 3. Food and Beverages Purchased as Gifts (FDB)

Part 4. Clothing, Shoes and Jewelry (CLO)
Casual, Sportswear, Formal
Undergarments and Sleepclothes
Outdoor, Work, School, Costumes
Shoes
Sports — Team Clothes and Sport Shoes
Jewelry, Accessories, and Sewing Items
Clothing Services

Part 5. All Other Purchases and Expenses (OTH)
Tobacco and Smoking Supplies
Gasoline, Oil, and Additives
Medicines, Medical Supplies and Services
Personal Care Products and Services
Housekeeping Supplies and Services
Housewares and Small Household Appliances
Home Furnishings, Decorative Items, Linens,

and Major Appliances

Home Maintenance, Hardware, Lawn Supplies and Services
Housing Expenses
Entertainment/Amusements and Sports/Recreation
Transportation Expenses
School Expenses
All Other Expenses

Part 1. Food and Drinks Away from Home (MLS)

Vendor type subcategories changed to checkboxes
Meal type checkboxes added

Part 2. Food and Drinks for Home Consumption (FDB)

Gift purchases subcategory changed to a checkbox
All other subcategories eliminated

Food and Beverages Purchased as Gifts (FDB)
Eliminated as a category

Part 3. Clothing, Shoes, Jewelry, and Accessories (CLO)
All subcategories eliminated

Part 4. All Other Products, Services, and Expenses (OTH)
All subcategories eiliminated

8 Consumer Expenditure Survey Anthology, 2008



Table 2. Comparison of data from the 2004 former diary and the 2005 Redesigned Diary

Former diary

Redesigned diary

A. Participation

Eligible CUs
Response rate
Percent completed diaries *
Percent eligible CUs who did not participate because:
- Refused
- Not home
- Other
Participation across both weeks:
Percent completed diaries in both weeks *
Percent completed diary in Week 1 but not in Week 2

B. Data quality - Recording of entries

Entry misclassification rate (percent)

Overall *

Clothing, Shoes, Jewelry, and Accessories (CLO) *
Food and Drinks for Home Consumption (FDB) *
Food and Drinks away from Home (MLS) *

All Other Products, Services, and Expenses (OTH)*

Allocation rate - proportion of entries recorded with insufficient detail (percent)
Overall *

Clothing, Shoes, Jewelry, and Accessories (CLO)

Food and Drinks for Home Consumption (FDB) *

Food and Drinks away from Home (MLS) *

All Other Products, Services, and Expenses (OTH) *

Missing attributes - proportion of entries requiring imputation (percent)
Type of packaging *

Type of vendor

Type of meal *

Type of alcohol

Age-gender *

Number of entries

Overall

Clothing, Shoes, Jewelry, and Accessories *
Food and Drinks for Home Consumption *
Food and Drinks away from home *

All Other Products, Services, and Expenses *

21,369

68.9

1.7
3.3
3.9

64.5
2.5

1.5
4.8
1.4
0.7
1.5

1.7
8.8
7.8

34.8
8.3

5.7
na’
33.1

23.7

500,672
17,270
261,961
69,551
151,890

21,309

71.0

12.2
2.5
4.8

66.6
2.6

2.1

1.4
0.4
3.5

8.5
9.4
9.9
5.9
7.7

6.6
4.9
4.7
1.4
16.1

498,458
20,333
243,570
81,168
153,387

*

comparable.

In the former diary, there was no imputation of the alcohol type attribute, because there was not an explicit prompt for alcohol type.
Instead, there was an alcohol purchase screener question (Yes/No checkbox). In 2004, there were 6.5 percent invalid blanks for the

alcohol-purchase screener question.

Consumer Expenditure Survey Anthology, 2008 9

Indicates statistically significant difference (p<0.05) was found between the two diaries.
In the former diary, there was no imputation of the vendor attribute, because the diary keeper could only record an entry on the MLS
page by writing it in one of the vendor subcategories. In the Redesigned Diary, a diary keeper can make an MLS entry and omit marking off
a vendor-type checkbox. Thus, the imputation rate of the vendor attribute between the former diary and the Redesigned Diary are not



Technical note A: Variance computation

e Consumer Expenditure (CE)
I Survey has a complex sample
design, and the Balanced Re-
peated Replication (BRR) method of
variance estimation is used to calcu-
late variances. However, as the 2005
Redesigned Diary evaluation is based
on data gathered early in the data pro-
cessing cycle, replicate weights were
not yet available at the time the evalu-
ation was conducted. Instead, vari-
ances were computed using the ran-
dom groups method.” All CUs in the
former diary sample and the Rede-
signed Diary sample were randomly
assigned into one of 10 groups (called
replicates), with each replicate contain-
ing approximately 10 percent of the
universe. For each statistic of inter-
est, the statistic was computed sepa-
rately for each replicate, as well as for
the full sample.

Then, the variance for the statistic was
estimated by:

Y-
Var(x) = ri()(lTl)

where X = the full sample statistic
of interest, and fr: the statistic for the
r replicate.'”

The standard error is estimated by
SE(X)=+/Var(x)

9 See Sharon Lohr (1999), Chpt 9.2 in
Sampling: Design and Analysis, Sampling
Techniques 3rd Edition.

When the full sample statistic of in-
terest is a count, the following modification
is made: First, divide the full sample count by
10, then take the square difference of repli-
cate count and (full sample count/10).
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To determine if the statistic of interest
was significantly different between the
former diary ¢, ) and Redesigned Dia-
ry (x,,) samples, z-scores (Z) that allow
a statement of statistical significance
were calculated using the following
formula:

[xR —Xr

“ 7 ar (x,)+ var (5,)

where Var (x,) and Var (%, )are the
variance of the Redesigned Diary sam-
ple and former diary sample statistics,
respectively.

If the absolute value of the z-score
is greater than 2, the statistic of inter-
est is significantly different between
the former diary sample and the Rede-
signed Diary sample at 5 percent.



Technical note B: FDB layout

Former Diary

FORM CE-801 (11-1:991 Page 12
FIRST DAY - Continued
. b c d s b < ¢
Is this nem - - s this lbem =
PROCESSING Describe tem purchased Mark {X] ana ploicon e | PROCESSING T Mark (X) crie o cost
e L - sales tax . o sales
Fresh [Fromen| or | Osher Frush |Frozen| or | Other
P Part 2- Food for Home Consumption carced Dolls | Coms Part 2 - Food for Home Consumption - Cont. carnod Dotars | Conts

FLOUR, CEREAL and OTHER GRAIN PRODUCTS T PORK (Bacon, pork chops, ham, ssusage, pork roasts, !

{Plour, cakn mixss, careal, rice, commaal, spaghett, and | LA A DI |

other pasta, o] i s 1 |2 j3 |a 1

201 1 2 3 L] ] 1

1 1 2 3 4 [}

202 T |z (5 [+ 0 223 T

| N N O T

203 T 1z (3 |+ | 224 ]

I T |z |2 |+ T

208 T |z (3 |+ i =25 |

1 [

= — s : POULTRY (Whls cickan, turkey pars,other :
1 2 3 4

206 1 2 3 [ : 226 :
1 2 3 4

207 1 2 3 [ : 227 : = = - :

PRODUCTS (White bread, other broad i 228 '

cakes, cookies, pies, frozen walfles, ete) | 1 F 3 ] T

= 1 |2 |3 |e ] 229 '

1 T

'OTHER MEATS (Frarikiurters, fverwurst,

209 LA I D 3 Salammi lams Gams, organ meats, ole) ]
ER I T

210 ] F 3 3 [ : 230 :
1 2 3 4

21 LI X E R : 23 ]

P T |z [3 |+ ] 232 i [ A !

Redesigned Diary (2005)

SUN
eqggs oeal - ta beer apple juice chicken parts fish ;
whole milk ~ white bread  cola liquor tomato juice bacon whole chicken  shellfish
ExamEles; sugar cooking oil  ground coffee  oranges  carbonated water  letiuce baby food pet food
Please unfold the RIGHT FLAP to see Frequently Asked Questions
Is this item: Mark (X) If
What did you buy or pay for? Mark (X) one Total Cost purchased for
i someane n
(see examples above and on the flap) el m oiae without tax o yoex st

1 2 3 4 I

201 |
1 2 3 4 |

202 \
1 2 3 4 g

203 |
1 2 3 4 I

204 |
1 2 3 4 I

205 |
1 2 3 4 |

Consumer Expenditure Survey Anthology, 2008 11



Technical note C: MLS layout

Former Diary

1
1 None  2[J TR | PROCESSING USE s(Jeo «[Jvc
a b c d e
Were
alcoholic
beverages
included PRy
Lin PROCESSING List all meals, snacks, and beverages purchased Total cost | in total If"YES" -
{ne USE Include tax and tip | cost? How much?
number
Mark (X) one
’ Part 1 - Food AWﬂv From Home Dollars ; Cents | Yes | No Dollars : Cents
FAST FOOD, TAKE-OUT, DELIVERY, CONCESSION ! I
STANDS, BUFFET and CAFETERIA - You pay I |
BEFORE eating/drinking. I |
| |
101 : B i |
102 : 1 2 :
103 : LA :
104 : 1 2 :

Redesigned Diary (2005)

SUN MON TUE WED THU FRI

breakfast buffet pizza delivery beer at happy hour croissant from café soda from vending machine

carry-out lunch Chinese takeout pretzels at baligame  ice cream from truck hot dog from convenience store
ExamEles: dinner & cocktails at restaurant  child's school lunch  wine at tavern wedding reception caterer  popcomn and soda at movies
Please unfold the LEFT FLAP to see Additional Examples
Mark (X) one that Mark (X) one that best describes ';:‘00"0'50
best describes e where you made this purchase elodes:
the type of meal Description ! Total Cost |merk(Xall | Enter the
5 (see examples above oo | Full | e, | Employer ith tax & ti thetapely | total cost of
§ and on th’ ﬂ J Delivery Service Mobil or School with tax & tip the alcohol
2| c| 8 ap. i Places | 3 MODIe | Cafoteria =
E §| g Concession Vendors 25|53
S| 3|5 |5h 3|85
1 2 |3 |a& 1 2 3 i 4 | 1 ]2 3 |
101 | | |
1 |2 [3 |4 1 2 3 | 4 | 1 |2 |3 |
102 | ? I
T 2 |3 |4 1 2 3 [4 | 1 | 2 |3 |
103 _ | | !
|2 |3 |4 1 | 2 3 4 I 1 | 2 |3 I
I | 1 I 1
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Technical note D: CLO layout

Former Diary

Page 14
a b c I d e
I:‘o“:'uhi Fotudwrccn.'wu t?hls
u or item purchased
PNOCESSENNG Describe item purchased 901,::?5:?;?:5, somecne 1 - Male 16 or over
Line u sales tax outside your |3 _ Female 16 or over
number consumer unit? | 3 _ Male 2 through 15
Mark (X} one | 4 - Female 2 though 15
Part 4 - Clothing, Shoes, and Jewelry | poiiars | Cenis| Yes | No 5= Under.2 years
CASUAL, SPORTSWEAR, FORMAL (Suit, shirt, |
dress, shorts, pants, sweater, etc.) |
401 : 1 2
I 1 2
402 |
I 1 2
403 |
: 1 2
1 2
405 :
1 2
406 :
1 2
407 :
| 1 2
408 |
UNDERGARMENTS and SLEEPCLOTHES (Socks, |
pajamas, lingerie, hosiery, etc.) 1
| 1 2
409 |
410 I

Redesigned Diary (2005)

sandals soccer cleats gloves pajamas coat
sweater dress sneakers team uniform slippers necklace lingerie jacket
ExamE]es: shorts pants shoe repairs ski boots dance costume belt Socks windbreaker
Please unfold the LEFT FLAP to see Additional Examples
H Was the Age Mark (X) If
What did you buy or pay for? Total Cost itemfor: | . 15 | Purchased for
% nder someone not
(see examples above and on the flap) without tax o |femals 2 128l oe | 2 your et
| 1 |2 1 |2 3
301 | ; |
| 1 |2 1 I 2 3
302 | |
: 1 2 1 |2 |3
303 - - __7[ I |
I 1 2 1 2 3
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Selecting a Sample
of Households for the
Consumer Expenditure

Survey

Introduction

The Consumer Expenditure Survey
(CE) is a nationwide household sur-
vey designed by the U.S. Bureau of
Labor Statistics (BLS) to find out how
Americans spend their money. The CE
consists of two separate surveys, the
Diary and Quarterly Interview surveys.
Each quarter of the year, approximately
3,200 households are visited in the Di-
ary survey and approximately 15,000
households are visited in the Interview
survey to collect information on the ex-
penditures of American households. A
question frequently asked by the survey
respondents is “How was my house-
hold selected to be in this survey?”
This article answers that question by
looking at the CE’s sample design and
the selection process.

Survey description

The CE is an important economic sur-
vey. One of the primary uses of its data
is to provide expenditure weights for
the Consumer Price Index (CPI). The
CPI affects millions of Americans by
its use in cost-of-living wage adjust-
ments for many workers, cost-of-liv-
ing adjustments to Social Security
payments, and inflation adjustments to
Federal income-tax brackets. CE data
also are used to compare expenditure
patterns of various segments of the
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population, such as elderly versus non-
elderly people. In addition, the data are
being used by the Federal Government
in a new experimental poverty index.

The purpose of the Diary survey is
to obtain detailed expenditure data on
small, frequently purchased items such
as food and apparel. The purpose of the
Interview survey is to obtain detailed
expenditure data on large items such as
property, automobiles, and major appli-
ances; and on recurring expenses such
as rent, utilities, and insurance premi-
ums. Under contract with BLS, field
representatives from the U.S. Census
Bureau personally visit the households
in the Diary and Interview surveys’
samples to collect the data.

Each household in the Diary survey
is asked to record all of the expendi-
tures it makes during a 2-week period.
Field representatives visit each house-
hold in the sample three times. On the
first visit, the field representatives in-
troduce themselves, explain the survey,
and leave a diary in which the house-
hold members are asked to record all
their expenditures for a 1-week period.
On the second visit, the field represen-
tatives pick up the first week’s diary,
ask whether there are any questions,
and leave another diary for the second
week. On the third visit, the field rep-
resentatives pick up the second week’s



diary and thank the household for par-
ticipating in the survey. After partici-
pating in the survey for 2 weeks, the
household is dropped from the survey,
and it is replaced by another house-
hold.

Each household in the Interview
survey is interviewed every 3 months
for 5 consecutive quarters. Trained
field representatives ask household
members about their expenditures over
the previous 3 months. Responses are
entered into a laptop computer. Each
interview takes approximately 70 min-
utes to complete. Expenditure infor-
mation obtained in the first interview
is used only for “bounding” purposes,
which address a common problem in
which survey respondents tend to re-
port expenditures to have been made
more recently than they actually were
made. Thus, expenditure information
from the first interview is not used.
Only expenditure information from the
second through fifth interviews is used
in the CE’s published estimates. The
households in the Interview survey are
on a rotating schedule, with approxi-
mately one-fifth of the households in
the sample being new to the survey
each quarter.

Sample design

The selection of specific households to
participate in the CE survey is carried
out in multiple stages. The first stage
of sampling is defining and selecting
a random sample of geographic ar-
eas called “primary sampling units”
(PSUs) from across the United States.
In this stage, all of the counties in the
United States are divided into small
groups of counties (called PSUs), and a
representative sample of them is select-
ed to be in the survey. After the PSUs
are defined and selected, the second
stage of sampling involves determining
the number of households to be visited
in each PSU. The CE’s budget allows
for a certain number of households to
be visited each year nationwide, and,
in this stage, that number is allocated
to the individual PSUs selected for the
survey. The final stage of sampling is
selecting specific households to be vis-

ited within the PSUs. Households are
selected using a systematic selection
procedure to ensure that each category
of households is well represented in the
survey. This is a brief summary of the
CE’s sample design. The rest of this
article describes these steps in more
detail.

Defining and selecting the PSUs
In the first stage of sampling, PSUs
are defined and selected for the survey.
PSUs are counties or groups of coun-
ties grouped together into geographic
entities called “core-based statistical
areas” (CBSAs) by the U.S. Office of
Management and Budget. CBSAs were
defined for use by Federal statistical
agencies in collecting data and tabulat-
ing statistics.

There are two types of CBSAs,
metropolitan and micropolitan. Metro-
politan CBSAs consist of one or more
counties with at least one urban area of
50,000 or more people, while micro-
politan CBSAs consist of one or more
counties centered around an urban area
with 10,000-50,000 people. Both in-
clude the adjacent counties that have
a high degree of social and economic
integration with the area’s core as mea-
sured by commuting ties. Areas outside
CBSAs are called “non-CBSA” areas
and are mostly rural.

After the PSUs are defined, they are
categorized according to their popula-
tion and region of the country. There
are four regions of the country (North-
cast, Midwest, South, and West), and
four PSU “size classes™:

Table 1. The PSUs in stratum X344

* “A” PSUs, which are metropoli-
tan CBSAs with a population
over 2 million people

» “X” PSUs, which are metropoli-
tan CBSAs with a population
between 50,000 and 2 million
people

* “Y” PSUs, which are micropoli-
tan CBSAs

o “Z” PSUs, which are non-CBSA
areas and are often referred to as
“rural” PSUs

By definition, the “A” PSUs are
“self-representing” and, therefore, have
a 100 percent probability of selec-
tion in the survey. The “X,” “Y,” and
“Z” PSUs are “non-self-representing.”
The non-self-representing PSUs are
grouped together into groups of PSUs
(called “‘strata”) according to a 5-variable
geographic model whose variables are
latitude, longitude, latitude squared,
longitude squared, and percent of the
population in the PSU who live in an
urban area. A typical stratum has ap-
proximately 10 PSUs, and all of the
PSUs are in the same ‘“region-size
class.” After the PSUs are grouped into
strata, one PSU per stratum is random-
ly selected with probability propor-
tional to its population. The PSU that is
randomly selected represents the whole
stratum.

For example, table 1 shows stratum
X344, which is a group of eight “X”

PSU Population
Charlotte, NC-SC 1,114,808
Charleston-North Charleston, SC 549,033
v~ Greenville, SC 379,616
Fayetteville-Fort Bragg, NC 302,963
Columbus, GA-AL 274,624
Gastonia, NC 190,365
Wheeling, WV-OH 153,172
Warner Robbins, GA 134,433
Total 3,099,014
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PSUs in the South. According to the
2000 Census, their populations ranged
from 134,433 to 1,114,808, for a total
stratum population of 3,099,014 peo-
ple. One PSU was randomly selected to
represent the entire stratum. The PSU
was Greenville, South Carolina. It had
12.25 percent of the stratum’s popu-
lation  (0.1225=379,616/3,099,014);
hence, it had a 12.25 percent chance of
being selected, and a random number
generator selected it.

PSU definitions for the current CE
sample are based on information from
the 2000 Census. Prior to 2005 (1996—
2004), PSUs were defined based on
information from the 1990 Census.
The two sample designs are called the
“2000 Census-based sample design”
and the “1990 Census-based sample
design,” respectively. The original
2000 Census-based sample design con-
sists of 102 PSUs, of which 86 urban
PSUs are designated as “CPI areas.”
The CE and CPI share the sample
design, with the exception of the “Z”
PSUs. The CE survey covers the entire
Nation (“A,” “X,” “Y,” and “Z” PSUs),
while the CPI survey covers only the
urban portion of the Nation (“A,” “X,”
“Y,” but not “Z” PSUs.) See table 2
for the number of PSUs by region and

size class in CE’s original 2000 Cen-
sus-based sample design.

Shortly after this sample design was
implemented, newly imposed budget
constraints forced the CE and CPI to
eliminate 11 “X” PSUs from the sam-
ple, and to change the size class of 7
“A” PSUs to the “X” category. As a re-
sult, the sample of PSUs currently used
by the CE has 91 PSUs, of which 75 ur-
ban PSUs also are used by the CPI. The
CE began collecting data in the original
2000 Census-based sample design in
2005 and in the revised 2000 Census-
based sample design in 2006. (See ta-
ble 3 for a summary of the revised 2000
Census-based sample design.)

A map of the PSUs in the revised
2000 Census-based sample design is
shown in figure 1.

Allocating the national sample

of households to individual PSUs
Once the PSUs are selected, the num-
ber of households to be visited in each
PSU must be determined. In the origi-
nal 2000 Census-based sample design,
CE’s budget allowed for 7,700 house-
hold interviews per year in the Diary
survey and 7,700 household interviews
per quarter in the Interview survey (in-
terviews 2—5 only) at the national level.

Table 2. Original 2000 Census-based sample design (102 PSUs)

P_SU Region

ji»,zses Northeast Midwest South West Total
A 6 5 7 10 28
X 4 12 18 8 42
Y 2 4 6 4 16
z 2 4 6 4 16
Total 14 25 37 26 102
Table 3. Revised 2000 Census-based sample design (91 PSUs)

P_SU Region

ji»,zses Northeast Midwest South West Total
A 5 4 6 6 21
X 4 10 16 8 38
Y 2 4 6 4 16
z 2 4 6 4 16
Total 13 22 34 22 91
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In this stage of sampling, those 7,700
households are allocated (divided)
among the 102 PSUs in the original
2000 Census-based sample design.

The first step in determining the num-
ber of households to visit in each PSU is
to group the “X,”Y,” and “Z” PSUs by
region and size class. Cross-classifying
the four regions of the country (North-
east, Midwest, South, and West) with
the three non-self-representing PSU
size classes (“X,” Y,” and “Z”) yields
12 region-size classes, which are treat-
ed like the 28 self-representing (“A”)
PSUs. This gives 40 self-representing
geographic areas.

The objective of this stage of sam-
pling is to allocate the 7,700 households
to the 40 areas in a way that minimizes
the standard error of CE’s published ex-
penditure estimates at the national level.
This can be accomplished by allocating
the households in a manner that is di-
rectly proportional to the population
that each area represents; this allocation
method is a standard statistical technique
that comes very close to minimizing the
standard error at the national level.

Without any modifications, pro-
portional allocation would have given
7,034 households to the urban (“A,”
“X,” and “Y”) areas and 666 house-
holds to the rural (“Z”) areas. However,
research indicated that increasing the
number of households in urban areas
to 7,300 and decreasing the number of
households in rural areas to 400 would
have a significant impact on lowering
CPI’s standard error but would have
only a minimal impact on CE’s stan-
dard error. Since the CPI is the CE’s
primary customer, the allocation pro-
cess was modified to allocate exactly
7,300 households to the 36 urban areas,
and exactly 400 households to the four
rural areas. Further, to guarantee that
enough interviews are collected to sat-
isfy CPI’s publication requirements in
each of the 36 urban areas, the sample
of 7,300 households is allocated in a
way that at least 80 interviews are ob-
tained in each area. Operationally, the
7,700 households were allocated to
the 40 areas by solving the following
nonlinear programming problem:



i
AesEEiim
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Figure 1. Spatial distribution of CE PSUs across the United States. The “A” PSUs correspond to the large population
centers. The southern United States has a large number of “X” PSUs, and there are parts of the western United States with-
out representation.

Given values of p, and p, find values of x; that... The output from this nonlinear
program is an allocation of the 7,700

0 2 houscholds to the individual geograph-

minimize Z{L_&J (0) ic areas. The objective function (0)
7,700 p minimizes the sum of squared differ-

ences between each area’s share of the

i=1

subject to iﬁxi =7,300 (1) national population and its share of the
il national sample of households. This

40 () allocates the sample of households as

in =400 close to population proportionality

= as possible. Constraint (1) limits the

X, >80 i=1,2,..,36 3) sample of the 36 urban areas to 7,300

x>0 i=37,...,40 4) households. Constraint (2) limits the

sample of the four rural areas to 400

where x.= the number of households allocated to geographic ‘area i’ households. Constraint (3) allocates
p, = the population represented by geographic ‘area i’ at least 80 households to each urban
p=p,tp,+...+p, area to ensure that the CPI’s survey

estimates are accurate enough to pub-
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lish. Constraint (4) makes sure that the
remaining areas are assigned nonnega-
tive numbers of households.

After the 7,700 households are al-
located to the 40 geographic areas, the
households allocated to the 12 “X,”
“Y,” and “Z” areas are suballocated to
individual PSUs according to their pro-
portion of the area’s population.

Continuing the example from
above, the nonlinear program allocated
1,342.32 out of 7,700 households to
the “X” areas in the South. There are
18 “X” strata in the South, and stratum
X344 has 6.20 percent of its popula-
tion; hence, it was suballocated 6.20
percent of the sample. Thus, stratum
X344 is given a target sample size of
83.22 interviewed households (83.22 =
1,342.32 x 0.0620).

Adjusting the PSU’s
target sample sizes for
nonparticipation
Unfortunately, not all households se-
lected for the survey participate in it.
Some households cannot be contacted;
some households are contacted but
refuse to participate; and some house-
holds are ineligible for the survey. As
a result of this “nonparticipation,” the
actual number of households desig-
nated for the survey must be larger
than the target number of interviewed
households. The designated number of
households to be visited in each PSU
is determined by adjusting the target
sample size that was identified by the
expected survey participation rate.

For example, the participation rate
in stratum X344 is estimated to be 60
percent based on data from 1999-2001.
Approximately 20 percent of the house-
holds are “out of scope” (the housing
units are unoccupied, demolished, con-
verted to nonresidential use, located on
a military base, etc.), and 20 percent of
the households are “in scope” but do
not participate, leaving 60 percent of
the households participating in the sur-
vey. Thus, the sample size inflation fac-
tor for stratum X344 is 1.66 (= 1/0.60),
which means 166 households need to
be selected for every 100 completed
interviews that are wanted. Finally, the

inflated target sample size is multiplied
by 2 to account for the two surveys, Di-
ary and Interview. This yields a “des-
ignated sample size” for each PSU. In
stratum X344, the designated sample
size is 276.29 households:

Designated = (Target Sample Size) X
Sample Size  (Nonparticipation Inflation
Factor) x 2

83.22x1.66x2
= 276.29

This means that, each year, the U.S.
Census Bureau selects 276.29 house-
holds in the Greenville, South Caroli-
na, metropolitan area in order to collect
data from 83.22 households per year in
the Diary survey and 83.22 households
per quarter in the Interview survey (in-
terviews 2—5 only).

The revised sample allocation

As mentioned, shortly after the origi-
nal 2000 Census-based sample design
was implemented, newly imposed
budget constraints caused the CE and
CPI to eliminate 11 “X” PSUs from
the sample and to change the size class
of 7 “A” PSUs to the “X” category.
When this change was implemented,
a decision was made to keep the target
sample sizes for the PSUs in the 2000
Census-based sample design and to
drop the 642 households that had been
allocated to the 11 eliminated PSUs.
This effectively reduced the national
target sample size from 7,700 to 7,058.
Computations to reallocate the national
sample were not carried out. Instead,
the CE’s original sample size was sim-
ply reduced by the sample sizes that
were allocated to the 11 eliminated
PSUs.

Selecting the households to visit
After determining the number of
households to visit in each PSU, the
final stage of sampling is selecting
specific households to visit. The U.S.
Census Bureau has a list of households
across the Nation (called the “sampling
frame”), and the specific households to
visit are selected from that list.
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The sampling frame is divided into
four “segments™: Unit, area, permit,
and group quarters. The “unit” segment
has about 80 percent of the households,
and it consists of regular housing units
with “city-style addresses” (street
name, house number, apartment num-
ber, etc.). The “area” segment has about
10 percent of the households, and it
consists of housing units that are physi-
cally located and listed by Census field
personnel prior to sample selection.
Most households in the “area” segment
are in rural areas. The “permit” segment
has about 9 percent of the households,
and it consists of housing units that were
constructed after April 1, 2000 (the date
of the last census). Finally, the “group
quarters” segment has about 1 percent
of the households, and it consists of
housing units in which the occupants
share their living arrangements.

Within each PSU, a “systematic
sample” of households is selected from
each of the four segments. The house-
holds are sorted by variables that are
correlated with their expenditures: Ur-
ban/rural; the market value of the home
(for owners) or the rental value of the
apartment (for renters); the number
of people in the household; etc. This
ensures that every kind of household
is well represented in the survey. Al-
though the specific variables used to
sort the households differ slightly in
each of the four segments, the proce-
dures for selecting the sample are the
same.

Once the list of households is sort-
ed, a systematic sample of households
is selected. The first household selected
from the list is randomly selected using
a random number generator to select
one of the first k households on the list.
Then, the remaining households are se-
lected by taking every k™ household on
the list after the first one. The number
k is called the “sampling interval,” and
it is computed independently for each
PSU by dividing the total number of
households in the PSU by the number
of households in the PSU that will be
visited.

For example, in stratum X344
(Greenville, South Carolina), the sam-



pling frame has 176,654 households,
and the CE draws a sample of 276.29
households per year in that area; hence,
the sampling interval is k = 639.38:

k = PSU sampling interval

= (Number of Households in the
PSU) / (Designated sample
size)

= 176,654 /276.29
= 639.38

This means that the first household
selected for the sample is one of the
first 639 households on the list. After
the initial household is randomly se-
lected, every 639" household on the

list is selected for the sample as well.
Thus, if the r'™ household on the list is
randomly selected (1< r < 639), then
the other households will be r + 639,
r+ (2 x639), r+ (3 x 639), etc. The
selected households are assigned to the
Diary and Interview surveys on an al-
ternating basis.

Conclusion

This article describes the CE’s selection
of a representative sample of American
households to participate in a survey
about their expenditures. The first stage
of sampling is defining geographic areas
called “PSUs,” which are small groups
of counties. The PSUs are grouped into

“strata,” and one PSU is randomly
selected from each stratum. Each ran-
domly selected PSU represents itself
plus the other nonselected PSUs. Then,
the number of interviewed households
targeted for the entire Nation is allo-
cated to the individual PSUs, and those
numbers are inflated to account for
survey ‘“nonparticipation.” Finally,
the specific households to be visited
are selected from the complete list
of households (called the “sampling
frame”) using a systematic selection
procedure. The three-stage sampling
process provides the CE with a well-
balanced and representative sample
of American households. |
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Response Rates in the
Consumer Expenditure

Survey

esponse rates are one of the
most important indicators of a
urvey’s quality. It is important

to monitor survey participation and to
monitor response rates because non-
response can introduce bias into any
survey’s published estimates. When a
survey’s responders and nonresponders
differ in terms of the characteristic be-
ing measured, great care must be taken
to produce accurate estimates for the
population as a whole. Although most
surveys have procedures to adjust for
nonresponse, any imperfection in them
is magnified when response rates de-
cline. Therefore, it is important to
monitor response rates and keep them
as high as possible.

This article describes how the Con-
sumer Expenditure Survey (CE) cat-
egorizes the outcomes of visits to sur-
vey households in terms of response
and nonresponse, and explains how the
U.S. Bureau of Labor Statistics (BLS)
calculates the CE response rates.

Selection of households

The CE selects a representative sample
of households from across the Nation
to find out how Americans spend their
money. Specific households to visit are
drawn from the decennial census 100-
percent-detail file, which is a complete
list of addresses of American house-
holds. Independent samples of house-
holds are selected for the Interview and
Diary components of the CE.
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Field representatives visit house-
holds in each survey’s sample to collect
data. For the Interview survey, people
living at an address answer the survey
questions five times, with the inter-
views conducted at 3-month intervals
for 5 quarters. For the Diary Survey,
people living at an address answer the
survey questions two times, keeping
a diary for two 1-week periods. Gain-
ing cooperation at each household is
important because each household in
the sample represents many American
households.

Nonresponse types and
outcome codes

Like any survey, the CE does not get
responses from every household in its
sample. At most addresses, a house-
hold member participates, giving a
“completed interview.” However, at
some addresses, the survey’s field rep-
resentative finds an occupied housing
unit but either is unable to contact an
eligible household member or is un-
able to convince a reluctant household
member to participate in the survey.
At still other addresses, the housing
unit is unoccupied, or the structure is
nonresidential or otherwise not eligible
to participate in the survey. Such cases
are called “nonresponders.”

Field representatives assign outcome
codes to each address that they visit.
Multiple visits to an address may be
necessary before a final outcome code



can be assigned. Sometimes, multiple
visits are made in an attempt to con-
vince reluctant households to respond
to the survey; other times, it takes more
than one visit before a field representa-
tive actually contacts an eligible house-
hold member. When field representa-
tives make multiple visits and are still
unable to find anyone home, they may
obtain information from neighbors or
people in the area to verify the status
of the housing unit. Sample households
are assigned a separate outcome code
for each quarter in the Interview sur-
vey and for each week in the Diary
survey. Although field representatives
assign the outcome code, BLS may
make some changes later based on cri-
teria that measure the completeness of
respondents’ reporting of household in-
come and expenditures.

Field representatives can select from
more than 30 different outcome codes
to describe the nonresponse situation
that they find at an address. These out-
come codes are categorized as Types
A, B, and C nonresponses. Some com-
mon outcome codes for Type A non-
responses are as follows: Temporarily
absent; No one home (unable to con-
tact); Refused—hostile respondent;
Refused—time-related excuses; and
Refused—language problems. Some
common outcome codes for Type B
nonresponses are: Occupied by persons
with usual residency elsewhere; Vacant
for rent; Vacant for sale; and Unit under
construction. Some common outcome
codes for Type C nonresponses are:
Dwelling demolished; House or trailer
moved; Dwelling condemned; and Lo-
cated on military base or post.

Two essential concepts when classi-
fying sample addresses in terms of re-
sponse and nonresponse are “eligible”
and “in scope.” Completed interviews
and Types A and B nonresponders are
all “in scope,” while Type C nonre-
sponders are “out of scope” for the CE.
In scope refers to addresses that have
residential housing units. Out-of-scope
addresses are generally nonresidential.

An address is eligible to participate
in the survey if the residential housing
unit at the address is occupied by its

usual residents; otherwise, it is not eli-
gible. Completed interviews and Type
A nonresponders are eligible, but Types
B and C nonresponders are not eligible.
Only eligible addresses are used in the
response rate calculations.

Type A nonresponders are both in
scope and eligible, because their hous-
ing units are occupied by the usual
residents. Type B nonresponders are
in scope, but they are not eligible, be-
cause the housing units are not occu-
pied or the housing units are occupied
solely by persons whose usual place of
residence is elsewhere. Interviews are
not possible for Type C nonresponders,
because these cases are out of scope
and permanently not eligible to partici-
pate in the CE; empty lots or buildings
used for nonresidential purposes fall
into this category.

In summary, results of visits to the
sample addresses are divided into four
main categories:

e Completed Interviews (eligible
cases that are interviewed—in
scope)

* Type A nonresponses (eligible
cases that are not interviewed—
in scope)

» Type B nonresponses (cases that
are not eligible for interview—in
scope)

* Type C nonresponses (cases that
are not eligible for interview—
out of scope)

Response rates
The CE program defines the response
rate as the percent of eligible house-

holds that actually are interviewed
for each survey. Types B and C non-
responders are not part of the response
rate, because they are not eligible for
the survey.

Response rates are reported sepa-
rately for the Interview and Diary com-
ponents of the CE. When calculating a
response rate for the Interview survey,
BLS generally uses outcome informa-
tion only from the second through fifth
interviews. Information from the first
interview is used only for “bounding”
purposes, which address a common
problem in which survey respondents
tend to report expenditures to have
been made more recently than they
were actually made. When calculating
a response rate for the Diary survey,
BLS uses outcome information from
the two 1-week periods a household is
in the sample.

The sample size and response status
for housing units “designated” for the
Interview survey in 2004 and 2005 are
shown in table 1. The CE counts each
of the four “nonbounding” interviews
at a household (interviews 2—5) sepa-
rately when reporting the number of
housing units designated for the Inter-
view survey; in other words, interviews
2-5 at one household generally repre-
sent four housing units designated for
the survey. In 2005, there were 49,242
housing units designated for the Inter-
view Survey. Field representatives oc-
casionally find more than one housing
unit at the addresses they visit, so the
number of housing units designated is
slightly more than the number of ad-
dresses selected for the sample. Those
49,242 housing units designated for the
survey contained 39,988 eligible units
and 9,254 ineligible units. The 39,988

Table 1. Analysis of response in the CE Interview Survey, 2004 and 2005

Sample unit 2004 2005
Housing units designated for the survey 50,509 49,242
Less: Type B or C nonresponses 9,626 9,254
Equals: Eligible units 40,883 39,988
Less: Type A nonresponses 9,798 10,184
Equals: Interview units 31,085 29,804
Percent of eligible units interviewed 76.0 74.5
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eligible units produced 29,804 com-
pleted interviews, yielding a response
rate of 74.5 percent (29,804/39,988=
0.745).

In 2005, the CE’s sample design
was changed. The list of addresses
from which the sample is drawn was
updated by replacing the 1990 decen-
nial census 100-percent-detail file with
the 2000 decennial census 100-percent-
detail file. Under special procedures,
all households selected from the 2000
Census-based sample in January 2005
were treated as first interviews during
the transition. Hence, as shown in ta-
ble 1, the number of Interview survey

housing units designated in 2005 is less
than normally would be expected.

The sample size and response sta-
tus for housing units “designated” for
the Diary survey in 2004 and 2005 are
shown in table 2. The CE counts each
of the two 1-week diary periods at a
household separately when reporting
the number of housing units designated
for the Diary survey. In 2005, there
were 26,054 housing units designated
for the Diary survey. (The two diaries
are counted as separate interviews.)
Field representatives occasionally find
more than one housing unit at the ad-
dresses they visit, so the number of

Table 2. Analysis of response in the CE Diary Survey, 2004 and 2005

Sample unit 2004 2005

Housing units designated for the survey 27,385 26,054
Less: Type B or C nonresponses 5,746 4,745
Equals: Eligible units 21,639 21,309
Less: Type A nonresponses 6,722 6,183
Equals: Interview units 14,917 15,126
Percent of eligible units interviewed 68.9 71.0
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housing units designated is slightly
more than the number of addresses
selected for the sample. Those 26,054
housing units designated for the sur-
vey contained 21,309 eligible units and
4,745 ineligible units. The 21,309 eli-
gible units produced 15,126 completed
interviews, yielding a response rate of
71.0 percent (15,126/21,309=0.710).

For both the Interview and Diary
surveys, the number of Types B and C
nonresponses decreased from 2004 to
2005. This decrease can be attributed
to the more up-to-date list of addresses
used to select the sample in 2005.

Conclusion

The CE collects expenditure data from
a representative sample of American
households. Like any survey, the CE
does not get responses from every
household in its sample. This article
has described how the CE categorizes
the outcomes of visits to survey house-
holds and how it calculates response
rates. It is important to monitor re-
sponse rates and to keep them as high
as possible in order to minimize the
amount of bias that can be introduced
into the survey estimates. [}
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The Effect of Refusal
Conversion on Data
Quality in the Consumer
Expenditure Interview

Survey

chieving and maintaining high
response rates are important
goals of the Consumer Expen-
diture (CE) Survey program. However,
as with other Federal Government sur-
veys, response rates for the Interview
Survey component of the CE have been
declining in recent years. Between 1998
and 2002, the response rate for the In-
terview Survey was about 79 percent,
and it fell to about 76 percent between
2003 and 2006." In an attempt to stem
the decline in response rates and mini-
mize nonresponse bias, guidelines for
refusal conversion were established.
Refusal conversion is a process by
which the interviewer makes additional
efforts to persuade an initial refuser to
become a survey participant. In order
to offset the decline in response rates,
interviewers have increased their ef-
forts to encourage survey participation.
This is evidenced by the proportion of
completed interviews accounted for by
converted refusals, which rose from 9
percent in 2003 to 12 percent in 2006.
The level of effort required to con-
vert an initial refusal raises issues of
higher-than-anticipated field costs, as
well as concerns over the quality of
data provided by such respondents,
compared with respondents who were
cooperative throughout the interview
! Response rate calculation is based on The

American Association of Public Opinion Research
(AAPOR) Response Rate 1 definition (2006).

experience. Converted refusers may
exert less cognitive effort to respond,
or interviewers may be more willing
to accept ‘satisficing’ responses from
reluctant respondents to obtain a com-
pleted interview (Triplett et al., 1996).
Satisficing occurs when respondents
exert minimal effort when answer-
ing survey questions in order to hurry
through the interview.

Findings about the effect of convert-
ed refusers on data quality have been
inconclusive. Burton et al. (2006) cited
various studies that compared survey
estimates with and without converted
refusers. They reported that significant
differences between these two groups
were found in fewer than half of the
survey measures, and some of these
differences disappeared after control-
ling for demographics. While some of
these studies found consistent differ-
ences in demographics between con-
verted refusers and respondents, others
did not.

In this study, we compare measures
of data quality for the survey estimates
between converted refusers and other
respondents in the Interview Survey,
describe their demographic charac-
teristics, and summarize the nature of
interviewer contact attempts. By treat-
ing the group of converted refusers as
proxy nonrespondents, we estimate the
nonresponse bias in major expenditure
categories.
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Methods

We began with all respondents to the
survey and divided them into two
groups, converted refusers, and other
respondents (henceforth, referred to as
respondents). We differentiated con-
verted refusers from respondents on
the basis of the interviewer’s response
to the question “Was this a converted
refusal?” at the end of the interview. If
the interviewer responded, “Yes,” we
classified the case as a converted refus-
er; if “No,” the case was classified as a
respondent. The identification of con-
verted refusers in this analysis is not
rigorous: For completed interviews, we
rely only on the interviewer’s response
to the converted refusal question; for
noninterviews, there is no question
asking if the interviewer attempted to
convert the refusal. Thus, the universe
of cases subject to refusal conversion
is unknown. Although there are pre-
scribed criteria for identifying initial
refusals for possible refusal conver-
sion, there is anecdotal evidence that
these criteria may not be uniformly ap-
plied in the field.

Since April 2005, interviewers have
been able to maintain detailed informa-
tion about contact attempts for each as-
signed case using the Contact History
Instrument (CHI). The information
includes day and time of the contact
attempt, outcome of the attempt, strate-
gies used to attempt contact, and per-
ceived concerns of respondents.

During the interview, expenditure
information is collected by describing
a category of goods or services (for ex-
ample, home furnishings, healthcare)
and asking if anyone in the consumer
unit (CU) either had expenditures in
the general category or had expendi-
tures for specific items that fall into that
category. If they did, then the respon-
dents are probed for details about their
spending, such as a description of the
product or service, cost, quantity, and
month purchased. Most information
about goods and services is collected
using detailed lists of goods and ser-
vices, rather than general categories.

Better data quality is expected from
respondents who are more willing to

complete the interview and are thor-
ough in their reporting. Poorer qual-
ity data are expected from reluctant
respondents, as they are more likely
to give “satisficing” responses. For the
Interview Survey, the following mea-
sures taken together suggest poorer
data quality:

* lower levels of reported expen-
ditures

e fewer responses to expenditure
questions

* more “don’t know/refused” re-
sponses to the expenditure ques-
tions

e more expenditure and income
reports requiring editing due to
incomplete reporting

In addition, interview characteristics,
such as the following, support the hy-
pothesis of poorer data quality:

» the respondent took less time to
answer the expenditure ques-
tions

o there was less use made of the
information booklet and records
of purchases to answer questions
during the interview.

The information booklet is a docu-
ment that lists examples of different
categories of products and services.
Interviewers are supposed to show it to
respondents to help respondents under-
stand and recall purchases in different
expenditure categories. Records refer
to receipts, bank statements, and other
documentation of purchases. These
aids to better reporting may not be used
or may be used less in interviews where
the interviewer perceives that the re-
spondent is anxious to hurry through
the interview.

The category of total expenditures is
regarded as the most direct measure of
data quality for the Interview Survey.
For the data quality measures, we used
1-sided t-tests to test the alternative hy-
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pothesis that converted refusers provide
poorer quality data than respondents to
the null hypothesis of no difference be-
tween converted refusers and respon-
dents. The alternative hypothesis re-
flects the belief that converted refusers
are more likely to exhibit satisficing be-
havior and provide poorer quality data.
For comparisons on demographic char-
acteristics, and characteristics of con-
tact attempts and interviews, we tested
the alternative hypothesis that there is
a difference between converted refus-
ers and respondents. We used 2-sided
t-tests on the means of characteristics
that are continuous variables and the
Chi-square test of association between
type of respondent and characteristics
that are categorical variables. Follow-
ing these bivariate comparisons, we fit-
ted multiple regressions with controls
for demographic characteristics and
interview characteristics to assess the
effect of converted refusers on reported
total expenditures. All analyses were
performed on unweighted data.

We used completed interviews
with known converted refusal status
in waves two through five from April
2005 through September 2006 in our
analysis.” Since the Interview Survey
is a panel survey, a household can be
represented multiple times in the anal-
ysis data. However, we treated each
completed interview as an independent
case. There were 43,395 completed in-
terviews in the sample for this study,
of which 11.8 percent were converted
refusers.

Findings
Data quality measures

Every measure supported the alter-
native hypothesis that converted refus-
ers provide poorer quality data than
respondents. (See table 1.) Converted
refusers reported lower total expendi-
tures ($10,499 v. $11,302); they an-
swered fewer expenditure questions
(37.3 v. 46.1 questions); they had a

2 The Contact History Instrument was
introduced for the Interview Survey in April
2005. The latest data available at the time of
analysis was September 2006.



Table 1. Mean estimates of data quality measures for converted refusers and respondents, Consumer Expenditure Interview

Survey, April 2005-September 2006

Converted | Respon- 95 percent )
. dents . ) 1-sided
Data quality measure refusers _ Difference confidence t-stat p
(N=5314)| N= interval p-value
' 38,081)
Quarterly total expenditures after editing..................... $10,449 $11,302 -854 (-1,104,-604) -5.62 <0.001
Number of expenditure questions answered............... 37.3 46.1 -8.8 (-9.3,-8.4) -30.4 <0.001
Percent of expenditure questions answered
“don’t know/refused™...........cccvveereieeieseee e 6.0 2.7 3.3 (3.0, 3.6) 20.92 <0.001
Percent of complete expenditure reports?................... 80.6 85.8 -5.1 (-5.6, -4.7) -23.2 <0.001
Percent of income reports not requiring imputation..... 39.7 55.2 -15.5 (-16.9, -14.1) -21.2 <0.001

" The null hypothesis of no difference between converted refusers
and respondents was tested against the alternative 1-sided hypothesis
of poorer quality measures from converted refusers.

2 Complete reports are reports that do not require editing. Standard
t-test for ratio of variable means was used to test this difference.
3 Standard t-test of proportions was used to test this difference.

Table 2. Characteristics of Contact Attempts and Interviews, Consumer Expenditure Interview Interview Survey,

April 2005-September 2006

Respon-
oh o Converted dents _ 95 percent 2_sided
aracteristic refusers (N = Difference cqnfldence t-stat p-value'
(N=5,314) 38,081) interval
Number of contact attempts .. 4.2 34 0.88 (0.79, 0.97) 15.9 <0.001
Percent of noncontacts 39.3 33.3 6.1 (4.8,7.3) 9.3 <0.001
Mode of data collection: Percent by personal visit?...... 52.1 66.5 -14.3 (-15.7,-12.9) -20.5 <0.001
Number of days between first and last attempt............... 10.7 8.1 2.57 (2.3,2.8) 17.9 <0.001
Percent use of records®* ...................... 201 37.3 -17.2 (-18.5, -15.8) -24.6 <0.001
Percent use of information booklet* ..... 37.5 51.0 -13.5 (-14.9, -12.0) -18.4 <0.001
Time to complete interview (minutes)...........cccocoeeveennen. 57.1 64.0 -6.9 (-7.7,-6.1) -14.7 <0.001
Time spent on expenditure questions (minutes)

25th percentile ... 23.1 28.8 -5.8

50th percentile ... 34.4 42.2 -7.9

75th percentile ........ccoocvveeeiiieecee e 49.0 60.4 -11.3

" The null hypothesis of no difference between converted refusers
and respondents was tested against the alternative 2-sided hypothesis

of a difference between the two groups.

2 This was based on the interviewer’s report of the mode, either in-

through “always.”

person or by telephone, in which most of the data was collected.

higher percentage of “don’t know/re-
fused” responses (6.0 v. 2.7 percent); and
they were less likely to provide complete
reports for expenditures (80.6 v. 85.8 per-
cent) and income (39.7 v. 55.2 percent).

These bivariate comparisons to-
gether reflect satisficing by converted
refusers and indicate poorer quality
responses from them. However, there
may be additional characteristics of
converted refusers, when compared to
respondents, which could account for
these differences in the measures of
data quality.

Interview characteristics of converted
refusers and respondents

Contact attempts and interview

CHI data showed that more effort was

required to reach and complete an in-
terview with converted refusers. It was
more difficult to contact converted re-
fusers than respondents: 39.3 percent
of contact attempts resulted in noncon-
tact for converted refusers compared
with 33.3 percent for respondents. (See
table 2.) A smaller percent of inter-
views was completed by personal visit,
the preferred method, for converted
refusers, compared with respondents
(about half versus two-thirds). Con-
verted refusal cases are active in the
field for a longer time period (10.7 v.
8.1 days for respondents). By day 15 of
the month, 63.9 percent of respondents
have completed their interviews, com-
pared with 43.2 percent of converted
refusers. (See chart 1.) Interviews with

3 Use of records is originally a 6-level categorical variable; for this
study, we indicated “record used” when the response was “mostly”

4 Standard t-test of proportions was used to test this difference.

converted refusers involve less use of
records (20.1 v. 37.3 percent), less use
of the information booklet (37.7 v. 51.0
percent), and less time on the expendi-
ture questions (34.4 v. 42.2 minutes at
the median of the distributions).

Respondent concerns

In the CHI, interviewers can record
their perceptions of respondent con-
cerns for each contact made. For each
case, we summed up the number of
times a specific concern was cited,
then computed the average number of
times each concern was reported for
respondents, converted refusers, and
refusers (those eligible respondents
who refused to participate in the sur-
vey). We compared the differences in
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Chart 1. Rate of cases reaching final disposition

— — Converted Refusers

Respondents

Cumulative percent of cases completed
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the reporting rates between converted
refusers and respondents, and between
converted refusers and refusers. (See
charts 2a and 2b.)

Interviewers reported higher inci-
dences of time-related concerns (too
busy, interview too time-consuming,
scheduling difficulty) for converted re-
fusers, compared with respondents and
refusers. In contrast, higher incidences
of hostile behavior, lack of interest,
and anti-Government concerns were
reported for final refusers compared
with converted refusers. Differences
suggest that initial refusals are more
likely to be converted if the perceived
respondent concerns are of a temporary,
circumstantial nature (such as time-re-
lated concerns), than if the concerns
were attitudinal in nature. This finding
is consistent with Burton et al.’s (2006,
page 467) analysis of reasons for refus-
al and interview outcome in subsequent
waves; they found that “...refusals are
indeed more likely to be temporary if
the reason for refusal is situational or
due to a short-term circumstance.”

Demographics

We examined associations between
categorical characteristics and the type
of respondent (converted refuser v. re-
spondent) using a Chi-squared test of
independence. Income was divided
into five categories: Negative income
(less than zero) and the four quartiles
for income greater than or equal to
zero. Converted refusers differed from
respondents in household composition,
in addition to respondent character-
istics of age, race, educational attain-
ment, and income before tax. (See table
3.) Differences were significant statis-
tically, but not substantively. For con-
tinuous characteristics, we used the t-
test to compare the mean characteristic
for converted refusers to respondents.
We found that converted refusers were
more likely to live in Metropolitan Sta-
tistical Areas, and were less likely to be
homeowners. (See table 4.) Converted
refusers were not significantly different
from respondents in income, average
number of members in the consumer
unit (CU), average number of mem-
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bers under age 18 and over age 64, and
number of earners in the CU.

Regression analysis

Since the bivariate comparisons showed
that converted refusers differed from
respondents in some demographic and
interview characteristics, we used lin-
ear models to examine the effect of
converted refusers on reported total ex-
penditures, controlling for these char-
acteristics. The first regression model
includes only demographic characteris-
tics for the respondent and household.
The second regression model includes
covariates for interview attributes in
addition to the demographic covariates.
Converted refusers spend less time
answering expenditure questions, are
less likely to use records, and are more
likely to have telephone interviews.
Using the distribution of time spent on
answering expenditure questions, we
created time categories of “shorter than
average” (less than 25th percentile,
28 minutes), “average” (25th to 75th
percentile), and “longer than average”
(greater than 75th percentile, 59.1 min-
utes).

From the first model with only de-
mographic covariates, the coefficient
for converted refusals is negative as
expected, and significant (-606.56, p
= <.001). (See table 5.) While the co-
efficients for the positive income per-
centiles exhibited the expected “stair-
case” pattern (reported expenditures
increased with higher income percen-
tiles), the large positive coefficient
for negative income was unexpected
(6,135.78, p <0.001). This could be
due to under-reporting of income, the
reporting of large short-term losses,
or reporting by those with low income
but large savings (such as retirees). Be-
sides the coefficients for income, most
other demographic coefficients had
the expected directions and most were
found to be significant (p <0.05). This
suggests there are characteristics about
converted refusers—other than these
demographic characteristics—that are
associated with their reporting lower
expenditures.



Chart 2a. Perceived respondent concerns among converted refusers and respondents

M Converted refuser E Respondent

No concerns

Intends to quit survey

Survey is voluntary
Too many interviews
Scheduling difficulty

Privacy concerns
Not interested

Interview too time consuming

Too busy

I I
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

o

Mean report

Chart 2b. Perceived respondent concerns among converted refusers and final refusers

M Converted refuser [ Respondent

Not interested

Survey is voluntary

|

Hangs up/slams door

Hostile behavior
Anti-government

Too many interviews
Interview too time consuming
Scheduling difficulty

No concerns

I"Hﬂﬂ]

T T
0.1 0.2 0.3 04 05 06 07 08 09

o -

Mean report
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Table 3. Frequency distribution of demographic characteristics for converted
refusers and respondents, Consumer Expenditure Interview Survey,

April 2005-September 2006

Converted R%spc;n-
Characteristic refusers ef Chi-square P-value
(N=5314)| . N=
’ 38,081)
CUSIZE oo 7.59 .0553
L 271 28.1
2. 31.0 314
3-4. 31.5 29.7
Bt e 10.4 10.9
CU composition ... 21.45 .0003
Husband-wife only......... 20.8 21.7
Husband-wife families ... 30.3 30.5
Single parent ................ 7.4 5.9
Singles............. 271 28.1
Other...... 14.4 14.0
CU tenure .. 18.31 .0001
Owner-.... 66.1 67.9
Renter.... 33.3 31.0
Other............. 0.6 1.1
CU area type .... 89.9 <.001
In MSA............. 91.7 87.1
Outside MSA........... 8.3 12.9
Respondent gender .27 .6040
Male ..o 39.5 39.8
60.5 60.2
23.62 <.001
1.8 2.3
221 20.7
334 31.5
23.8 25.8
18.9 19.7
31.84 <.001
................ 79.3 82.3
Black.... 13.6 11.5
Native American ... .6 5
Asian.......cccevieenn. 4.8 4.0
Pacific Islander . 0.3 0.4
Multi-race.......cccoevvviiiiiiinns 1.3 1.4
Respondent’s education level ..... 32.71 <.001
Less than high school........... 16.6 14.9
High school graduate...... 27.6 256
Some college.............. 29.6 31.3
College graduate ..........c.ccceeeuenee. 26.2 28.2
Income before tax distribution
after imputation............ccccoee 15.16 .0044
Negative income.................. 23 14
Less than 25th percentile .... 24.9 25.0
25th-50th percentile ...........cccoe.. 26.2 24.8
50th-75th percentile............ccccc.... 25.5 24.9
Greater than 75th percentile ......... 23.1 25.2

The second regression model in-
cludes interview characteristics as ad-
ditional covariates. Coefficients of the
demographic covariates remain signifi-
cant and with expected signs, as in the
first regression model. The coefficients
for the interview characteristics are sig-
nificant, but the coefficient for convert-
ed refusers is no longer significant. On
the length of time spent answering ex-
penditure questions, the coefficient for
“greater than 59 minutes spent answer-
ing expenditure questions” was signifi-

cantly large and positive (3,124.71,p =
<.001), while the coefficient for “short-
er than 28 minutes” was significantly
negative (-1,634.61, p=<.001). This is
consistent with expectations that more
expenditures are reported when more
time is spent on answering expenditure
questions. The coefficient for “no re-
cords used” is negative and significant
(-444.80, p = <.001). The coefficient
for “interview by telephone™ is positive
(273.06, p = .002); this is consistent
with other research which found phone
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respondents to report higher expendi-
tures and income (McGrath 2005).

The regression results suggest that
differences in interview characteris-
tics—not differences in demograph-
ics—explain converted refusers’ lower
reporting of expenditures compared to
respondents.

Effect of converted refusers on
expenditure estimates

The quarterly mean of overall expen-
ditures is lower for converted refusers
than it is for respondents. One way to
estimate the effect that data collected
from converted refusers have on the
mean expenditure estimates is to treat
converted refusers as proxy nonre-
spondents, and compute the bias of
nonresponse in the respondent mean as

shown in Groves (2006):

Y e ny Z—A =
Bias\Z;z )= — ,-R—ZjN )
Ny

Here
Z jr = mean expenditure esti-

mate for expenditure category j
from respondent R,

Py

ZjN = mean expenditure esti-
mate for expenditure category ]
from converted refusers, who are
proxy nonrespondents,

n, = number of converted
refusers, who are proxy nonre-
sponders, and

n, = total sample (converted

refusers plus respondents).

The relative nonresponse bias estimate
for expenditure category j is computed

as
6 - Bia?@iRL ZR’jA_ Z; ’
Z Z

j
i T.j

where

A

ZjT = mean expenditure esti-
mate for expenditure category j
from the total sample.



Table 4. Means of demographic characteristics for converted refusers and respondents, Consumer Expenditure Interview Survey,

April 2005-September 2006

Converted 95 percent tai
Characteristic of the CU refusers 5\;3 ip:,?; ggr;t) Difference confidence t-stat i_t/aal:ﬁg
(N=5,314) ’ interval
Number of members...........ccccoiiiiiiiiie 2.59 2.55 0.03 (0.00, 0.07) 1.51 11321
Number of earners................c..c....... 1.37 1.35 .02 (.00, .04) 1.39 1632
Number of members under age 18.... .70 .67 .03 (.00, .05) 1.57 1164
Number of members overage 64..............ccceveeenncns .31 .32 -.01 (-.02, .01) -1.07 .2824

The variance for relative nonre-
sponse bias does not have a closed-
form solution. An estimate of the vari-
ance for the relative nonresponse bias
for each expenditure category was cal-
culated using random groups (Wolter
1985). With the number of random
groups equal to 10, the variance for-
mula is as follows: *

~ i(ék,j_gj)2
var, (ej)= k:IIO(lTl)

where

A

V4 R,k,j 1s the respondent sample
mean on expenditure category j
for random group K,

A

ZT,k, j is the total sample mean
on expenditure category j for
random group kK

¢ ZR,k,j _ZT,k,j

0k,j == =

ZT,k’ j is the

relative bias on expenditure cat-
egory j for random group K, and

~ 1.
0. =—>0,.

) IOkZ:‘ k] is the average
of the relative bias on expendi-

ture category j over all 10 ran-
dom groups.

We used the variance formula pro-
vided above to calculate 95 percent
confidence intervals for the relative
nonresponse bias for each expenditure

3This random group’s variance for the relative
bias was first implemented in a nonresponse bias
study for the Interview Survey, CE Nonresponse
Bias Team (2007a). Nonresponse Bias: Using
Harder-to-Contact Respondents as Proxies for
Nonrespondents.

category. The general formula for the
95 percent confidence interval is

0 £1, 975 * 4/ Vary (6] )

B

where

~ 1.
0.=—)>0,.
ki .
! 10; "is the full
sample estimate of the relative
nonresponse bias on expenditure

category |.

The sign of the relative bias measure
indicates if converted refusers low-
ered (positive relative bias) or raised
(negative relative bias) the expendi-
ture estimate for a category, while the
magnitude of the relative bias indicates
the extent to which the expenditure
estimate is changed by including the
expenditures of converted refusers in
computing the mean expenditure esti-
mate. Where the 95 percent confidence
interval of the relative bias includes
zero, it indicates that the relative bias
reflects sampling variability and that
the expenditure estimate is not subject
to nonresponse bias. The underlying
assumption behind these computations
is that nonresponse is the only source
of bias.

The estimated relative bias for av-
erage quarterly total expenditures is
0.86 (.64, 1.08) percent. (See table 6.)
The survey estimate of expenditures on
reading materials has the largest rela-
tive bias (3.6 percent), followed by per-
sonal insurance and pensions (3.5 per-
cent), tobacco (2.7 percent), alcoholic
beverages (2.5 percent), cash contribu-
tions (2.0 percent), entertainment (1.9
percent), apparel (1.3 percent), health

care (1.2 percent), and personal care
(1.2 percent). The 95 percent confi-
dence interval for the estimated relative
bias for quarterly expenditure estimates
of transportation, housing, education,
and food include zero, indicating that
nonresponse bias is not affecting these
expenditure estimates.

Other recent studies of potential non-
response bias in the Interview Survey
used other definitions of proxy nonre-
spondents, and their estimates of rela-
tive bias of quarterly total expenditures
ranged from -0.14 (-1.4, 1.1) percent to
5.8 (2.0, 9.6) percent (CE Nonresponse
Team, 2007a, 2007b, Reyes-Morales
2007). These estimates of potential non-
response bias are limited by how close-
ly these various proxy nonrespondents
represent nonrespondents.

A pattern emerges when the expen-
diture categories are listed in decreas-
ing magnitude of the relative bias.
Categories with large relative bias are
reading materials, personal insurance
and pensions, tobacco, alcoholic bever-
ages, cash contributions, entertainment,
apparel, health care, and personal care.
Expenditure categories with small non-
response bias (and not statistically dif-
ferent from O at the 5 percent level) are
transportation, educational expenses,
and housing. The categories with large
relative bias represent more discretion-
ary types of expenditures, while the
categories with smaller relative bias
are more likely to be “necessities.”
This difference in relative bias between
expenditure categories may partly be
explained by recognizing that “neces-
sity” goods and services are less de-
pendent on personal characteristics and
preferences, and these regular expendi-
tures require less respondent effort to

Consumer Expenditure Survey Anthology, 2008 29



Table 5. Multiple regressions with quarterly total expenditures as the dependent variable, Consumer Expenditure Interview

Survey, April 2005-September 2006

Model with only demographic Model with demographic and interview
characteristics characteristics
Explanatory variable’
Parameter | Standard P.value | Parameter | Standard P-value
estimate error (SE) estimate error (SE)
INEEICEPL. ... 8,500.68 268.50 <.001 8,278.29 273.87 <.001
Converted refuser?..........ccooiieiiieeninc e -606.56 122.72 <.001 -85.62 121.90 4825
Respondent characteristic
MAIE?Z ...t 94.68 84.24 .261 328.21 83.10 <.001
Age
Less than 21 years old ..........ccocoeeiiiiiiiniiciiceeece, -731.06 287.19 .0109 -489.09 281.97 .0828
21-34 years 0ld..........cccoviiiiiinieiiee e -712.18 117.72 <.001 -593.11 115.63 <.001
50-64 years old.................. 3.80 117.23 .9741 -225.42 115.18 .0503
Greater than 65 years old.. -34.10 233.21 .8838 -371.45 229.08 .1049
RECE ..ot
BlacK... .o -1,275.38 129.94 <.001 -1,032.57 127.77 <.001
ASIAN . -1,032.14 206.93 <.001 -604.39 203.35 .003
Other race.......cocveiiiiiiiieee e -137.19 273.80 .6163 -338.24 268.68 .2081
Education level ..o
College graduate ..........ccooveeiieiiiiiieiieeeee e 1,840.05 109.20 <.001 1,648.74 107.35 <.001
High school graduate.. -876.37 108.25 <.001 -618.15 106.39 <.001
Less than high SChoOl.............coviiiiiiiiie e -1,773.17 132.75 <.001 -1,257.12 131.00 <.001
Household characteristic
Age composition--number of members
UNder 18 Years ........cuoivuieiiiiiieiee et 587.80 52.35 <.001 511.54 51.42 <.001
1864 YEAIS......eiiiiieiieiieee e 165.83 89.61 .0642 209.24 87.96 .0174
OVEI B4 YEAIS.....cuviiiiiiiieiee e -383.78 148.01 .0095 -365.10 145.20 .0119
Family composition ...........cooiiiiiiiiiiiieeee e
Husband and wife only ............cccocoiiiiniiiiee -428.66 155.68 .0059 -422.84 152.81 .0057
Single Parent ..........cccoiiiiieieeee e -1,465.51 213.50 <.001 -1,276.94 209.55 <.001
SINGIE. e -2,443.97 195.04 <.001 -2,123.56 191.53 <.001
Other family type .................. -1,622.71 146.45 <.001 -1,278.00 143.87 <.001
Income before tax distribution®
Negative INCOME.......ccooiiiiiiic e 6,135.78 1,052.52 <.001 5,729.98 1,032.66 <.001
25th-50th percentile ..........ccoieiiiiiiicee 1,755.38 123.78 <.001 1,429.96 121.98 <.001
50th-75th percentile.............. 4,184.24 142.15 <.001 3,642.01 140.52 <.001
Greater than 75th percentile 11,619.00 165.14 <.001 |10,740.00 163.82 <.001
NUmMber Of €arNEers..........cocveiiiiiieeee e -192.75 71.24 .0068 -206.51 69.91 .0031
RENEET .. -1,012.39 102.76 <.001 -584.86 101.71 <.001
Outside Of MSA? ..o -1,475.64 124.54 <.001 -1,431.44 122.45 <.001
Interview characteristic
Interviewed by telephone? ...........cccoooiiiiiiiiiiiiieeee, 273.06 85.81 .0015
NO USE Of rECOIdS?.....ooviiiiieiiie e -444 .80 88.27 <.001
Time spent on answering expenditure questions
Less than 28 minutes ........cccoeeeieiiiiiiieie e, -1,634.61 100.65 <.001
Greater than 59 minuUtes.........cccceviiiiiiiiieen 3,124.71 101.50 <.001
RoSQUANE.....eeeieee et 3453 .3700

' The reference group is female, 35-49 years old, White, with
some college education, family composition of husband and wife with
children, income in the positive first quartile, and an interview time

between 28 and 59 minutes.

2 Following are indicator (0, 1) variables: Converted refuser, male,

renter, outside of MSA, interviewed by telephone, and no use of

records.

3lncome distribution was broken out into five categories: Negative
income and positive (greater then or equal to zero) income divided

into quartiles.

recall and report. Thus, the differences
between respondents and converted re-
fusers, who are proxies for nonrespon-
dents, are less likely to affect spending
on necessities.

Conclusion
In summary, we found that converted

refusers answered fewer expenditure
questions with valid values, more fre-
quently responded with “don’t know”
or “refused” answers, reported lower
overall expenditures, provided less
complete reporting of expenditures and
income, and spent less time answering
expenditure questions than respondents.
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These behaviors are consistent with
satisficing, and suggest that, when con-
verted refusers agree to do the survey,
they are more likely to rush through it
and, thus, to provide poorer quality re-
sponses. There was mixed evidence for
differences in demographics between
converted refusers and respondents.



Table 6. Effect of converted refusers on expenditure estimates measured by relative bias, Consumer Expenditure Interview

Survey, April 2005-September 2006

Base-weighted mean expenditures ($) Relative bias
Expenditure categor Converted 95 percent
P 9o refusers I(les:pggd(;esn1t§ res c;Anlljents Percent confidence
(N =5,314) ‘ P interval

Quarterly total expenditures ...........ccceeevieeeeiieeesiiee s 10,336.64 11,128.31 11,033.11 0.86 (0.64, 1.08)
Reading materials...........ccccoiiiiiiiiiiiiieceeec 22.48 31.70 30.59 3.62 (3.03, 4.27)
Personal insurance and pensions ..........cccoceeeenieeeninenn. 842.97 1,169.02 1,129.82 3.47 (3.27, 3.67)
TODACCO ... 64.78 82.68 80.53 2.67 (1.98, 3.42)
Alcoholic beverages ..........ccocveiiieeiiiiieeiec e 73.05 91.30 89.10 2.46 (1.96, 2.97)
Cash contributions...........cccoiiiiiiii 369.16 439.80 431.30 1.97 (0.47, 3.64)
Entertainment ... 481.62 571.86 561.01 1.93 (0.97, 2.79)
APPAIE . 282.41 315.45 311.48 1.28 (0.54, 2.03)
Health care ..o 601.68 668.91 660.83 1.22 (0.67, 1.75)
Personal care 63.85 70.49 69.69 1.15 (0.60, 1.69)
Transportation 2,014.91 2,141.52 2,126.30 0.72 (-0.06, 1.48)
Housing ............ 3,633.79 3,670.39 3,665.99 0.12 (-0.27, 0.52)
EdUCAtION. ...t 207.31 203.63 204.07 -0.22 (-2.10, 1.82)
FOO .. 1,520.59 1,472.14 1,477.97 -0.39 (-0.59, -0.21)

Interviewers also perceived converted
refusers as having more time-related
concerns than respondents and as being
less likely to express hostile behavior
than final refusers. Regression analysis
provided some evidence that differenc-
es in interview characteristics—not de-
mographics—account for the disparity
in the quality of reporting. This finding
suggests that interview characteristics
should be considered when evaluat-
ing whether the interview is providing
good data.

When treating converted refusers
as proxy nonrespondents, we found a
small positive nonresponse bias for
quarterly total expenditures. That is,
including the expenditure reports of

converted refusers lowers overall ex-
penditure estimates. Our estimate is
within the range of estimates of relative
bias from recent studies which used
other definitions of proxy nonrespon-
dents. This result raises the broader
question of whether the cost and effort
of converting refusal cases is justified.
One possible limitation of this re-
search is the use of the converted refusal
question in the questionnaire to identify
converted refusal cases because of pos-
sible inconsistencies in how interview-
ers respond to the question. Another
possible limitation derives from the
measures used to evaluate data qual-
ity. Since there is no single measure of
quality, we considered a variety of in-

dicators. We were not able to quantify
the trade-off between these measures to
come up with a single “weighted” mea-
sure of overall quality.

Further research is needed to exam-
ine the impact of converted refusers
on published expenditure estimates by
treating them as nonrespondents and
reweighting the data. Another relevant
research project would be using the
panel feature of the Interview Survey
to study the behavior of converted re-
fusers in later waves; the study could
measure whether they are more likely
to become dropouts or intermittent
respondents, or to exhibit reluctance
compared to fully cooperative respon-
dents. |
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Outlier Detection by

Forecasting

he Consumer Expenditure Quar-

terly Interview Survey collects

data from consumer units (CUs)
about their expenses during the previ-
ous 3 months. The purpose of the sur-
vey is to gather information about large
purchases, such as those of vehicles
and appliances, and expenditures that
are made on a regular basis, such as
rent and utility payments. These data
are collected by the U.S. Census Bu-
reau and then transferred to the U.S.
Bureau of Labor Statistics (BLS), Divi-
sion of Consumer Expenditure Surveys
(CE). The branch of Production and
Control (P&C) screens and processes
the raw data for their eventual use in
publications and in the weighting of
the BLS Consumer Price Index.

P&C’s final data-editing procedure
for the Interview Survey is the Monthly
Tabulation of Expenditures (MTAB),
which maps or assigns expenditures to
a specific month and a Universal Clas-
sification Code (UCC)."! The MTAB
Review procedure then evaluates the
created data for suspicious values. To
improve the existing review procedure,
P&C initiated a research project in Au-
gust 2005. The goals of this project
were to make the MTAB Review more
efficient, focus analysts’ attention on
outliers, create more informative re-

! The Universal Classification Code, or
UCC, is the lowest level of aggregation for
consumer expenditures. For example, camp-
ing equipment, admission to sporting

events, and men’s shirts are categorized into
different UCCs.
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ports, and provide more accurate data
to end users.

Three techniques for improving the
process of selecting outliers were in-
vestigated during the modernization of
the MTAB Review. The method that
was chosen, which compared fore-
casted with reported values, was imple-
mented in February 2006. With this
technique, the analyst detects outliers
by using forecasted prediction inter-
vals created by SAS and comparing
them with current means.? This article
summarizes the forecasting technique
adopted for the MTAB Review.

Background

After all quarterly data have been re-
viewed and deemed complete, the
MTAB edit program produces a data
set containing the monthly expenditure
values. This data set contains approxi-
mately 450,000 observations per quar-
ter, categorized into one of 600 UCC
codes. A timing variable indicates
whether the collected expenditure con-
stitutes a continuous expense, with the
same amount every month, or whether
it represents a single monthly value.
For continuous expenses, the MTAB
edit creates three expenditure records,
one for each month in the quarter. For
all records, the amounts are assigned

2 Created by the SAS Institute, SAS, a
statistical analysis software package, is
widely used throughout the Bureau of Labor
Statistics. More information about SAS can
be found on the Internet at www.sas.com.



to a month of purchase and to the UCC
for the appropriate category. After cat-
egorizing all of the expenditure vari-
ables, analysts review the MTAB data
set for suspicious values.

Expenditure data typically have a
skewed distribution, with a few extreme
observations.> Only large expenditure
values qualify for review. Extremely
small values are usually considered le-
gitimate. They are also too numerous
and do not have a substantial enough
effect on the mean to warrant investi-
gation; therefore, they are not re-
viewed. Outliers can arise from unusu-
ally high reported expenditures, from
incorrectly entered values or codes, or
from other data-editing processes that
estimate missing values. The MTAB
Review procedure attempts to find, docu-
ment, and manually fix these outliers.

The Interview Survey has several
data-editing procedures, used through-
out the production cycle, for identify-
ing suspicious data. Screening at dif-
ferent classification levels ensures
clean data. Current outlier detection
techniques, besides those used for
MTAB Review, consist of gap tests, z-
scores, and mean comparisons. A gap
test takes all values above the mean
and sorts them in descending order.
Then the difference between the expen-
diture and the value immediately be-
low it is calculated. The largest gap is
determined, and every value above the
largest gap is flagged for further review.
The Priority Index (PINDX), one kind
of gap test, scores the difference be-
tween each value against the point im-
mediately below it for all observations
above the largest gap.* Any observa-
tion with a PINDX greater than 2.0,
where the suspect value is 3 times
larger than the value below it, is se-
lected for manual review.

Z-scores use distributional statis-
tics, such as the standard deviation or

3 Expenditures are recorded as positive
real numbers. Reimbursements can be
recorded as negative values. The distribution
is generally skewed to the right.

* For example, if the top values for a
UCC were 150, 50, 45, 40, and 35, then the
PINDX for the top observation would be
((150 - 50)/50) = 2.0.

the interquartile range, to compare in-
dividual points against the population
mean in relative terms. The standard-
ized z-score is equal to the observa-
tion, minus the mean, divided by the
standard deviation. For a two-tailed
test, a z-score of 3 is in the 99th percen-
tile. The CE uses a modified, more ro-
bust version of this test, in which the
observation is divided by the inter-
quartile range.’ A “robust” z-score of
25 is considered large enough for the
observation to be an outlier and is equal
to approximately the 99.9th percentile.®

Unlike z-scores, mean comparisons
consist of #-tests and other descriptive
statistics that compare means between
groups. Mean comparisons are useful
because the mean is sensitive to ex-
tremely large values. Although #-tests,
which use the standard deviation, are
the most common type of mean com-
parison, a simple percent change also
can be used. However, without any
normalization, percent changes be-
tween means have no scale for com-
parison. Therefore, each record must
be manually examined to determine
whether it contains an outlier.

These different techniques continue
to be used in statistical investigations.
However, analysts believed that im-
provements could be made to the
method used in the MTAB Review. A
description of the old procedure and
the new procedure that was adopted
follows, along with a discussion of
other methods that were considered.

Previous MTAB Review
Procedure

The old MTAB Review procedure was
based on comparing changes in mean
values. Analysts received two work-
sheets to be used in detecting outliers.
One worksheet compared the percent
change from the current quarter with
the percent changes from each of the
previous three quarters; the second

> See Appendix A.

® The exact distribution of the “robust”
z-score is unknown. The percentile approxi-
mation for a z-score of 25 is equal to 99.88.
This is calculated by using income and
expendi-ture data from 2004 through 2006.

worksheet compared the percent change
from the current quarter with that from
the same quarter for the previous 3
years. (See example 1.) The compari-
son with the previous three quarters
facilitated the detection of large single-
quarter shifts, while the comparison
with the same quarter for the previous
3 years looked for spikes in the yearly
trends. Analysts then searched for par-
ticularly large percent changes in
UCCs, where the percent changes were
based on the categorical type of UCC.

MTAB Review worksheet

The old review procedure was particu-
larly cumbersome for several reasons:

¢ The review consisted of manu-
ally comparing percentages for a
very large number of groups.

¢ Each UCC appeared in both
worksheets, together with the
changes for the three respective
quarters.

* Analysts reviewed every UCC,
because there was no standard-
ized method for identifying sus-
picious UCC:s for further outlier
review.

Methods Investigated

A number of outlier detection tech-
niques were considered in the investi-
gation of a new methodology for the
MTAB Review procedure. One method
compared histograms in order to iden-
tify distributional differences. Tests of
the distribution of the current quarter
against the previous quarter’s distribu-
tion produced no reliable results, be-
cause outliers do not necessarily
change the underlying distribution and
single values are too hard to detect on
a large scale.

A second method used #-tests to
determine whether there was a statisti-
cal difference in the means. Because
the skewed distributional pattern of the
CE data did not meet all of the require-
ments of a regular #-test, the Wilcoxon
rank-sum test, a nonparametric 7-test,
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Example 1. Previous MTAB Review worksheet

ucc RTYPE EXPNAME PC_Q041 PC_Q042
220612 DWASH/DISP/HOOD CAP IMP CRB QADEQPX5 27400.00 27400.00
320522 PORTABLE HEATING/ COOLING EQUIP CRB QADEQPX1 520.69 27229.22
600210 GENERAL SPORT/EXERCISE EQUIP FRA FURNPURX 99.77 1610.33
790600 MAINT/REP/UTIL OTH PROP CRB QADPSPLX . 1522.02
220615 CAP IMPROVE LABOR/MAT OWNV CRB QADLAB3X 741.76 1408.59
240321 ELEC SUPP, HEAT/COOL EQUIP RNTR CRB QADPSP3X 114.29 1400.00
790600 MAINT/REP/UTIL OTH PROP CRB QADLAB1X . 1319.10
600121 BOAT W/O MOTOR/BOAT TRAILERS oVB QTRADEX 381.01 1285.41
870401 BOAT/TRAILERS, NOT FIN. oVB QTRADEX 381.01 1285.41
300322 MICROWAVE OVENS OWND CRB QADEQPX2 66.67 1007.26
450312 TRADE-IN ALLOWANCE/CAR LEASE LSD TRADEEXP 400.00 829.13
240311 PLUMBING SUPP/EQUIP RNTR CRB QADPSPLX 9556.98 777.91
220615 CAP IMPROVE LABOR/MAT OWNV CRB QADLAB2X 4560.39 616.02
240213 MAT/EQUIP FOR ROOF/GUTTER OWND CRB QADPSP2X -79.74 606.58
230150 REP/MAINT LABOR/MAT RNTR CRB QADLAB1X 784.32 600.35
ucc SC_Q034 SC_Qo041 SC_Q042
220612 DWASH/DISP/HOOD CAP IMP 27400.00 . 14411.05
320522 PORTABLE HEATING/ COOLING EQUIP 27229.22 41.91 272.84
600210 GENERAL SPORT/EXERCISE EQUIP 1610.33 83.76 83.91
790600 MAINT/REP/UTIL OTH PROP 1522.02 . .
220615 CAP IMPROVE LABOR/MAT OWNV 1408.59 918.70 420.13
240321 ELEC SUPP, HEAT/COOL EQUIP RNTR 1400.00 . 59.83
790600 MAINT/REP/UTIL OTH PROP 1319.10 . .
600121 BOAT W/O MOTOR/BOAT TRAILERS 1285.41 512.94 269.26
870401 BOAT/TRAILERS, NOT FIN. 1285.41 512.94 269.26
300322 MICROWAVE OVENS OWND 1007.26 22.21 37.01
450312 TRADE-IN ALLOWANCE/CAR LEASE 829.13 421.16 208.21
240311 PLUMBING SUPP/EQUIP RNTR 777.91 765.55 5062.77
220615 CAP IMPROVE LABOR/MAT OWNV 616.02 2165.42 2513.58
240213 MAT/EQUIP FOR ROOF/GUTTER OWND 606.58 8.84 258.94
230150 REP/MAINT LABOR/MAT RNTR 600.35 751.57 612.17

was used. This test examines the distri-
butional differences between two sam-
ples. A disadvantage of the test is that
extremely large values do not have a
significant impact on the ordinal rank-
ing of observations and thus cannot be
identified. Another disadvantage is that
the test can compare the current quar-
ter only with a single previous quarter;
it cannot identify trends or seasonality
sometimes found in CE data.

The final method investigated to de-
tect outliers used a forecasting model
to predict UCC means for the current
quarter. The forecasting procedure, ac-
counting for trend and seasonality, cre-
ates a prediction interval that is then
compared against the actual mean. This
method was determined to be the most
effective, and it replaced the previous
method beginning with the second
quarter of 2005.

Adopted MTAB Review
procedure

The new procedure uses forecasting
to create a prediction for the current
quarter of data and then compares
the predicted value against the mean
of actual data value collected in the
current quarter. Let x4 denote the col-
lected mean of the current quarter. The
input time-series data consist of quar-
terly means taken from the previous 10
years of data (from g _,, through the
preceding quarter, 4.4 ). The procedure
then forecasts a mean f, and compares
this predicted mean against the col-
lected g, . The width of the confidence
interval is calculated on the basis of the
average number of observations from
each quarter, and any collected g, that
is greater than the upper bound of the
confidence interval for the predicted
will be output for the analyst to review.
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Before forecasting, a check is run to en-
sure that there are enough observations for
an accurate prediction. Any UCC that does
not have at least 10 quarters of historical
means, either because it was recently added
or it was rarely collected, cannot be accu-
rately forecasted and is output for manual
review. This minimum requirement is sat-
isfied for the majority of UCCs, including
those collected annually, by using 10 pre-
vious years of data as the starting date for
the collection. After making certain that the
UCC has a sufficient number of observa-
tions, analysts test whether a logarithmic
transformation is appropriate.

The LOGTEST macro applies a loga-
rithmic test to each UCC that has 10
or more observations.” If the log-trans-

7 The LOGTEST macro is included in the
SAS/ETS software package. Details of the macro
can be found on the Internet at v8doc.sas.com/
sashtml/ets/chap4/sect17.htm.



formed model has a larger log likelihood
than that of the untransformed model,
then the log transformation is run on the
UCC.? This transformation smoothes
the data, thereby correcting for expo-
nential growth (exhibited, for example,
by expenditures on cellular phones) and
exponential decline (demonstrated, for
instance by spending on pagers).

After testing whether a log trans-
formation is appropriate, the width of
the confidence interval is determined.
This calculation is based on the mean
number of observations in the histori-
cal quarters. For UCCs for which there
are a large number of observations, the
mean is less vulnerable to a single large
value; thus, it becomes more difficult
to find outliers. In order to offset the
reduced effect of the outlier, the width
of the confidence interval is decreased.
For example, UCCs with an average of
1,000 or more observations each quar-
ter are assigned a confidence interval of
85 percent, while less common UCCs
are tested at a wider confidence interval
of 97 percent.

After an appropriate width has
been established, the Proc Forecast
procedure in SAS is used to predict the
current quarter’s mean. This procedure
employs a user-specified method—the
Holts-Winter exponentially smoothed
trend-seasonal method—to decom-
pose the data into trend, seasonal, and
irregular components. Exponential
smoothing weights previous data
points according to how important
they are in predicting future quarters’
values. The Proc Forecast procedure
allows the user to specify the weights
given to previous quarters, from zero
to unity. A weight closer to zero makes
the forecast less sensitive to recent
trends. A weight near zero is used with
time-series data that are not volatile.
A weight closer to unity makes the
forecast more responsive to recent
trends. A weight of 0.3 was chosen
for the project because CE data, while
volatile, still follow long-term trends.
This weight is on the upper end of a
reasonable bound and compensates
for the lack of stability in some of the

§ See Appendix B.

UCC predictions.” The Holts-Winter
method was chosen for the project
because of its ability to adjust for
seasonal fluctuations in the series. The
forecast provides mean and interval
predictions for four quarters into the
future. These predictions are then used
to test for outliers.

Proc Forecast creates an output data
set containing the actual and predicted
points, along with the upper and lower
bounds of the confidence interval. This
data set is then used by Proc Gplot to
create a graphical representation of the
UCC' s life cycle.'” For documentation
purposes, a graph is created for every
UCC. The resulting graphs allow the
analyst to visually compare the current
quarter’s mean with previous means
and predicted means. For example, the
plot of UCC 270102, Cellular phone
service (see chart 1), shows that the
mean has been relatively steady and
increasing gradually over time. The
mean for the first quarter of 2006 is
within the confidence interval and very
close to the predicted mean; therefore,
this UCC would not require any further
investigation.

The plot of UCC 310220, Video
cassettes, tapes, and discs (see chart
2), shows an increasing trend over
time, with strong seasonal spikes in the
first quarter of each year. The previous
methodology for the MTAB Review,
which involved the percent change
between quarters, could not identify
seasonality. Once again, the actual
mean is within the prediction intervals,
so this UCC would not be reviewed by
the analyst.

Finally, the plot of UCC 450310,
Car lease payments (see chart 3),
reveals a break in the trend, with
the mean starting to decrease in the
third quarter of 2003. The prediction
model quickly adapts and corrects
itself, showing a downward trend.
From the graph, an analyst can see
that the current quarter’s mean not
only is above the upper bound of the

° Forecasting Methods, on the Internet at
v8doc.sas.com/sashtml/ets/chap12/sect13.
htm.

19 The GPLOT Procedure, on the Internet at
v8doc.sas.com/sashtml/gref/zlotchap.htm.

confidence interval, but also is equal to
the maximum of the past means. This
UCC would be considered an outlier
and would thus be investigated.

A report is generated for a UCC
when its current-quarter mean, g, is
greater than the upper bound of the
prediction interval. The report consists
of summary statistics, the forecasted
model’s graph, a plot of the number of
observations by quarter, and the high-
est 20 expenditures for the UCC. For
the highest 3 expenditures, the report
also includes CU characteristics and
income—additional information that
aids the analyst in deciding whether the
outlying expenditure is valid.

Implementation of the
Forecasting Technique

The use of a forecasting model to de-
tect outliers offers several advantages
over the previous review procedure:

¢ Forty quarters of data are used
to forecast trends and seasonal-
ity. In contrast, in the previous
review procedure, analysts could
compare only 7 quarters of
data.

¢ Reviewer burden is reduced.
The number of UCCs reviewed
per quarter has decreased from
more than 600 to approximately
35, which are selected by the
forecasting model.

* Reviewers have visual summa-
ries of the data they are review-
ing. The new program creates
graphs that plot the actual and
forecasted means and the num-
ber of observations per quarter.
In contrast, in the old review
procedure, reviewers had access
only to a tabular presentation of
the data.

* The nonnormal distribution of
the expenditure data does not
invalidate statistical results.

Forecasting as a means of detecting
outliers yields better results than the
previous method or any of the other
methods investigated. The updated
MTAB Review process now uses 40
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Chart 1. Forecast of UCC 270102 cellular phone service
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Chart 2. Forecast of UCC 310220 video cassettes, tapes, and discs
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6.1

Chart 3. Forecast of UCC 450310 car lease payments
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quarters of data and produces output
in the form of tables and graphs. Mean
comparisons, by contrast, can display
only a limited number of historical
means and percent changes in the form
of a spreadsheet. Graphs displaying the
last 40 quarters are easier to understand
than numbers on spreadsheets. With
the new method, the number of UCCs
to investigate has increased from
roughly 20 to approximately 35, but the
effort of deciding which UCCs are se-
lected is determined by the prediction
interval. Using prediction intervals,
analysts save time in the detection
phase of a review and concentrate on

the investigative stage. This method
allows analysts more time to determine
why the UCC was outside of the confi-
dence interval.

Conclusion

A comparison of the forecasted mean
with the reported mean as a technique
for detecting outliers is superior to the
previous method used for the MTAB
Review. The new method accounts for
levels, trends, and seasonality and suc-
cessfully identifies outlying means,
whereas traditional techniques do not.
The use of a prediction interval to de-
tect outliers reduces reviewer burden

by eliminating the need to review ev-
ery UCC individually, enabling analysts
to focus on suspicious expenditure
values.

An issue for further investigation
is the examination of instances in which
insufficient reports on a UCC render
the forecasting technique ineffective.
These UCCs include rarely collected
expenditures, as well as added catego-
ries created to capture new technolo-
gies and changes in consumer spend-
ing. A statistical method for detecting
outliers within these UCCs is needed
and would save analysts the task of
reviewing such UCCs manually. u

Consumer Expenditure Survey Anthology, 2008 39



Technical note A

The z-score is defined as

o Kimu).
o

where Xi = the expenditure value of
the individual observation, # = the
mean of the UCC, and ¢ = the standard
deviation of the UCC.

Technical note B

he log test macro runs “an auto-
regressive model to a series and
fits the same model to the log of the
series. Both models are estimated by

the maximum likelihood method, and
the maximum log likelihood values for
both autoregressive models are com-
puted. These log likelihood values are
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The robust z-score is defined as
0 b

where @ = the interquartile range.

then expressed in terms of the original
data and compared.”"!

'' Overview, on the Internet at
v8doc.sas.com/sashtml/ets/chap4/sect18.htm.
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Steven Bass is an economist formerly work-
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Reclassitying Low-
Expenditure Consumer
Units in the Consumer
Expenditure Interview

Survey

ne of the primary uses of data
O from the Consumer Expendi-

ture Survey (CE) is the com-
putation of weights representing the
purchases of goods and services in the
construction of the Consumer Price
Index (CPI), a principal Federal eco-
nomic indicator. Accurate representa-
tion of actual expenditures is thus criti-
cally important beyond usual data qual-
ity standards. The CE processing sys-
tem has several screening processes
in place to ensure data quality. One
such process is the minimal expendi-
ture edit, which screens out consumer
units (CUs)! with unusually low re-
ported total expenditures for further
investigation, to determine whether
they should be reclassified as noninter-
views—that is, whether they should be
treated as if they had refused to take
part in the survey. Data from noninter-
views are not used in the computation
of official expenditure estimates from
the CE. A minimal expenditure edit has
been implemented for the CE Diary Sur-
vey since 2002. In April 2006, a minimal
expenditure edit was implemented for
the CE Interview Survey, to investigate
cases with very low expenditures. This
article describes the methodology of
the minimal expenditure edit for the In-
terview Survey, as well as the results
attained from its first year of implemen-
tation.

! See the glossary in Appendix: Description
of the Consumer Expenditure Survey for the
definition of a consumer unit.

Background

Both Interview and Diary Survey data
go through a series of edits before pub-
lication. Among these edits are consist-
ency checks, outlier review, imputation,
and weighting. Minimal expenditure
edits for both surveys take place early
in the production process, prior to CU
weighting and any expenditure or in-
come imputation. Although the mini-
mal expenditure edit process for each
survey is essentially the same, a num-
ber of differences exist because the
Diary Survey is self-administered while
the Interview Survey is administered
by a field interviewer. For the Diary
Survey, respondents record all their ex-
penditures in a diary for two consecu-
tive 1-week periods. It is difficult to
ensure that a respondent has com-
pleted the Diary form accurately, includ-
ing all of his or her expenditures, be-
cause no one is observing the process.
For this reason, the minimal expendi-
ture edit process for the Diary Survey
is much more structured than that for
the Interview Survey.

The Diary minimal expenditure edit
process uses the number of expendi-
tures recorded, the total amount re-
corded, and CU characteristics (such
as the size of the CU) to determine
whether a low report for total expendi-
tures by a CU is legitimate. As part of
the reclassification algorithm, urban
CUs have to meet a higher expenditure
threshold than rural CUs, because ru-
ral CUs are more likely to do their shop-
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ping less often. Students and small
CUs also are treated differently be-
cause of their lower expected expendi-
ture levels. In 2006, more than 800 of
the nearly 20,000 eligible diaries were
from CUs that were reclassified as
noninterviews. The process is entirely
automated, and none of the individual
CU reclassifications are manually re-
viewed.

In contrast to the Diary Survey,
which is a self-administered paper sur-
vey, the Interview Survey is a computer-
assisted personal interview (CAPI).
Using a laptop computer, the field in-
terviewer asks the respondent a series
of questions about his or her expendi-
tures and records the responses.? To
reduce respondent burden, most sets
of related questions (such as those
having to do with telephone expenses)
are preceded by a screener question
(for example, “Have you received any
bills for telephone services?”). If the
respondent has not received any tele-
phone bills, the entire section can be
skipped by answering “No” to the ques-
tion. However, although a “No” answer
can help avoid unnecessary followup
questions, respondents may respond
“No” to screener questions (even
though they have applicable expendi-
tures) in order to skip over questions
and minimize the time it takes to com-
plete the interview. The minimal expend-
iture edit is meant to screen out such
invalid cases of low total expenditures.

The Interview minimal expenditure
edit process was intended to screen for
three separate potential problems:

* CUs effectively refusing to partic-
ipate in the survey by answer-
ing “No” to all or most of the
screener questions or refusing to
answer individual questions.

* Field interviewers fraudulently
completing the survey without
interviewing the CU.

2 The Interview Survey moved from a
paper form to the CAPI format in April
2003. For more information, see L. Groves,
“Computer-Assisted Personal Interviewing
for the Consumer Expenditure Interview
Survey,” Consumer Expenditure Survey
Anthology (Bureau of Labor Statistics,
2003), p. 18.

* Field interviewers not asking all
of the questions to certain groups
of people (for example, skipping
questions to students about
owned properties).

Methodology
In the minimal expenditure edit process
for the Interview Survey, CUs are se-
lected by an automated procedure and
are manually reviewed on an individual
basis. Two factors—the length of the
interview and the total sum of expendi-
tures reported—are used to determine
whether a CU should be investigated.
In the computation of total expendi-
tures reported by a CU, “Don’t know”
or “Refused” responses are treated as
zeroes. Although some questions ask
for quarterly values while others ask
for monthly values, these different ref-
erence periods are not standardized to
the same period for the purposes of the
minimal expenditure edit.

A CU’s records are manually re-
viewed in greater detail if

* The total sum of expenditures is
less than $100 or

¢ The total sum of expenditures is
between $100 and $300, and the
interview time is less than 15 min-
utes.

In the manual review of the CUs
screened out by the automated proc-
ess, other variables in addition to total
expenditures and interview time are
used to evaluate a case. These addi-
tional variables are related to expendi-
ture reporting characteristics (such as
the number of expenditures recorded
and the number of “Don’t know” or
“Refused” responses), respondent
characteristics (such as the respondent’s
age, the size of the CU, whether the
CU is in an urban or a rural location,
and whether the CU resides in public
housing or student housing), and data
collection characteristics (such as
whether the interview is a telephone
or personal interview and the number
of visits to the CU by the field inter-
viewer). A detailed record of all the
CU’s expenditures and any field inter-
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viewer notes are taken into consider-
ation, as is information provided by the
CU in previous interviews.

CUs that are manually reviewed in
the minimal expenditure edit process
are presumptively treated as noninter-
views. The review process consists of
a search for mitigating factors that
would explain the low level of expendi-
tures for the quarter. Elderly respond-
ents, college students, recipients of
food stamps, and occupants of public
housing are almost always treated as
valid low expenditure cases, because
they tend to have lower expenditure
levels than the general population has.
If the respondent has a high number
of “Don’t know” or “Refused” re-
sponses, that is also taken as evidence
of'a proper interview, because such re-
spondents still provide information on
the specific items purchased by a CU.
Expenditure amounts for “Don’t know”
and “Refused” responses are imputed
later. Often, field interviewer notes also
will provide valuable information, such
as expenses that have been paid for
by parents or other relatives. If no per-
suasive reason can be found to explain
the low level of expenses for the 3-
month recall period, the CU is reclassi-
fied as a noninterview and is excluded
from the computation of official esti-
mates from the CE.

Results

The Interview Survey minimal expend-
iture edit was implemented in 2006. For
that year, 49 CUs were reclassified as
noninterviews, out of a total of 257
flagged by the edit process. These re-
classified CUs differed significantly
from the general population of CUs.
(See table 1.) Specifically, reclassified
cases have much lower expenditure
totals, interview time, and reported in-
come than the general population has.
Although data can be collected either
in person or over the phone, in-person
interviews generally elicit higher qual-
ity data. Reclassified interviews are
more likely to have taken place over
the phone. Also, respondents are more
likely to have been converted refusals,
aterm used for CUs that initially refuse
to participate in the survey. In addition,



the complete absence of any record us-
age (for example, credit card statements
or receipts) shows a low level of dili-
gence on the part of respondents in
these CUs.

The differences between the reclas-
sified interviews and those flagged by
the process but not reclassified are en-
lightening. (See table 1.) Although the
income level is still low, cases that are
flagged but not reclassified have a
much higher income level than the re-
classified cases. They also have a
higher rate of personal interviews and
a lower rate of converted refusals. Stu-
dents and residents of public housing
are also among those who are less likely
to be reclassified.

Although low annual income would
seem to be a reasonable explanation for
low expenditure totals, it is likely to be
unrepresentative of true income in
many cases. The income questions in
the Interview Survey are asked at the
end of the interview and are part of the
Work Experience and Income section.
Many respondents choose not to an-
swer these questions fully. In the In-
terview Survey minimal expenditure edit
process, annual income is used mostly
as a proxy for respondent diligence.
Beginning with 2004 data, the CE imple-
mented an income imputation process
to correct for the low response rate of
income questions. The Interview Sur-
vey minimal expenditure edit is per-
formed at an earlier stage of process-

ing, and only the reported income data
are used in the edit.

In addition to reclassifying CUs to
noninterview status, the April 2006 mini-
mal expenditure edit revealed that a
field interviewer had been systemati-
cally falsifying data, and those falsi-
fied cases were removed from the data-
base. These cases accounted for 5 of
the 49 reclassified CUs. The expendi-
ture data compiled for that edit also
have been useful as data quality meas-
ures in other analyses. The number of
expenditure questions answered, the
number of “Don’t know” or “Refused”
responses to expenditure questions,
and the total reported expenditures be-
fore processing are variables that were
created specifically for the Interview
Survey minimal expenditure edit. How-
ever, these variables also serve as indi-
cators of data quality and have been
used in other recent research on the
Interview Survey (such as comparing
the quality of reporting between con-
verted refusers and other respondents
and comparing the quality of responses
among different treatment groups in an
incentive experiment). The data com-
piled by the edit process can be used
to examine other issues as well. CUs
with high expenditure totals and short
interview times could be interpreted as
evidence of inaccurate information pro-
vided by the respondent or of fraudu-
lent data entered by the field interviewer.
In addition, the data can be used to

investigate the correlations between
expenditures and other variables, such
as participation in public housing or in
food stamps programs.

Conclusion

Analysis of the effectiveness of the
minimal expenditure edit process in the
Interview Survey is still ongoing. So
far, the low number of reclassified cases
has had a negligible effect on the com-
putation of official expenditure esti-
mates from the CE. Further analysis is
necessary to determine whether the
thresholds used in the edit should be
revised to increase the number of cases
evaluated.

One consideration for future imple-
mentations of the Interview minimal ex-
penditure edit is automation. Currently,
cases are selected for manual review
on the basis of a fixed set of criteria,
but the ultimate decision to reclassify
is left to the reviewer. A rule-based ap-
proach would increase the consistency
of the edit by removing human error, in
addition to saving the reviewer time,
thereby allowing him or her to consider
a larger number of cases. However, this
change would come at the expense of
flexibility. Experimentation with a more
extensive set of criteria, as well as an
analysis of the tradeoff between false
positives and false negatives, is needed
to determine whether the process
should be modified to achieve the ap-
propriate balance. |
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Table 1. Comparison of average expenditures, income, and characteristics, by type of interview,
Consumer Expenditure Survey, second quarter 2006 to first quarter 2007

tem Good interviews Reclassified Fl?ggi:g#;g“
(n =32,554) cases (n = 49) (n = 208)
Expenditure total ..........ccocooieieieiecicececeeee $8,542 $44 $42
Necessities total' .. $2,325 $18 $19
Total tiMe? ... 60 minutes 29 minutes 32 minutes
ANNUALINCOME ... $30,405 $45 $440
CU Size e 2.4 persons 1.7 persons 1.5 persons
Age of respondent 49 53 53
Other statistics (percent):
Personal interviews?* ..o 67.2 55.1 72.6
Converted refusal®.........ccooiiiiiiiiiie e 1.7 38.8 20.7
Usage of records® .. 47.4 0 3.4
FOOd StamPS .......cooiiiiiiiiie e 4.7 41 4.3
Student hOUSING .....ceiiiiiiiiii e 1.1 12.2 16.8
PUblic hOUSING ....eeiiiieii e 2.7 41 18.8

! The necessities fotal statistic is the sum of the amounts
spent on groceries, utilities, and housing payments—items
for which almost all CUs should report expenditures.

% Total time is the amount of time spent in the interview
process.

3 Annual income reported here is lower than published
income for two reasons. First, respondents who are unwilling
to reveal their income levels have the option of selecting an
income bracket instead. An income equal to the median of
reported incomes inside the bracket selected is then imputed.
Second, data are imputed for incomplete income reporters.
Income data reported in this table are compiled prior to both
bracket and income imputation.
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4 The Interview Survey is conducted either in person or
over the phone. In-person interviews are the preferred
method, because they generally elicit higher quality data.

° The designation converted refusal is selected at the dis-
cretion of the field representative if the respondent initially
refused the survey, but was eventually convinced to partici-
pate.

¢ In the survey assessment section, the field interviewer is
asked whether the respondent “Always, almost always, mostly,
occasionally, almost never, or never” used records (such as
receipts or credit card statements) to answer the questions.
The entry “usage of records” is the percentage of CUs classi-
fied in a category other than “never.”
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Out-of-Pocket Health
Care Spending Patterns
of Older Americans,

as Measured by the
Consumer Expenditure

Survey

he United States has experi-
I enced many changes over the
past two decades in the way
health care is managed, such as the
shift from primarily fee-for-service
type health insurance coverage to
coverage through health maintenance
organizations (HMOs) and preferred
provider organizations (PPOs). Health
care expenditures, as a proportion of
all expenditures, have increased over
the last 20 years. This article exam-
ines the health care expenditures of
older families in the age ranges just
before and just after the Medicare
eligibility age of 65 and analyzes how
health care expenditures for these two
groups have changed. The analysis
includes an examination of health care
expenditure changes over the past two
decades between consumer units with
reference person in the 55-64 year-old
range, and so not eligible for Medicare,
and consumer units with reference
person in the 65-74 year-old range,
whose reference person is eligible for
Medicare.

In the Consumer Expenditure Sur-
vey (CE), health care expenditures
include health insurance, medical
services, drugs, and medical supplies.
Only out-of-pocket, non-reimbursed
expenditures on these items are in-
cluded; for example, the portion of
a health insurance premium that the
consumer unit pays, as opposed to the
portion paid by an employer; any co-
payments paid by the consumer unit;

46 Consumer Expenditure Survey Anthology, 2008

and any insurance deductibles. Thus,
the CE captures data on how much
consumer units pay for their health care
expenditures, not necessarily the total
cost of the health care provided to that
consumer unit. The CE also captures
data on the health insurance status of
the consumer unit—although this article
does not include health insurance status
of the consumer unit in its analysis—as
well as the type of health insurance,
such as PPO or HMO.

Data and methods

Data from the Consumer Expenditure
Survey for 1985, 1995, and 2005, are
used in this analysis. Note that while
the age of the reference person clas-
sifies the consumer unit into an age
group, other members of the consumer
unit could be different ages. Therefore,
someone in a consumer unit in the 55-
64 year-old age group other than the
reference person could be eligible for
Medicare. In the 65-74 year-old age
group, the reference person is eligible
for Medicare, because the reference
person is at least 65 years old.

Some key demographic charac-
teristics associated with expenditures
do not change, or vary only slightly,
across this 20-year period. In the 55-64
year-old group, the average number of
persons! in the consumer unit is 2.4 in
1985,2.2in 1995, and 2.1 in 2005. In
the 65-74 year-old group, the average
number of persons in the consumer
unit is approximately 2 in all 3 years.



Another similarity in all 3 years is
the average number of earners in the
consumer unit: For the 55-64 year-old
group, the average number of earners
in the consumer unit is about 1.4, while
in the 65-74 year-old group it is slightly
more than 0.5.

Expenditures

Over the 20-year period, there was
a greater percent increase in expen-
ditures on health care than in total
expenditures. As a share of average
total annual expenditures, health care
expenditures rose for both age groups
over the two decades. Total average
annual expenditures, in nominal terms,
increased for both groups from 1985
to 1995 to 2005. The nominal percent
change in average annual expenditures
was different from 1985 to 1995 for the
two groups, with a 32-percent increase
in expenditures for the 55-64 year-old
group and a 41-percent increase in
expenditures for the 65-74 year-old
group. The nominal percent change
in expenditures from 1995 to 2005
was similar for both groups at about 52
percent. In real terms, using constant
dollars with 2005 as the base year, the
percent change in average annual ex-
penditures was also different between
the two groups from 1985 to 1995 —a
7-percent decrease for the 55-64 year-
old group and 0.5-percent decrease for
the 65-74 year-old group; it was similar
from 1995 to 2005 with an increase
of approximately 19 percent for both
groups. (See table 1.)

In the 55-64 year-old group, health
care expenditures were 5.5 percent
of total average annual expenditures
in 1985. (See table 1 for values.) In
1995, the proportion rose slightly to
5.9 percent, but by 2005 the share al-
located to health care had increased by
another percentage point to 6.9 percent.
In contrast, the larger increase in share
allocation for those 65-74 years old
occurred from 1985 to 1995. In 1985,
the share allocated to health care was
9.2 percent, and by 1995 that share had
increased to 10.4 percent. From 1995
to 2005, the share increased to 10.8
percent of total annual expenditures.
When comparing the two age groups,

the share of expenditures allocated to
health care by the 65-74 year-old group
is slightly more than 1.5 times the share
allocated by the 55-64 year-old group
in all 3 years.

The rate of increase in health care
expenditures differed between the two
groups. The 55-64 year-old group
showed a different rate of increase
from 1985 to 1995 than from 1995
to 2005. Expenditures on health care
by the 55-64 year-old group rose 41
percent, in nominal terms, from $1,355
in 1985 to $1,911 in 1995; they rose
another 78 percent to $3,410 in 2005.
In real terms, expenditures on health
care by the 55-64 year-old group de-
clined by 27 percent from 1985 to 1995
and rose by 22 percent from 1995 to
2005. In contrast, the rate of increase
in health care expenditures, in nominal
terms, by the 65-74 year-old group was
the same from 1985 to 1995 and from
1995 to 2005. For this group, health
care expenditures rose 59 percent,
from $1,649 in 1985 to $2,618 in 1995,
followed by a 60-percent increase to
$4,176 in 2005. In real terms, health
care expenditures by the 65-74 year-
old group declined by 18 percent from
1985 to 1995 and rose by 9 percent
from 1995 to 2005.

The Consumer Price Index® (CPI-
U) for medical care shows that the
price of medical care rose from 1985
to 2005. The CPI for medical care
rose 94 percent from 1985 to 1995,
and then rose 47 percent from 1995 to
2005. The medical care price index
rose faster than the All Items price
index measured by the CPI. There was
a 42-percent increase in the All Items
CPI-U from 1985 to 1995, and another
28 percent increase to 2005.

There is a distinction between the
level of out-of-pocket expenditures,
as measured by the CE, and the rate of
price inflation as measured by the CPI
for medical care. The CE measures a
consumer unit’s expenditures, (price
times quantity) while the CPI measures
quality-adjusted (where possible) price
change for a fixed quantity of goods
and services. Therefore, the CE ex-
penditure value alone cannot be used
to determine whether price or quantity

consumed, or both, are rising or fall-
ing. Thus, it is useful to examine the
CPI to determine whether prices for a
particular good or service were rising
or falling over the period examined.

Health insurance. Expenditures on
health insurance by the 55-64 year-old
group, in constant dollars, with 2005
as the base year, increased in all three
periods, rising from $1,284 in 1985 to
$1,3141in 1995, and to $1,585 in 2005.
Among the 65-74 year-old group,
health insurance expenditures also rose
in real terms in all three periods, from
$1,917 in 1985 to $2,239 in 1995, and
t0 $2,352 in 2005. Medicare payments
are a component of the health insurance
category, along with the more tradi-
tional types of insurance. Expenditures
on Medicare payments by both age
groups rose in both nominal and real
terms over the three periods.

While the 65-74 year-old group
spent more of their health care dollar
on health insurance than did the 55-
64 year-old group in all 3 years, both
groups showed the largest increase in
the shares allocated to health insurance
from 1985 to 1995, as compared to
1995 t0 2005. In 1985, the 55-64 year-
old group allocated about 33 percent of
their health care spending to health in-
surance; by 1995, that share increased
to 47 percent. (See table 1 for dollar
amounts.) In 2005, the share allocated
to health insurance was relatively un-
changed from 1995 at 46 percent of all
health care spending. The older group,
those 65-74 years old, spent 41 percent
in 1985, compared to 58 percent in
1995 and 56 percent in 2005.

Charts 1 and 2 show the four
components of health care and the
allocation of health care expenditures
among those components in 1985,
1995, and 2005. Chart 1 shows these
data for the 55-64 year-old group;
chart 2 shows these data for the 65-74
year-old group.

The magnitude of the share increase
for health insurance was about the same

' This analysis does not adjust for changes
in consumer unit size over time.

2 All urban consumers, U.S. all-city average;
http://www.bls.gov/cpi/home.htm
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Table 1. Selected average annual expenditures and characteristics of consumer units, by selected age of reference person,
Consumer Expenditure Survey, selected years, nominal dollars

ltem 55 - 64 years 65 - 74 years
1985 1995 2005 1985 1995 2005
Number of CUs (in thousands)............cccevvevinnincieenienne. 13,056 12,624 18,104 11,302 11,933 11,505
Income before taxes . $27,055 $38,326 $64,156 $18,191 $25,553 $45,202
Average age of reference person.........ccccccevevceeeiiieeennnd 59.5 59.4 59.3 69.3 69.3 69.1
Average number of persons in CU .........ccccceeceiiiiniiiinnns 24 2.2 2.1 2.0 1.9 1.9
Average number of €arners...........ccooceeeeiiieiiiiieeniiiee 1.4 1.4 1.3 .6 .6 7
All item CPI, all urban consumers (1982-84=100)............ 107.6 152.4 195.3 107.6 152.4 195.3
Medical care CPI, all urban consumers
(1982-84=100) ....eeeriiiiieeriieiieireseere et 113.5 220.5 323.2 113.5 220.5 323.2
Prescription drugs CPI, all urban
consumers (1982-84=100) .........ccceerverrrrrenirirenereereenes 120.1 235 349 120.1 235 349
Average annual expenditures................cccoeecrevevevevenenenes. $24,765.52 | $32,626.42 | $49,592.08 | $17,937.87 | $25,277.23 | $38,573.50
Percent change in nominal terms 31.74 52.00 40.92 52.60
Expenditures in real dollars (2005 as base year)' ....... $44,950.80 | $41,810.63 | $49,592.08 | $32,558.23 | $32,392.67 | $38,573.50
Percent change in real terms..........coocoeiiiiieiiieeies -6.99 18.61 -.51 19.08
Health care ... $1,355.27 | $1,911.27 | $3,410.39 | $1,648.78 | $2,618.00| $4,175.77
Percent change in nominal terms............ccccceviieniinn| 41.03 78.44 58.78 59.50
Expenditures in real dollars (2005 as base year)? ..| $3,859.24| $2,801.46| $3,410.39| $4,695.03 | $3,837.36| $4,175.77
Percent change in real terms...........ccccoviiiiiiiiciienn -27.41 21.74 -18.27 8.82
Share of average annual expenditures 5.47 5.86 6.88 9.19 10.36 10.83
Percent reporting®  ....ooiiieiee e 83.09 84.31 84.00 95.42 97.47 94.56
Health insurance............ccooevieriiiicen e $451.02 $896.76 | $1,584.75 $673.36 | $1,527.32| $2,352.13
Expenditures in real dollars (2005 as
base year)? ... $1,284.31| $1,314.43 | $1,584.75| $1,917.44 | $2,238.68| $2,352.13
Percent reporting ..........coccveeiiiiciniic e 56.77 61.34 65.03 89.70 95.56 88.71
Medicare payments ...............cccoeeueeeecerererereeeenn. $26.49 $87.84 $184.22 $208.93 $687.69 | $1,085.71
Expenditures in real dollars? ...........ccccccooeennne. $75.43 $128.75 $184.22 $594.94 | $1,007.99| $1,085.71
Percent reporting ..........coooveeiiieiiiiic e 13.08 14.08 17.30 81.84 90.95 80.78
MediCal SEIVICES .......vuivevevriririieereieieesese e $627.59 $587.22 $979.06 $576.26 $473.29 $733.39
Expenditures in real dollars? .............cccceoiiieiienens $1,787.11 $860.72 $979.06 | $1,640.94 $693.73 $733.39
Percent reporting .........cccooeeiiiiiiiiiiiiese e 56.72 50.26 49.03 59.90 49.13 37.08
DIUGS .ot $221.04 $343.83 $712.73 $308.79 $535.65 $956.26
Expenditures in real dollars® ................cc.ccoeeeenee $642.32 $510.62 $712.73 $897.32 $795.50 $956.26
Prescription drugs.........cccocvvevieiiieieeie e $168.39 $247.22 $560.73 $241.92 $428.07 $812.34
Expenditures in real dollars® $489.33 $367.15 $560.73 $703.00 $635.73 $812.34
Percent reporting........ccccccveeiiiiiiiiiiicee 50.81 51.66 52.74 62.83 60.81 62.11
Medical SUPPlIES ......cooviiieiiiiieeeee e 4 $83.47 $133.86 4 $81.74 $133.98
Expenditures in real dollars? ..... $122.35 $133.86 $119.81 $133.98
Percent reporting .........cccooeeiiiiiiiiiiiieeee 10.43 9.31 11.84 8.75
Share of health care:
Health insurance ... 33.28 46.92 46.47 40.84 58.34 56.33
Medicare payments 1.95 4.60 5.40 12.67 26.27 26.00
Medical services 46.31 30.72 28.71 34.95 18.08 17.56
DIUGS oo 16.31 17.99 20.90 18.73 20.46 22.90
Prescription drugs 12.42 12.93 16.44 14.67 16.35 19.45
Medical SUpplies  ..o.ooiiiiiiiee 4.10 4.37 3.93 5.48 3.12 3.21
' Average annual expenditure values are deflated by the All by the prescription drugs CPI.
item CPI. 4 Medical supplies in 1985 were not strictly comparable to 1995
2 Health care, health insurance, Medicare payments, medical and 2005 due to collection differences.
services, and medical supplies expenditure values are deflated by 5 Percent reporting information is from Interview survey data,
the medical care CPI. whereas integrated data are used in the rest of the table.

3 Drugs and prescription drugs expenditure values are deflated

48 Consumer Expenditure Survey Anthology, 2008



Chart 1. Shares of health care, 55-64 year olds, 1985, 1995, 2005
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for both groups from 1985 to 1995, just
over 40 percent. This suggests that the
increase in health insurance spending
accounted for a greater portion of the
total cost of health care. Similarly, both
age groups showed a slight decrease in
the share of expenditures allocated to
health insurance from 1995 to 2005,
also suggesting stability in that trend
and nothing explicitly related to age
group. Medicare premium payments
by both groups, as a share of health
care expenditures, also jumped quite a
bit from 1985 to 1995, and then showed
only a slight increase from 1995 to
2005, mirroring the share allocations
for health insurance overall.

Medical care services. The share of
health care expenditures allocated to
medical services declined from 1985 to
2005 for both age groups. The largest
decline for both age groups occurred
from 1985 to 1995 and was followed
by a further slight decline from 1995
to 2005. In fact, actual expenditures
showed a drop for both groups between
1985 and 1995. In the 55-64 year-old
group, the share allocated to medical
services declined from 46 percent in
1985 to 31 percent in 1995. By 2005,
the share had declined further to 29
percent of health care expenditures.
Among the 65-74 year-old group, the
share of health care expenditures al-
located to medical services followed
a similar pattern, though the share
allocated to medical services by this
group was smaller than the share al-
located by the younger group in all 3
years. For the 65-74 year-old group,
the share declined from 35 percent of
health care expenditures allocated to
medical services in 1985, to 18 percent
in 1995. The share allocated to this
category declined slightly from 1995
to 2005 to 17.6 percent. Note that the
decline in shares of health care expen-
ditures allocated to medical services
mirrors the increase in the share of
health care expenditures allocated to
health insurance. This perhaps suggests
that since 1985 a larger portion of those
expenditures previously spent directly
on medical services were shifted to
expenditures on health insurance.

Perhaps medical services are now be-
ing covered through health insurance,
rather than paid for directly by the
consumer unit.

Drugs. Expenditures on drugs in the
CE include both prescription drugs and
non-prescription drugs. The share of
health care expenditures allocated to
drug expenditures increased for both
groups over the two decades, although
the 55-64 year-old group experienced
somewhat larger percentage increases
in share allocation than did the older
group. The share of health care expen-
ditures allocated to drug expenditures
by the 55-64 year-old group rose 10
percent from 1985, when 16 percent of
health care expenditures were allocated
to drugs, to 1995, when 18 percent of
health care expenditures were allocated
to drugs. A larger share increase oc-
curred from 1995 to 2005, when it rose
16 percent with the result that 21 per-
cent of health care expenditures were
allocated to drugs. The 65-74 year-
old group had a smaller magnitude
of percentage share increases. From
1985 to 1995, the share allocated to
drug expenditures grew by 9 percent,
to 20.5 percent in 1995 from just under
19 percent in 1985; the share increased
by another 12 percent from 1995 to
2005, when 23 percent of health care
expenditures were allocated to drugs.

The CE and CPI drug categories
are not completely comparable due to
some definitional differences—the CPI
includes some medical supplies in its
non-prescription drug category that
the CE does not. However, they can
be compared at the subset level of pre-
scription drugs. The share of health care
expenditures allocated to prescription
drugs by the 55-64 year-old group in-
creased by 4 percent from 1985 to 1995,
and then increased by 27 percent from
1995 to 2005. In the 65-74 year-old
group, the share allocated to prescrip-
tion drugs increased by 11 percent from
1985 to 1995, and then increased by 19
percent from 1995 to 2005.

Drug expenditures by the 55-64
year-old group rose, in nominal terms,
from $221 in 1985 to $344 in 1995, an
increase of 56 percent. From 1995 to
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2005, they increased by 107 percent,
to $713. In contrast, the percentage in-
creases among the older group showed
more similarity over the two periods:
73 percent from 1985 to 1995 ($309
to $536), and 79 percent from 1995
to 2005 ($536 to $956). In constant
dollars, with 2005 as the base year, ex-
penditures on drugs by both groups de-
clined from 1985 to 1995 and then rose
from 1995 to 2005. For the younger
group, they declined from $642 in 1985
to $511 in 1995, a decrease of 21 per-
cent, but then rose to $713 in 2005, an
increase of 40 percent. Expenditures
on prescription drugs by this group,
in constant dollars, followed a similar
trend: they declined from $489 in 1985
to $367 in 1995, and then rose to $561
in 2005. Expenditures on drugs by the
65-74 year-old group, in constant dol-
lars, declined from 1985 to 1995 ($897
to $796), a decrease of 11 percent, and
then rose to $956 in 2005, an increase
of 20 percent. Expenditures on pre-
scription drugs, in constant dollars, by
this group, followed a similar pattern.

Examining these same years for
the CPI for prescription drugs, prices
almost doubled from 1985 to 1995,
rising 96 percent. In 2005, prescrip-
tion drug prices had increased another
49 percent over 1995. Again, as with
health care expenditures, it is impos-
sible to determine from CE data how
much of the nominal expenditure
increase resulted from the increase in
prices and how much was caused by
an increase in quantity of prescription
drugs consumed. In fact, the quantity
consumed could have decreased, with
prices rising enough to more than
offset the consumption decrease and,
thus, show an increase in expenditure
for that item.

Expenditures on medical supplies
by the 55-64 year-old group rose, in
nominal dollars, over the two decades
as it did for the 65-74 year-old group.
However, as a share of health care,
spending on medical supplies by both
groups declined over the two decades.
The share allocated to medical supplies
by the 55-64 year-old group showed
a slight decline, from 4.1 percent in
1985 to 3.9 percent in 2005, while the



share allocated by the 65-74 year-old
group showed a more marked decline
in spending allocated to medical sup-
plies—from 5.5 percent in 1985 to 3.2
percent in 2005.

Conclusion

Examining shares of expenditures al-
lows an analysis of how consumer units
are allocating their various types of
expenditures. For both age groups, the
share of average annual expenditures
allocated to health care expenditures
rose over both decades. The increase
in the share of health care expenditures
allocated to health insurance from 1985

to 2005 mirrors a decrease in health
care expenditures allocated to medi-
cal services over the period for both
groups. Consumption of health care in-
creases with age. The 65-74 year-olds
spent more overall on total health care
in both decades. They also spent more
on health insurance and drugs than did
the 55-64 year-old group in each of the
survey years, while spending less over-
all on medical services and about the
same on medical supplies. Thus, the
shares of the components of health care
are different between the two groups.
However, the percentage changes
from 1985 to 1995 and from 1995 to

2005 in the shares allocated among the
components of health care trended in
the same direction for both age groups,
although the magnitudes of the percent
changes were different. Examining CE
data, Medicare eligibility at the age of
65 has little effect on the allocation
of health care expenditures, since the
share allocations among the health care
components moved in similar direc-
tions for the two age groups over the
3 years examined. The new Medicare
prescription drug benefit will impact
the drug expenditure data after 2005,
and that change will warrant further
analysis. u
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Examining Expenditure
Patterns of Young
Single Adults in a
Historical Context:

Two Recent Generations

Compared

or many Americans, the age

of 21 is a major point of de-

marcation in one’s life cycle.
This age marks the start of full legal
adulthood—that is, the age at which
the young person is no longer consid-
ered a minor and can freely engage in
all legal activities, such as renting or
purchasing a home. By age 21, many
Americans have completed their for-
mal education, and many more will do
so during their twenties.! In addition,
numerous individuals in this age group
are starting on their first jobs leading

! According to data from the 1998 Current
Population Survey (CPS), 36 percent of 21-year-
olds reported graduating from high school as
the highest level of education attained, while 7
percent reported completing an associate’s degree
or higher. Eight years later, in 2006, the CPS
indicated that 28 percent of 29-year-olds reported
graduating from high school as the highest level
of education attained, while 41 percent reported
completing an associate’s degree or higher level
of education. In comparison, that same year, 31
percent of 21-year-olds reported graduating from
high school as the highest level of education
attained, while 9 percent reported completing an
associate’s degree or higher level of education.
(See “Table 2. Educational Attainment of the
Population 15 Years and Over, by Single Years
of Age, Sex, Race, and Hispanic Origin: 2006,”
on the Internet at www.census.gov/population/
socdemo/education/cps2006/tab02-01.xls; and
“Table 2. Educational Attainment of Persons 15
Years Old and Over, by Single Year of Age, Sex,
Race, and Hispanic Origin: March 1998,” from
“Educational Attainment in the United States:
March 1988 (Update)” (U.S. Census Bureau, report
P20-513, issued October 1998), on the Internet at
www.census.gov/prod/3/98pubs/p20-512u.pdf
(visited May 20, 2008). Note that 2006 is the
last year for which tables showing educational
attainment by exact age were produced.)
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to a career, and consequently, they face
many new challenges. Achieving and
maintaining financial independence can
be difficult and has long-term ramifi-
cations for young adults and others in
society. After all, income and spending
patterns established in youth will af-
fect one’s ability not only to save for
the purchase of a home, provide for a
family—including future children’s
education—and live well in retirement,
but also to contribute toward programs
such as Social Security for current re-
tirees. Clearly, then, understanding the
economic status of young single adults
is important for society as a whole,
especially when substantial structural
changes in the economy occur, as they
have during the last generation.
Indeed, the changes that have taken
place may lead to outcomes that differ
from what has happened in the past. On
the one hand, there has been a persist-
ent belief, based on experience, that
the current generation of Americans
will be better off economically than

2 For an example of these changing beliefs,
see Melinda Crowley, “Generation X Speaks Out
on Civic Engagement and the Decennial Census:
An Ethnographic Approach,” Census 2000
Ethnographic Study, June 17, 2003, especially
page 2, on the Internet at www.census.gov/
pred/www/rpts/Generation%20X%20Final
%?20Report.pdf (visited Sept. 26, 2007). For
an example of the changing economic status
of young single adults, see Geoffrey Paulin
and Brian Riordon, “Making it on their own:
the baby boom meets Generation X,” Monthly
Labor Review, February 1998, pp. 10-21; on
the Internet at www.bls.gov/opub/mlr/1998/02/
art2full.pdf.



the previous generation. On the other
hand, since the 1990s, much literature
has suggested that that belief may not
be true anymore.” This article exam-
ines expenditure and income patterns
for single, never-married young adults
(persons aged 21 to 29 years) who were
interviewed in 2004-05 and compares
the patterns with those exhibited by
single young adults 20 years earlier.
The aim of the comparison is to assess
the economic status of the two groups
of singles in each period.

Before starting the analysis, it is
important to keep in mind that many
factors describe one’s economic status
and none by itself can provide a com-
plete answer to the question “Who was
better off when?”” Each measure has its
own inherent strengths and limitations
that must be considered before attempt-
ing to draw conclusions.

The data

The main source of data used in this ar-
ticle is the Interview Survey, a compo-
nent of the Consumer Expenditure Sur-
vey (CE). The CE is the most detailed
source of expenditure information col-
lected directly from households by the
Federal Government. In addition, data
on income and other demographics
are collected. Collected periodically
throughout most of the 20th century,
consistent data from the Interview
Survey are available for analysis on a
quarterly basis from 1984 onward.

Terms and definitions

Expenditures and outlays. Technically,
this article examines outlays, which are
similar, but not identical, to expendi-
tures. Both expenditures and outlays
consist of the transaction costs, includ-
ing taxes, of goods and services. They
also include spending for gifts for per-
sons outside the consumer unit, but ex-
clude business purchases. However, ex-
penditures include the full cost of each
purchase, even though full payment
may not have been made at the date of
purchase.’ Outlays include periodic

> See “BLS Information: Glossary,” on the
Internet at www.bls.gov/bls/glossary.htm#E, or
“Consumer Expenditure Survey: Glossary,” on the
Internet at www.bls.gov/cex/csxgloss.htm#expn,
both visited Jan. 30, 2007.

credit or installment payments for ma-
jor items already acquired, such as au-
tomobiles.* For example, if a consumer
purchases a new automobile during the
3 months prior to the interview (that is,
the “reference period”), the full cost of
which is $30,000, then, under the defi-
nition of “expenditure,” the consumer
is taken to have spent $30,000 during
the reference period. However, if the
consumer financed the purchase with a
loan and made payments of $500 each
month of the reference period, then,
under the definition of “outlays,” the
consumer is taken to have spent $1,500
during the reference period, plus any
additional amount spent on a down-
payment or a similar fee.’> In addition,
for homeowners, mortgage principal
payments, if any, are excluded from the
expenditure computation; for outlays,
principal payments are included.®
Although expenditures are useful
to analyze in many contexts, outlays
are used in the analysis that follows
because they provide a better view of
monetary flows for young consumers,
who presumably have less in savings or
investments on which to rely for pur-
chases and who therefore may depend

* 1bid. See also “2004 Consumer Expenditure
Interview Survey Public Use Microdata Docu-
mentation,” Oct. 18, 2006, p. 103, on the Internet
at www.bls.gov/cex/2004/cex/csxintvw.pdf (visited
Sept. 8, 2008).

> In addition to automobiles, major items
include other vehicles used primarily for transpor-
tation (for example, trucks, vans, and motorcycles)
or entertainment and recreation (such as boats and
campers). For other items (for instance, apparel)
that have been financed by other means (say, by
credit card), the expenditures approach applies.
That is, the full purchase price is recorded in the
reference period during which the purchase was
made, even if the balance is not paid immediately.
Payments for interest accruing to the balance
also are collected during each interview, but
the proportion of the total interest accruing to
any particular purchase (apparel in the present
example) thatis included in the total balance, which
may also include amounts from other purchases in
addition to the amount for the particular purchase,
is neither collected nor estimated.

°This criterion applies to all mortgage principal
payments, whether for the home of residence, a
vacation home, or some other property. However,
regardless of the kind of computation—of
expenditures or outlays—mortgage interest, but
not the full purchase price, paid for the owned
home is included. Nevertheless, information on
“purchase price of property (owned home)” is
collected, and is included as a component of “net
change in total assets” in published tables.

on loans for financing more than do
older consumers.’

Adjustment for expenditures for food at
home. Prior to 1988, respondents to the
Interview Survey were asked to report
usual monthly expenditures for food at
home during the reference period. Start-
ing in 1988, respondents were asked to
report usual weekly expenditures instead.
Due to this change in the questionnaire,
expenditures for food at home are not
directly comparable over time. This in-
comparability is evidenced by a large
increase in the average for these expendi-
tures for young single adults from 1987
to 1988 (almost 45 percent), which is
inconsistent with all other year-to-year
changes in these expenditures from 1984
to 2005. Therefore, prior to any analysis,
1984-85 data on food at home are ad-
justed to account for this change to the
extent possible. Outlays that include food
at home as a component, either directly
(for example, total food outlays) or indi-
rectly (for example, outlays for all other
items, which are computed by subtract-
ing several expenditures from total out-
lays), are recomputed with the use of the
adjusted expenditures for food at home.
(Details concerning the change in the
questionnaire and the computation of the
adjustment factor are given in “Statistical
procedures” in the technical notes.)

Group of interest: young single adults.
In this article, the main analysis is per-
formed using data from young, single,
never-married adults aged 21 to 29 years
who constitute their own consumer units.®

7 However, actual values for assets and
liabilities are not examined here. See section titled
“Limitations of the Data” for more information.

8 Excluded from the analysis are cases in
which two or more single, never-married adults
who share living quarters are either financially
interdependent or sharing responsibility for
major expenses (or both). By definition, these
consumer units consist of at least two members,
who may be described either as “unrelated
persons” (1984-85 and 2004—05) or “unmarried
partners” (2004-05), unless they are related by
blood or some legal arrangement. Such consumer
units are in contrast to single, never-married
persons who share living quarters, but who are
financially independent, and who do not share
responsibility for more than one major expense.
These consumer units constitute single-member
consumer units within the same housing unit.
(For more information, see the definition of
“consumer unit” in the glossary.)
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The group is limited to single-member
consumer units in order to facilitate
comparisons across time. For example,
if all consumer units that include at
least one 21- to 29-year-old are com-
pared, changes in patterns may be due
solely to changes in the composition of
these units: If there are more (or few-
er) married couples, single parents, or
other non-single-member units in the
later period, expenditure patterns for
the group as a whole will appear to dif-
fer, even if there has been no change
when only married couples, single par-
ents, or other non-single-member units
are compared. In addition, the sample
is limited to never-married singles
because singles who were previously
married may have very different ex-
penditure or other patterns based on
differences in their life experiences or
differences in income resulting from
their unions. These patterns may even
include expenditures for a child who
lives in a consumer unit different from
that of the previously married parent.
Therefore, to remove the potential in-
fluence of these factors on the analysis,
only never-married singles are includ-
ed, wherever possible.

Quarterly outlays or annualized out-
lays? In the Interview Survey, data for
expenditures and outlays are collected
quarterly in most cases. That is, respond-
ents are usually asked to report values
for expenditures or outlays that occurred
during the 3 months prior to the inter-
view. For convenience, the data for ex-
penditures and outlays presented in this
article are annualized prior to analysis.
That is, quarterly values are multiplied
by 4. However, the annualized values do
not represent calendar-year spending.
For example, respondents interviewed
in January 1984 reported outlays that
occurred between October and Decem-
ber 1983. Similarly, respondents inter-
viewed in February 1984 reported out-
lays that occurred between November
1983 and January 1984, thus crossing
years. Also, multiplying an individual’s
quarterly outlays by 4 may not accu-
rately represent what that individual ac-
tually spent during the 12-month period

of interest. However, on average, this
approach provides a reasonable estimate
of outlays for a 12-month period.

Real dollars or nominal dollars? In per-
forming economic comparisons across
time, it is essential to control for changes
in prices, because changing prices affect
purchasing power. That is, if a person
spent $1 for apples yesterday, but $2 to-
day, then the person did not buy more ap-
ples today if the price of apples doubled
since yesterday. Price indexes are often
used to convert nominal (that is, reported)
dollars into real (that is, price-adjusted)
dollars, either by converting yesterday’s
expenditures into today’s dollars or by
converting today’s expenditures into
yesterday’s dollars. (For more informa-
tion on this topic, see “Real or nominal
expenditures?” in the technical notes.)

Sample or population? In conducting the
CE, it is impossible to interview every
consumer unit in the United States (the
population). Therefore, a representative
group is interviewed. The members of
this group constitute the sample. To ob-
tain population estimates, each consumer
unit in the sample is weighted by the
number of consumer units it represents.
In 1984-85, there were 2,359 consumer
units of interest sampled; as shown in
table 1, together they are estimated to
represent nearly 4.9 million consumer
units in the population. In 200405, there
were 2,158 consumer units of interest
sampled, representing about 4.6 million
consumer units in the population.’

Statistical significance. Because data
compared across groups come from
samples of each group, rather than entire
populations, it is important to consider
the probability that differences in out-
comes are the result of actual differences
in the population and not due to chance.
Depending on the type of sampling per-
formed, different formulas are available
to compute the statistical significance
of the outcome—that is, the probability
that the difference was due to chance
alone, rather than to a real difference in
outcomes. In the analysis that follows,
when results are described as “statistical-
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ly significant,” the outcome is not likely
to have been due to chance alone. (Tests
used to measure statistical significance
are described in “Measuring statistical
significance: types and computations of
t-statistics” in the technical notes.)

Limitations of the data

A complete description of economic
well-being includes measures that are
not available in the data analyzed. For
example, the CE does not collect in-
formation about expectations of the
future. Presumably, the anticipation of
a particular event or outcome in the
future influences expenditure patterns
in the present. For example, if one ex-
pects to make a major purchase (for in-
stance, a home or a car) soon, one may
save more in the present than someone
who does not expect to do so for some
time; or, as discussed subsequently, the
more one expects to earn in the future
as the result of obtaining a college de-
gree, the more one is willing to pay for
it. As another example, rapid changes
in technology, such as those which oc-
curred during the period under study,
presumably have ramifications for eco-
nomic well-being that are impossible

 Publications of the 2005 CE data use
information from consumer units that were
selected for interview under a sample design
different from that of those selected for interview
in 2004. For technical reasons, only consumer units
participating from February through December
2005 were eligible to be selected for interview
under the new sample design. Therefore, only
information from these consumer units is used in
this article when results from 2005 are described. To
ensure a proper computation of population counts,
the weight of each consumer unit interviewed in
2005 is multiplied by 12/11 before any additional
computation is performed. The reason is that
11 months of sample are used to represent 12
months of population. This adjustment does not
affect the means or variances of outlays or other
characteristics that would have been obtained
from the sample of interviews occurring in 2005
and that are used in this study had the adjustment
not been made. However, it corrects the popu-
lation counts, thereby changing the weight of
the 2005 interviews in the total sample (that is,
interviews occurring in 2004 and 2005) when
the means and variances for the 2-year period are
computed. For interviews occurring in 2004, no
additional adjustment is necessary. Although the
sample design used to select consumer units for
interview in 2004 is different from the one used
in 2005, the same design is used consistently from
January through December 2004. Therefore, no
adjustment to weights is necessary for consumer
units interviewed anytime during that period.



Table 1. Demographic characteristics of never-married young adults (aged 21 to 29

years), 1984-85 and 2004-05

Characteristic 1984-85 2004-05
Estimated population (rounded) ...........ccccceeeee. 4,854,000 4,610,000
Percent distribution:
Educational status:
Highest level attained:
High school diploma or less..................... 26.2 17.8
College experience.................. 73.8 82.2
Attended college..... 40.1 245.3
Graduated college........cccccvvvevernennnne 333.7 436.9
Currently enrolled in college:
Full time ... 25.6 35.7
Part time ... 7.0 7.4
Notatall......o.ooovieeiiiiee e 64.7 53.4
Not eligible ... 2.7 3.5
Housing tenure:
Homeowner 8.0 15.8
Renter e, 92.0 84.2
Race and ethnic origin
HiSPaNIC ...ovveeeiiiiieee e 3.5 71
Non-Hispanic.. 96.5 92.9
Black ................ 8.3 10.1
White and other 88.2 82.8
MEN. ... 57.6 59.3
WOMEN .. 42.4 40.7
Size of dwelling:
HOMEOWNEIS ...
Rooms, other than bathrooms .... 5.0 5.3
Bedrooms........cccccveeeeiinnns 2.4 2.5
Bathrooms ...... 1.2 1.5
Half baths.........ccoeeviiiieieceeceee 2 2
Renters
Rooms, other than bathrooms ................. 4.1 4.2
Bedrooms........cceevveeiiiiiiiieee e 1.8 21
Bathrooms 1.2 1.3
Half baths........ccooeeeiiiece e, A A

! Includes those who report attending or
completing 1 to 3 years of college and those
who report attending, but not completing, 4
years of college.

2 Includes those who report some college,
but no degree, and those who report receiving
anassociate’s degree (occupational/vocational

to measure by examining expenditures
alone. 1

In addition, a consideration of as-
sets and liabilities is excluded from
this analysis. Although the CE col-
lects information on assets and liabili-
ties, the information is not detailed
enough for purposes of analysis. For
example, some information about lev-
els of debt and to whom it is owed is
collected; however, information about
many sources of debt, including school

or academic).
3 Includes those who report completing 4
years of college or attending graduate school.
4 Includes those who report receiving
a bachelor's degree, master’'s degree, pro-
fessional school degree, or doctoral degree.

loans, is not collected separately from
information about other debt." Fur-
thermore, the CE data on assets and lia-
bilities are not considered as reliable as
expenditure data, due to nonresponse.'?
Finally, unlike expenditure data, which
are collected during each interview,
data on assets and liabilities are col-
lected only during the fifth interview.
Therefore, not all consumer units that
are interviewed have an opportunity to
provide information about assets and

liabilities.”® Despite these data limita-

tions, young singles presumably make
expenditure decisions with the pre-
ceding factors in mind. Consequently,
those factors are implicitly included in
the analysis that follows.

Demographic analysis

Before comparing groups, it is important
to understand their basic demographic
characteristics. Changes in demograph-
ics, such as educational attainment, may
explain differences in economic attain-
ment. For example, a higher percentage
attending college may indicate a better
trained workforce whose members are
more able to enter professional or skilled
careers. At the same time, changes in
demographics may be associated with
changes in tastes and preferences that
would change expenditure patterns.

10 Paulin and Riordon, “Making it on their
own,” pp. 16, 18.

' In 2004, school loans began to be cited as an
example when the respondent is asked to report the
amount owed for “other credit, such as school loans,
personal loans or loans from retirement plans.” (See
“Consumer Expenditure Survey: Section 21, Part
A—=Credit Liability—Credit Balances—Second
Quarter Only” (U.S. Bureau of Labor Statistics,
Nov. 20, 2005), on the Internet at www.bls.gov/
cex/capi/2004/csxsection21al.htm (visited Apr.
9, 2008).) Nevertheless, the proportion of the
total amount owed for any of these types of credit
separately is neither collected nor estimated.

12 See “Consumer Expenditure Survey: Fre-
quently Asked Questions (FAQ’s)” (U.S. Bureau
of Labor Statistics, Mar. 4, 2008), on the Internet at
www.bls.gov/cex/csxfaqs.htm#q8 (visited Mar. 25,
2008).

13 Like asset and liability data, income data are
collected less frequently than expenditure data.
However, in contrast to asset and liability data,
income data are collected not only during the fifth
interview, but also during the second interview
(or during the earliest interview, in the event that
either no respondent was available in time to
complete the second interview or the consumer unit
originally at the address visited has been replaced
by a new consumer unit). Income information
from the second (or the earliest) interview is then
carried forward to subsequent interviews until it is
replaced with information collected during the fifth
interview. However, values for assets and liabilities
are considered validly blank for records pertaining
to all but the fifth interview; that is, no attempt is
made to carry the information backward to records
pertaining to earlier interviews. Therefore, although
information on income is at least potentially
available for each consumer unit in the sample,
regardless of which particular interview is under
consideration (even for those who participate
only once), information on assets and liabilities is
available only for consumer units participating in
the fifth interview, thus limiting its contribution to
the analyses conducted herein.
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Population share. The data indicate
that, despite growth in the U.S. civilian
noninstitutional population, the number
of young adults (of any marital status,
living alone or with others) in that popu-
lation has decreased over time. For ex-
ample, the number of consumer units
in the U.S. population increased from
more than 90.5 million in 1984-85 to
more than 116.6 million in 2004-05. At
the same time, the approximate number
of 21- to 29-year-olds who lived in con-
sumer units of any size decreased from
37.5 million in 1984-85 to 34.3 million
in 2004-05. As a result, the number of
consumer units reporting at least one
member between the ages of 21 and 29
fell from nearly 27.7 million (almost 31
percent) to 25.7 million (22 percent).

Nevertheless, despite the overall de-
crease in the number of young adults
over this time span, the estimated num-
ber of young single (never-married)
adults increased from about 17.2 mil-
lion to 20.3 million. In addition, the
number of consumer units that includ-
ed at least one young single increased
from 14.5 million to 16.7 million, and,
the values increased dramatically for
consumer units with at least one young
adult of any marital status. For ex-
ample, in 1984-85, more than half (53
percent) of these consumer units in-
cluded at least one young single adult,
with an average of 0.6 per consumer
unit. In 2004-05, nearly two-thirds (65
percent) included at least one young
single adult, with an average of nearly
0.8 per consumer unit.

Presumably, these findings indicate
that although, due to demographic
shifts, there were fewer young adults
in the population, they were marrying
later in life in 2004—05 than they were
in 1984-85.'* If so, whether this trend
indicates an improvement or a dete-
rioration in that age group’s economic
status is not clear. On the one hand, the
decision to wait may reflect the desire
to complete a degree or establish a ca-
reer before undertaking such an impor-
tant commitment as marriage. On the
other hand, it may be that young per-
sons still want to marry early, but find it
too difficult financially. At any rate, as

evidenced by this discussion, the trend
toward later marriage again under-
scores the importance of narrowing the
subject of study to young singles. At-
tempting to include marriage, and even
children, into the analysis introduces
comparisons that are too complex to
complete meaningfully.

Education. According to table 1, in
200405 young singles reported higher
levels of educational attainment than
they did in 1984-85." From the ear-
lier survey period to the later one, the
percentage reporting a high school
diploma or less dropped substantially
(from 26 percent to 18 percent), while
the percentage reporting at least some
college experience increased notably

14 Indeed, the following tabulation from the
U.S. Census Bureau shows that the median age
at first marriage has risen by about 2 years from
1984-85 to 2004-05 for both men (25 to 27
years) and women (23 to 25 years):

Year Men Women
1984. 25.4 23.0
1985. 25.5 23.3
2004. 27.4 253
2005 27.1 25.3

Source: Table MS-2, “Estimated Median
Age at First Marriage, by Sex: 1890 to the
Present” (U.S. Census Bureau, Mar. 27, 2007),
on the Internet at www.census.gov/population/
socdemo/hh-fam/ms2.xls (visited May 21, 2008.)

15 In the 198485 data, educational attainment
is described by the highest grade attended and
whether or not that grade was completed. For
the data from this period, college graduates
are defined as those who reported completing
the fourth year of college or its equivalent and
those who reported attending at least 1 year of
graduate school. Those who reported attending,
but not completing, 4 years of college are defined
as having attended college, as are those who
reported attending for 1 to 3 years, even if they
reported completing the final year they attended.
In the 2004-05 data, educational attainment
is described by degree received, including
associate’s degree (occupational/vocational or
academic), bachelor’s degree, master’s degree,
professional school degree, and doctoral degree.
For consistency with the 198485 data, those who
reported receiving a bachelor’s degree or higher
are defined as college graduates in the 2004-05
data. In addition, those who reported receiving an
associate’s degree or attending college, but not
receiving any degree, are defined in the 2004-05
data as having attended college.

56 Consumer Expenditure Survey Anthology, 2008

(from 74 percent to 82 percent).'® In
addition, those enrolled in college full
time increased their share from a little
more than 1 in 4 (26 percent) to well
over 1 in 3 (36 percent). '’

Higher education is usually consid-
ered to be a benefit, leading to higher
pay for professional or skilled workers.
This is especially true as changes in
technology and communications dur-

' Data from the CPS also show increased
levels of educational attainment for young
adults. In 1985, 41.4 percent of those aged 20 to
24 years and 43.7 percent of those aged 25 to 29
years had completed at least 1 year of college. In
2005, 55.3 percent of those aged 20 to 24 years
and 56.8 percent of those aged 25 to 29 years
had completed at least some college. Note that
CPS data underwent a change in the definition
of educational attainment similar to the change
undergone by CE data. In 1985, data are shown
by highest level of grade or year of school
completed. In 2005, for those who attended
college, data are shown for some college, but
no degree, and for degree received: Associate’s
degree, occupational/vocational or academic
degree; bachelor’s degree; master’s degree;
professional school degree; and doctoral degree.
Sources of data are as follows: “Educational
Attainment in the United States: March 1982 to
1985 (P20-415) Issued November 1987: Table 2,
Years of School Completed by Persons 15 Years
Old and Over, by Single Years of Age, Sex, Race,
and Spanish Origin: March 1985” (U.S. Census
Bureau, November 1987), on the Internet at www.
census.gov/population/socdemo/education/p20-
415/tab-02.pdf (visited May 20, 2008); Table
1, “Educational Attainment of the Population
15 Years and Over, by Age, Sex, Race, and
Hispanic Origin: 2005” (U.S. Census Bureau,
Oct. 26, 2006), on the Internet at www.census.
gov/population/socdemo/education/cps2005/
tab01-01.xls (visited May 20, 2008).

17 Although not measuring an identical
sample, data from the National Center for
Education Statistics show that college enrollment
has increased over time for students graduating
from high school. In 1984, 55.2 percent of high
school completers were enrolled in college in
the October immediately following high school
completion. By 2005, the figure had increased to
68.6 percent. Note that these data do not separate
enrollment rates for full- and part-time students,
nor do they take age into account—presumably,
most high school completers in this group are
younger than 21, and some are older than 29.
Nevertheless, these data are consistent with the
findings presented in table 1, namely, that college
enrollment has increased for young adults over
time. Source of data is “Student Effort and
Educational Progress, Table 25-1, Percentage
of high school completers who were enrolled
in college the October immediately following
high school completion, by family income and
race/ethnicity: 1972-2005” (National Center for
Education Statistics, 2006), on the Internet at
nces.ed.gov/programs/coe/2007/section3/table.
asp?tableID=702 (visited May 21, 2008).)



ing the intervening years have created
jobs, such as computer technicians and
administrators, that may require at least
some college education for a jobseeker
to qualify for employment. However,
at the same time, the Consumer Price
Index (CPI), which measures changes
in prices for goods and services that
urban U.S. consumers purchase, shows
that the cost of college tuition and fees
more than quadrupled—rising 365.3
percent—from January 1984 to De-
cember 2005." This increase is in con-
trast to one of 93.1 percent—Iless than
double—for all goods and services over
the same period. Thus, young singles in
the later period may have been receiv-
ing education in larger numbers, but
they were facing considerably higher
prices than their historical counterparts.
In order to benefit from their education,
at least in a purely financial way, ex-
pected wages and salaries or other in-
come would have to rise substantially
to compensate for the increased cost of
education.

Housing status. In recent years, there
has been much discussion regarding
students moving back into their par-
ents’ homes after college, rather than
into their own dwellings. Many reasons
for this development have been posit-
ed, and some would suggest that it is
due to a decrease in economic well-be-
ing—for example, because nowadays
students are unable to afford housing
on their own. However, others suggest
that moving back with parents is a ben-
efit to young adults, as it allows them
to forego rent and spend savings there-
from on consumer goods.” It could
also be that young adults who choose
to live with parents do so in order to
save for a downpayment on a nicer

'8 Data are from tables that were created with
online tools (“Create Customized Tables”), on the
Internet at www.bls.gov/cpi/home.htm (visited
Dec. 5,2000). Data are for “All Urban Consumers
(Current Series)” and are not seasonally adjusted.

19 See “Echoboomerang—number of adult
children moving back home—Statistical Data
Included,” American Demographics, June 1,
2001, on the Internet at www.findarticles.
com/p/articles/mi_m4021/is_2001_June_1/ai_
76579415 (visited July 17, 2007).

home than they could have afforded if
they had to pay housing expenses while
saving.

Whatever the case, the CE data do
not support this conclusion. To dem-
onstrate, the sample is expanded to in-
clude all consumer units consisting of
at least one never-married adult aged
21 to 29 years. Expanding the sample
to take these individuals into account
ensures that young singles who live
with their parents, as well as those who
live with others but who do not pay rent
or are otherwise not financially inde-
pendent, are included in the analysis. In
this new sample, 35 percent of young
singles were reported to be the child
of the reference person® in 2004-05,
compared with 48 percent in 1984-85.
In addition, the percent reporting that
they were the reference person in-
creased from 39 percent in 198485 to
43 percent in 2004-05.%!

Another key factor in considering
well-being is that, despite a sharp in-
crease in home prices in many U.S. cit-
ies in recent years, young single adults
in 2004-05 were more likely to own
their homes than they were in 1984-
85. The percentage of homeowners
doubled from 8§ percent to 16 percent
during that time. Usually, homeown-
ership is considered to indicate higher
economic status than renting. Owning
a home provides the purchaser with not

20 See glossary for definition.

2 Data from the US. Census Bureau are
consistent with these findings. Specifically, one
Census Bureau table shows separately the percentages
of men and women 18 to 24 years old, presumably
of any marital status, who are classified as “child
of householder” in various years. For women
aged 18 to 24 years, there is not much change
between 1984 (47 percent) and 2005 (46 percent).
However, men in that age group exhibit a decline
from 62 percent to 53 percent. The reason for this
decline is not clear. One possibility is that young
men used to live at home during their college
years and then moved out after graduation,
whereas now they move to campus for their
college years and return home after graduation.
Whatever the cause, a thorough investigation is
beyond the scope of this article. (Source: Table
CH-1, “Young Adults Living At Home: 1960 to
Present” (U.S. Census Bureau, Mar. 27, 2007),
on the Internet at www.census.gov/population/
socdemo/hh-fam/ad1.xls (visited May 21, 2008).

only living quarters, but a valuable as-
set against which to borrow in case of
emergency. Of course, if young adults
in the later period were buying homes
with riskier, more exotic mortgages that
were not available in the earlier period,
that could have led to worse outcomes
than renting. However, the answer to
that question is beyond the scope of the
CE data.

Economic analysis

Macroeconomic factors. One indicator
of economic conditions is the real val-
ue of gross domestic product (GDP).
GDP measures the value of all goods
and services produced in an economy.?
According to this measure, both groups
look like they were about equally well
off. Each group lived and worked dur-
ing a period of economic growth. Real
GDP expanded both from 1983 to 1985
(by 11.6 percent) and from 2003 to
2005 (by 6.8 percent).” Interestingly,
the two groups also grew up in similar
historical contexts as far as economic
growth is concerned. In this regard,
real GDP grew at an average annual
rate of about 3.3 percent from 1964—
65 to 1984-85 and 3.0 percent from
1984-85 to 2004-05,%* while the popu-
lation grew at an average annual rate
of about 1 percent over each of the
two periods.” Therefore, each group
experienced periods in which real GDP
grew faster than population growth,
indicating that there were more goods
and services per person available to
be consumed or otherwise used in the
economy.

Though important, the GDP values
reflect changes for the economy as a

22 See the Bureau of Economic Analysis (BEA)
glossary at bea.gov/bea/glossary/glossary.cfm?key
word=GDP&letter=G#GDP (visited Jan. 30, 2007).

% Growth rates for real GDP were derived
from data listed in the Excel file titled “Current-
dollar and ‘real” GDP” (Bureau of Economic
Analysis, Oct. 31, 2007), on the Internet at bea.
gov/national/index.htm#gdp (visited Nov. 8§,
2007).

24 |bid.

2 Percentages are derived from Statistical
Abstract of the United States: 2007, 126th ed.
(U.S. Census Bureau, 2006), table 2, “Population:
1960 to 2005.”
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whole—not necessarily for the group
of interest. Therefore, other macro-
economic indicators are also useful to
examine. One of these is the unemploy-
ment rate. This measure describes the
ratio of persons actively seeking work,
but unable to find it, to all persons in the
labor force, which includes the former
group as well as those who currently
hold jobs. Although the available
measures are not precise or specific to
the group in question, there are histori-
cal data readily available to describe
outcomes.”’ Using such data enables
rates for young (never-married) singles
to be computed for those aged 20 to 24
years. Data also are available for adults
aged 25 to 29 years, but no data are
available for never-married persons in
this age group.

Both sets of data show a decline
of nearly 2 percentage points in un-
employment rates for young adults in
each age group. Although they expe-
rienced higher rates of unemployment
than the general population (all adults
aged 20 years and older) did in each pe-
riod (about 6.5 percent in 1984—85 and
4.7 percent in 2004-05), the decline
in rates for young adults indicates that
they were better off in the later period
than the earlier one.®® The following
tabulation shows unemployment rates

26 For definitions of the unemployment rate and
the labor force, visit www.bls.gov/bls/glossary.
htm (visited Jan. 30, 2007).

" These data are from computations that were
made with annual data obtained with the use of
online tools (“Create Customized Tables”) that
were found on the Internet at www.bls.gov/cps/
home.htm (visited Jan. 30, 2007).

2 These statistics exclude marginally attached
workers—those who are available and willing to
work and who have sought employment in the past
12 months, but not during the past 4 weeks. (For
a precise definition of marginally attached workers,
visit the Web site www.bls.gov/bls/glossary.htm#M
(visited Nov. 6, 2007).) The statistics also exclude
discouraged workers, a subset of marginally attached
workers, namely, those who have looked for work
in the past 12 months, but are not currently looking
because they believe that there are no jobs available
for which they qualify. (For a precise definition of
discouraged workers, visit the Web site www.bls.
gov/bls/glossary.htm#D (visited Nov. 6, 2007).)
However, no data on either marginally attached
or discouraged workers were found for any age
group prior to 1994 when the BLS Web site (www.
bls.gov/cps/home.htm) was last visited (Nov. 6,
2007).

for young singles and for all young
adults for 1984-85 and 2004-05:

Young All young
singles only adults
(20 to 24 aged 25 to
years) 29 years

1984 2004 1984 2004
Category -85 05 -8 05

Total 11.7 9.6 7.8 6.0
Men 12.8 10.6 7.6 5.8
Women 10.2 8.3 8.0 6.2

In addition to these unemployment
figures, certain related macroeconomic
factors may have affected economic
well-being differently for young adults
in the two periods. If so, these factors
also support the hypothesis that young
adults were better off in the second
period. For example, the first group
experienced several serious economic
recessions from the mid-1970s to the
early 1980s that were marked by his-
torically high levels of unemployment.
By contrast, there were only two reces-
sions from 1984-85 to 2004-05 (in
1990-91 and 2001), each with peak
unemployment rates lower than in the
earlier downturns.” Although 1984—
85 and 2004-05 were each periods of
growth in real GDP, the differences in
economic outcomes in the preceding
years may have affected the abilities
of the young adults to secure jobs or
savings prior to the years of study or
may have affected the finances of those
on whom they would normally rely for
support, such as parents or other fam-
ily members.*® These experiences also
may have affected the group’s expecta-
tions about the future and therefore af-
fected its members’ planning.

Microeconomic factors: measures us-
ing outlays. In defining the economic

#In 1975, the annual unemployment rate for
the entire civilian noninstitutional population
(that is, a population not limited to young single
adults) peaked at 8.5 percent, the highest annual
unemployment rate between 1970 and 1979. In
1982, the annual unemployment rate reached 9.7
percent. By contrast, in 1990-91, annual unem-
ployment rose to only 6.8 percent (in 1991) and
was 4.7 percent in 2001. These figures were
obtained with online tools (“Create Customized
Tables”), on the Internet at www.bls.gov/cps/
home.htm (visited July 17, 2007).
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status of a particular group, many per-
sons would probably immediately think
of income as the appropriate measure.
However, outlays are used in this ar-
ticle, for both theoretical and practical
reasons.

From a theoretical viewpoint, to-
tal outlays reflect not only income re-
ceived today (that is, current income),
but expectations of future income. For

3 This is especially true for the group in
the earlier period. Many of those aged 21 to 29
years in 1984 would have been members of the
labor force in 1981. In July 1981, the seasonally
adjusted civilian unemployment rate fell to its
lowest point for that year: 7.2 percent. One year
later, it reached 9.8 percent. In November and
December 1982, it peaked at 10.8 percent. The rate
did not return to its 1981 minimum until almost 3
years later, in June 1984. (See “Most Requested
Statistics: Labor Force Statistics from the
Current Population Survey: Unemployment Rate
—Civilian Labor Force—LNS14000000,” on the
Internet at data.bls.gov/cgi-bin/surveymost?In
(U.S. Bureau of Labor Statistics, no date) (visited
Nov. 29, 2007).) Although the actual rates are
different for 20- to 24-year-olds and 25- to 29-
year-olds during these periods, the patterns they
follow are similar to those for the labor force as
a whole. (See “Labor Force Statistics from the
Current Population Survey” (U.S. Bureau of
Labor Statistics, no date), on the Internet at data.
bls.gov/PDQ/outside.jsp?survey=In (visited Nov.
29, 2007), accessible by using “One-screen data
search” for the database named “Labor Force
Statistics including the National Unemployment
Rate (Current Population Survey—CPS)”) at
www.bls.gov/cps/home.htm#data (visited Sept.
18, 2008). Seasonally adjusted rates for the 25-
to 29-year-old group are not available at this
link, but unadjusted rates are.) For many of the
younger members of this group (that is, the 20- to
24-year-olds), who, as shown in the tabulation on
this page, have higher unemployment rates than
the older members of the group (that is, the 25- to
29-year-olds), finding a first job was presumably
quite difficult; even for those older members
who held jobs prior to 1981, the situation was
likely precarious. Undoubtedly, many of them
lost jobs due to the recession or had difficulty
changing jobs if they desired to. Those who
were unemployed not only lacked the ability to
add to their savings from the wages or salaries
they earned, but also may have had to use their
savings to pay for basic goods and services, such
as food and housing. By contrast, during the
analogous timeframe for the second group, the
unemployment rate for the entire civilian labor
force was lowest in January and February 2001
(4.2 percent) and eventually peaked in June 2003
(at 6.3 percent). Although never matching the
2001 minimum during the second period, the
rate declined from March 2004 (5.8 percent)
through December 2005 (4.8 percent). Again,
these figures support the hypothesis that young
adults in the later period were economically better
off than those in the earlier period both during and
immediately prior to the years under study.



example, an applicant seeking a stu-
dent loan almost certainly knows that
his or her current savings and income
are inadequate to cover tuition, but has
the expectation that future earnings
(enhanced by the degree sought) will
more than repay the loan. The sum of
current income and expected future in-
come is known as permanent income;
the idea that consumers spend money
on the basis of their permanent income
levels is known as the “permanent-in-
come hypothesis.”' Because outlays
are hypothesized to be based on perma-
nent income, they are used as a proxy
thereof in this analysis.

Among the practical reasons for us-
ing outlays rather than (current) income
with CE data is that, prior to 2004, in-
come before taxes was published only
for “complete income reporters.” In
general, complete reporters were those
for whom at least one member of the
consumer unit (usually, the reference
person) reported a value for a major
source of income, such as wages and
salaries. However, even complete in-
come reporters did not necessarily pro-
vide a full accounting of income from
all sources. For example, the respondent
might have provided a value for wage
and salary income, but not known or
refused to provide the value for interest
income. Relying on complete reporters
only, then, reduced available informa-
tion in two ways: Not all respondents
were complete reporters, and not all
complete reporters provided full in-
come information for analysis. Using
total outlays as a proxy for permanent
income solves both problems, because
values for outlays are either reported
or, where appropriate, estimated by
various methods.*

Using outlays to assess economic sta-
tus. Perhaps the first answer to come to

31 Milton Friedman, A Theory of the Con-
sumption Function (Princeton, NJ, Princeton
University Press for National Bureau of Economic
Research, 1957); on the Internet at www.nber.
org/books/frie 57-1 (visited Aug. 6, 2008).

32 Starting with the publication of data
collected in 2004, multiple imputation began to
be used to fill in blanks for income. It will be
interesting to use the data obtained therefrom for
future cross-generational analyses.

mind to the question, “Which group is
economically better off?” is the answer
to another question: “Which group has
more income?” As has already been
demonstrated, even answering this
question is not as straightforward as
it might seem. A simple comparison
of permanent incomes would make it
seem as if the young adults in 200405
were better off than those in 1984-85:
Total annualized outlays for the aver-
age young single adult studied rose
from $13,145 to $22,744 over the pe-
riod between the two surveys, an in-
crease of 73 percent! However, in the
United States, total annualized outlays
would probably be observed to increase
during any 20-year period since World
War 11, simply because of inflation,
which is defined as a rise in prices for
goods and services when other factors
(such as size and quality) remain essen-
tially constant. Given this situation, it
is more accurate to compare real out-
lays (those adjusted for price change
with the use of the CPI for all goods
and services) than nominal outlays (un-
adjusted figures, as cited earlier). The
2-year average of the annual CPI for all
goods and services rose nearly 82 per-
cent from its base in 1984-85 (105.8)
to its value in 2004—05 (192.1). That
means that the $13,145 spent in 1984—
85 would purchase about the same
amount of goods and services as would
$23,867 in 2004-05. By this measure,
young adults in 2004-05 were worse
off than their earlier counterparts, ex-
periencing a decrease of almost 5 per-
cent ($23,867, compared with $22,744)
in their real outlays. However, caution
must be used in interpreting this find-
ing, because the difference in means is
not statistically significant.

Of course, the preceding finding
relies on certain assumptions, namely,
that the same goods and services are
purchased in each year by each group,
that qualities remain unchanged, and
so forth. Even so, by this measure,
young adults in the later period appear
to be worse off than they were in the
earlier period. But perhaps the same is
true of all other consumers. If so, is the
decrease in purchasing power experi-

enced by young singles larger, smaller,
or about the same as that experienced
by others? In other words, how are
young adults faring compared with the
rest of the population?

Comparing the changes in real to-
tal outlays from 1984-85 to 200405
for young singles with those of other
single, never-married adults who also
were surveyed during those periods is
one way to attempt to answer this ques-
tion. Before proceeding, it is useful to
remove outlays for food at home from
both groups, because of the change in
questionnaire occurring in 1988. As
noted ecarlier, young, single, never-
married adults exhibit a large change
(almost 45 percent) in food at home
expenditures from 1987 to 1988 that
is inconsistent with annual changes in
these expenditures for this group in
other years. Other single, never-mar-
ried adults exhibit a similarly large
(more than 38 percent) and incon-
sistent change in these expenditures.
However, the factors required to adjust
their expenditures are almost certainly
different from those required for young
single adults. Performing this adjust-
ment would therefore add one more
element of uncertainty to the compari-
son: If differences are found in the rates
of change of total outlays for these
groups, how much will be due to actual
differences in expenditure patterns and
how much to qualitative differences in
the estimated factor for adjustment of
food-at-home expenditures for each
group? Therefore, for simplicity, out-
lays less food at home are compared.

For young singles, real total out-
lays less food at home fell 3.8 percent
over time, from $21,613 in 1984-85 to
$20,795 in 2004-05. For other singles,
real total outlays less food at home
increased 6.1 percent over the same
period, from $24,415 to $25,906. Al-
though this finding appears to indicate
that young singles are falling behind
in permanent income while others are
gaining, it is not conclusive. First, nei-
ther change is statistically significant,
indicating that the differences in means
observed for each group across time
may be due to chance alone. Second,
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the increase in outlays for other singles
may be due to changing demograph-
ics within this group. For example,
the proportion of singles aged 35 to
54 years increased from 39 percent in
1984-85 to 56 percent in 2004-05. In
each year during the period examined,
never-married adults in both age groups
had the highest levels of average total
outlays. Therefore, even if average real
total outlays for singles aged 35 to 54
years have not changed over time, the
fact that there are more members of
that group in the sample will increase
the mean for the entire sample of other
singles.

Using shares to measure
outcomes
Another useful tool for comparing
the economic well-being of different
groups is derived from a finding known
as Engel’s proposition. In 1857, Prus-
sian economist Ernst Engel reported
that, as income increases, the share of
total expenditures allocated to food de-
creases.”® The assumption in the analy-
sis presented in this article is that the
smaller the share of total expenditures
a consumer allocates to expenditures
for basic needs like food, the larger is
the share available to allocate to other
items. Therefore, understanding the
allocation of shares of total outlays
provides insight into the economic
well-being of the groups studied. (For
more information on analyzing shares,
including caveats associated with
this type of analysis, see “Analyzing
shares” in the technical notes.) Table 2
shows shares of total outlays that young
adults allocated to selected goods and
services in 1984-85 and 2004-05.
Several findings are of note. First,
the share of outlays allocated to food
has declined over time—by more than 2
percentage points, in fact. Taken alone,
this may indicate an increase in eco-
nomic well-being. However, food out-
lays can be decomposed into two parts:

33 Louis Phlips, Applied Consumption Analysis
(Amsterdam, Elsevier Science Publishers B.V.,
rev. ed. 1983; distributed in the U.S. and Canada
by Elsevier Science Publishing Company, Inc.,
of New York, NY), p. 103.

outlays for food at home (for example,
food purchased at grocery stores) and
outlays for food away from home (for
instance, food purchased at restau-
rants). Analyzing these components
separately is useful, because they rep-
resent two different types of spending.
Because of the convenience, change
in ambience, and typically higher cost
associated with meals at restaurants,
these meals are considered to be a treat
for many consumers; therefore, it is
reasonable to suppose that an increased
share for food away from home indi-
cates an increase in well-being, while
an increased share for food at home in-
dicates a decrease in well-being. Over
the period examined, the shares for
food at home and for food away from
home both decreased. Each of these
changes is statistically significant, as
are many of the other changes in share
shown in the table. However, the direc-
tions of the changes in the components
of food spending are contradictory, one
indicating an increase, and the other
a decrease, in economic well-being.
Resolving this apparently paradoxical
outcome is the topic of the next sec-
tion. (See also “Analyzing shares” in
the technical notes.)

Other measures using outlays

Although analyzing shares of outlays
provides an easy, intuitive way to com-
pare economic statuses, it has its limita-
tions. In historical comparisons, one
major limitation is, once again, price
change. When outlays within a certain
period are compared, it is usually as-
sumed that all groups face roughly the
same prices. However, across different
periods, prices for some goods and serv-
ices may have risen, perhaps rapidly,
while others stayed the same or even
dropped. When prices are not changing
at a uniform rate, the shares can be af-
fected in ways that do not accurately
reflect the underlying idea of analysis
using a framework based on Engel’s
proposition. (See “Analyzing shares”
in the technical notes.) Therefore, com-
paring real (price-adjusted), rather than
nominal (contemporaneous), outlays
for specific items is a useful way of
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seeing whether a decrease in share is
due to less consumption or a change in
prices.

The CPI for food at home rose more
than 81 percent from 1984-85 (103.6)
to 200405 (188.0). Therefore, the real-
dollar expenditure for food at home in
1984-85 was about $2,252, which is
more than the $1,950 spent in 2004—
05. Similarly, the CPI for food away
from home rose about 79 percent from
1984-85 (106.3) to 200405 (190.5).
Therefore, the real-dollar expenditure
for food away from home in 1984-85
was about $1,437, which is more than
the $1,073 spent in 2004-05. In each
case, the real-dollar expenditure in
1984-85 is statistically significantly
different from the value observed in
2004-05. Consequently, these findings
are consistent with the Engel analysis,
which indicates a higher economic
well-being in the second period than in
the first due to a decrease in expendi-
tures for food at home, but a lower eco-
nomic well-being in the second period
due to a decrease in expenditures for
food away from home.

Further analysis reveals another
interesting finding: Although the per-
centage of respondents reporting ex-
penditures for food at home remained
unchanged (almost 97 percent in each
period), the percentage reporting ex-
penditures for food away from home
fell nearly 5 percentage points (from
90.8 percent to 86.3 percent). This find-
ing supports a diminution in economic
well-being, given the smaller percent-
age of young singles who report expend-
itures for food away from home.

However supportive, by themselves
these numbers do not conclusively in-
dicate that the second group was worse
off than the first. For example, an in-
creased variety of frozen and prepared
foods in the second period may mean
that consumers can enjoy, at home, the
convenience of food away from home
at lower, grocery store prices. In addi-
tion, the consumer can make one trip
to the grocery store each week and
purchase all meals at once, rather than
visiting a fast-food establishment every
day, thus saving time. If all this is true,



Table 2. Average annualized outlays and shares, young single adults, 1984-85 and 2004-05

Average annualized outlay Share (percent)
Outlay category 1984-85 2004-05
; Real nominal t-statis-
"(‘ffl‘l"'”a' 2004-05 (real) 1984-85 | 2004-05 tic
ollars dollars dollars
Total OULIAYS" ... $13,145 $23,866 $22,744 100.0 100.0
Food, total less trips'........ 2,043 3,710 3,022 15.5 13.3 2-4.49
Food at home, less trips' ............... 1,241 2,254 1,950 9.4 8.6 2-2.55
Food away from home, less trips.........ccccccoeereeennen. 802 1,456 1,073 6.1 4.7 2-4.75
Shelter and utilities...........cccooveieiiiiiiece 3,113 5,652 7,249 23.7 31.9 29.88
Owned dwellings.. 353 641 1,326 2.7 5.8 24.53
Rented dwellings . 2,039 3,702 4,602 15.5 20.2 25.99
ULIHHIES .o 722 1,312 1,322 5.5 5.8 1.21
Apparel and SErviCes.........ooooeiiiieiiiiieiiee e 821 1,490 757 6.2 3.3 2-8.84
Transportation ..........cccceieeriiiereieeee e 2,320 4,213 3,494 17.7 15.4 2-2.44
Cars and trucks (new).... 606 1,100 457 4.6 2.0 2-4.74
Cars and trucks (used) .. 462 840 853 3.5 3.7 .32
Other vehicles................ 31 57 33 2 A -1.10
Gasoline and motor oil... 583 280 969 4.4 4.3 —-.86
Maintenance and repair. 304 1,058 398 2.3 1.7 2-2.37
Vehicle insurance........... 211 552 487 1.6 21 23.40
Public transportation... 49 383 76 4 3 -.62
Vehicle rental ..o 74 89 223 .6 1.0 23.10
Health care........cccooveiiiii e 256 466 478 2.0 21 .55
Entertainment...........cccooiiiii 703 1,277 1,129 54 5.0 -79
Travel and triPs ...c.oooveceeeeiece e 631 1,146 668 4.8 2.9 2-5.47
EdUCAtioN .....ooeiiieee e 558 1,012 1,760 4.2 7.7 22.55
All other outlays! ........ccooiiviiieiiiree e 2,699 4,900 4,186 20.5 18.4 2-2.45

"ltem or subcomponent computed with the use of adjusted values
for food at home in 1984-85; see “Adjusting expenditures for food at
home” and “Computing adjustment factors for food at home,” in the

technical notes, for details.

2 Indicates statistically significant difference in shares when

then the decreased share for food away
from home may indicate an increase in
well-being. Yet, if it is true, it is incon-
sistent with the fact that real expendi-
tures for food at home fell between the
two periods; that is, given that the price
index for food at home rose between
the two periods, purchasing more food
at home and less food away from home
should lead to higher, not lower, real-
dollar expenditures for food at home in
the second period. Still, this outcome
is not implausible. The price index for
food at home is based on what all con-
sumers purchase, and not solely on what
young singles purchase. If young sin-
gles are purchasing more food at home,
and the prices of the foods they tend to
purchase have increased less than the
prices of other types of food at home,

NOTE: To con

periods are compared.

vert to real 2004-05 dollars, nominal 1984-85

dollars are multiplied by 192.1 (the average CPI for 2004-05) and

divided by 105.8 (the average CPI for 1984-85). Components may

not add to aggregat

then the preceding findings are consist-
ent with the hypothesis described here
(that is, that young singles are substitut-
ing lower priced foods from grocery or
other stores for food from restaurants).
In fact, the CPI for frozen and freeze-
dried prepared foods increased less
than 48 percent (from 103.8 to 153.2)
from January 1984 to December 2005,
substantially less than the 81-percent
increase in prices already reported for
food at home in general.** However, to
investigate this hypothesis fully requires
both further investigation into price in-
creases for specific foods and an ex-
amination of data from the CE’s Diary
component, or Diary Survey, which, un-
like the Interview Survey, is designed to
collect detailed information on food ex-
penditures. Such an investigation, while

e values due to rounding.

3 To better understand this chain of reasoning,
suppose that young singles purchase only frozen
and freeze-dried prepared foods in both periods,
while other consumers purchase different foods.
Then adjusting food-at-home expenditures
for young singles will overestimate their real
expenditures for food at home purchased in
1984-85. If the overestimate is large enough,
it will make it appear that young singles have
lower expenditures for food at home in 2004-05
than they did in 1984-85. Now, as seen from the
values presented in table 2, real expenditures
for food at home decrease for young singles
when the CPI for all food at home is used to
adjust these expenditures. But if young single
consumers really did purchase only frozen and
freeze-dried prepared foods in each period,
then the $1,241 nominal expenditure shown in
that table should be adjusted to $1,832 [1,241
x (153.2/103.8)]. Then, because $1,832 is less
than the value reported in 2004-05 ($1,950), it
follows that young singles actually purchased
more food at home in the second period than the
first, and they may have done so because they
purchased less food away from home, just as the
hypothesis purports.
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Table 3. Housing attributes of young singles, households including at least one young single person, 1984-85 and 2004-05

Characteristic Household includes only young single person Household includes at least one other person
1984-85 2004-05 t-statistic' 1984-85 2004-05 t-statistic'
Sample SIZ€....ccvveeieiieeiee e 1,252 1,401 701 410
Percent of households with at
least one young single person........... 64.1 77.4 8.91 35.9 22.6 -8.91
Percent owners..........cccoviiiiiiiiiiiinens 10.5 211 7.42 ® (?
Per-capita number of: 3
Rooms, other than bedrooms........... 3.7 3.9 4.62 2.0 2.0 1.68
Bedrooms..........ccccevveeeeeeennn. 1.4 1.7 8.31 9 1.1 5.99
Bathrooms ... 1.1 1.2 10.96 5 .6 4.64
Half baths ......cccoooveeiiiiieiee 1 A 3.44 *) A 1.60

" Based on test of proportions when percentages are compared
and difference in means when number of rooms are compared. (See
“Measuring statistical significance: types and computations of t-
statistics,” in the technical notes, for details.)

2 Results are not computed for multiple-member households. The
problem is that, within the household, there can be a mix of owners
and renters. For example, the homeowner may rent a room or
part of the house to at least one young single person. In addition,
in this case the consumer unit that owns the home may be of any
composition. That is, the owner may be a young, single person, as
defined throughout this study, or may be of a different age or marital
status.

3 These households include at least one young single person, as
defined in this study, who constitutes a unique consumer unit within

the household. However, the remaining members may constitute
any number of consumer units from one to the total number of other
members of the household. For example, if a husband and wife with
two children rent a room to a young single, the household size is five,
but the number of consumer units is two. In this case, the per-capita
number of rooms is still computed to be the total number of rooms
in the household divided by the household size, whether or not the
renter has full use of other rooms in the house.
4 Less than .05.

NOTE: Values presented are for the sample and are not
weighted to reflect the population. Weights computed in the survey
are designed for use with consumer units, not households.

interesting for future work, is beyond
the scope of this study.

Regardless, expenditures on other
goods and services are also useful to ex-
amine. First, consider the case of shelter
and utilities.** The share allocated to
these outlays has increased substantially,
from less than one-fourth to nearly one-
third of total outlays. Again, it is pos-
sible that housing attributes account for
this change. Now, if outlays for shelter
and utilities have risen because young
singles are purchasing or renting larger
homes, the change in share may be due to
an increase in their well-being. Howev-
er, evidence to suggest such purchases is
limited. For example, only the increase
in number of bathrooms (see table 1) is
statistically significant for both owners
and renters. The changes in the numbers
of bedrooms and half baths for renters,
while statistically significant, are not
necessarily economically significant.
(For example, the number of bedrooms
for those who rent increased from less
than 1.8 to less than 2.1.) Neither home-
owners nor renters experienced a sta-

3 Because rent includes utilities in some
cases, comparing only expenditures for rent
with outlays for a mortgage does not provide an
accurate comparison of basic housing costs.

tistically significant change in “rooms,
other than bathrooms.” Although other
factors, not measured in the CE, also
affect these outlays—for example, the
quality of the neighborhood in which
the housing exists—the substantial
change in these shares, coupled with
the considerable increase in housing
prices noted in recent years, may be
evidence of a diminution of well-be-
ing for this group, or at least that the
increase in well-being from slightly
larger dwellings is more than offset
by the increase in outlays. However,
these data do not tell the full story. The
numbers of rooms, bedrooms, bath-
rooms, and half baths are all described
for the consumer unit. However, many
of the consumer units sampled actu-
ally reside in the same household. It is
quite possible that numbers of rooms
per consumer unit have not changed,
but that the number of households in
which these consumer units reside has
changed; if the number has increased,
it could indicate an increase in well-be-
ing. To illustrate, consider two young
singles sharing a one-bedroom apart-
ment (that is, two separate consumer
units sharing one household). Suppose
that each roommate is interviewed and
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reports that the apartment has one bed-
room. Then the data would show two
separate consumer units, each with one
bedroom. Now suppose that one room-
mate moves into a new apartment, also
containing one bedroom. Then, assum-
ing that each of the former roommates
still lives alone, the data still show two
separate consumer units with one bed-
room. Yet, if they prefer to live alone,
the constant number of rooms per con-
sumer unit would not reflect the hypo-
thetical increase in their well-being.
Fortunately, the data provide informa-
tion that allows the analyst to distin-
guish these two cases. That is, it is pos-
sible to count the number of consumer
units per household to see whether two
roommates are sharing one household
with one bedroom or two young sin-
gles live alone in separate households,
each of which contains one bedroom.
Analyzed in this way, the results tell a
different story: First, in 198485, more
than one-third (nearly 36 percent) of the

3 The other person or persons could be
roommates, the landlord, or anyone else not
related by blood, marriage, or some other legal
arrangement and from whom the young single is
financially independent. If any of these conditions
is violated, the young single would no longer
constitute a single-member consumer unit.



young singles studied lived in a house-
hold with at least one other person;*
then, in 2004-05, less than one-fourth
(under 23 percent) did. (See table 3.)

Of course, some caution must be
used in interpreting these numbers.
The data are not edited for consistency,
for example. Therefore, it is possible
that, due to differences in the way re-
spondents interpret their situations (for
instance, one housemate reports the
second bedroom, which is being used
as a den, as a room other than a bed-
room, while the other reports it as a
second bedroom), data entry error, or
another reason, different numbers of
rooms or bedrooms are reported for the
same household within or across inter-
views. Also, some of the information
is missing due to nonresponse or some
other reason. But assuming that these
factors are random each year, the data
obtained provide useful information to
help measure changes in numbers of
rooms available to young single adults.
Analyzed in this way, the data show
that, regardless of household compo-
sition—at least, whether one or more
than one person lives in the house-
hold—the number of rooms per capita
has increased over time. Although the
increases are small, they are statisti-
cally significant in most cases. Espe-
cially because more young singles are
the sole occupants of their households,
it is more difficult to argue that the in-
creased expenditures for housing noted
at the consumer-unit level clearly indi-
cate a diminution of well-being. Those
who are the sole occupants of their
households may value privacy enough
to pay the extra dollars, and if they can
afford to do so in larger numbers in the
later period than in the earlier period,
then they are arguably better off in the
later period, or at least any diminution
in well-being due to higher housing
prices is offset at least partially by an
increase in privacy or in the number of
bedrooms and bathrooms per capita.

In contrast to housing expenditures,
which are necessary for at least a mini-
mal level of economic well-being, trav-
el expenditures are purely discretion-
ary for most consumers. Therefore, an

increase in the frequency of purchasing
goods or services related to travel or in
dollars allocated toward trips presum-
ably indicates an increase in economic
well-being. However, for young sin-
gles, the share of total outlays allocated
to travel has fallen substantially, from 5
percent to 3 percent. At the same time,
the percentage of respondents report-
ing travel expenditures has decreased
sharply, from more than half (53 per-
cent) to more than one-third (35 per-
cent). The percentage reporting many
of the components of travel expend-
itures (such as food, lodging, trans-
portation, and entertainment on trips)
also has declined. Therefore, the drop
in share is not the result of decreased
prices, nor is it likely that members of
this group are making different lodging
arrangements than before (for example,
staying with friends or relatives instead
of in hotels). Young singles simply ap-
pear to be traveling less. However, they
are not unique in this regard: The per-
centage reporting travel expenditures
(including the components previously
described) has decreased for all other
consumer units as well during the period
examined. (See chart 1.) Accordingly,
rather than decreased prices, increased
prices may play a role.’’” In addition,
these changes in travel expenditures
may be explicable by changes in tech-
nology. For example, the percentage

37 The CPIs for at least three categories of goods
and services directly related to travel are readily
available on the Internet (data.bls.gov/PDQ/outside.
jsp?survey=cu (visited Dec. 5, 2007), accessible
by using “One-screen data search” for the database
named “All Urban Consumers (Current Series)
(Consumer Price Index—CPI)” at www.bls.gov/
cpi/home.htm#data (visited Sept. 18, 2008)). In
each case, the increase in the CPI for these categories
is higher than the increase in the CPI for all goods
and services from 1984 to 2005 (88 percent). The
categories are “other lodging away from home,
including hotels and motels” (157 percent); “gasoline
(all types)” (99 percent); and “airline fare” (243
percent). Changes in annual indexes are compared
in this case, instead of changes from January 1984
to December 2005, in order to reduce the effects of
intrayear volatility. Prices for each of these travel
expenditure categories presumably vary by season
if not by month, so comparing values for different
months across years, rather than comparing average
annual values, may either mitigate or exacerbate
differences in price changes computed. In addition,
seasonally adjusted indexes are not available for
airline fares in years prior to 1989.

reporting travel expenditures decreased
as e-mail, cellular telephones, and in-
stant messaging became more avail-
able. Therefore, consumers in general
(and young singles specifically) may
be substituting new forms of communi-
cation for travel, which would indicate
an increase in their economic well-be-
ing. That is, young singles in the later
period enjoy choices not available to
those in the earlier period.®® However,
there is still no perfect substitute for
the personal visit. From this perspec-
tive, the availability of new technology
mitigates the decrease in well-being re-
sulting from less frequent travel, what-
ever its cause (for example, increased
prices), but does not necessarily negate
(or outweigh) the decrease entirely.

Of particular interest is the change in
shares for educational expenses, which
nearly doubled over the period exam-
ined. This change is challenging to in-
terpret. The proportion of young single
adults enrolled in college full time rose
sharply—from just above one-fourth
(26 percent) to more than one-third (36
percent); the proportion of part-time
students remained unchanged at about
7 percent, while the proportion not
enrolled (including those not eligible)
declined almost 11 percentage points.
(See table 1.) However, those report-
ing educational expenditures actually
dropped slightly—from 26 percent to
24 percent. Of course, not all of the

3 Evidence supporting the hypothesis that
consumers substitute new forms of communication
for travel is seen in the CE results. The trend line
for the percentage of those reporting total travel
expenditures is much steeper downward from
1997 to 2005 than it is from 1984 to 1996, a
pivotal year that coincides with a period of rapid
increase in usage of these technologies. For
example, the U.S. Census Bureau reports that
in 1997 less than three-eighths (36.6 percent) of
all households owned a computer and that about
half of these households (18.0 percent of all
households) had Internet access. By 2003, nearly
five-eighths (61.8 percent) of all households
owned a computer and nearly eight-ninths of
these households (54.7 percent of all households)
had Internet access. See Jennifer Cheeseman
Day, Alex Janus, and Jessica Davis, “Computer
and Internet Use in the United States: 2003,”
Current Population Reports, P23-208, October
2005, pp. 1-14, especially Figure 1, p. 1, on the
Internet at www.census.gov/population/www/
socdemo/computer.html, item 1, CPS, October
2003, “Report” (visited Dec. 5, 2007).
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expenditures included in the CE defi-
nition of educational expenditures are
for college tuition; however, the tuition
expenditure accounts for a substantial
portion.*® Although many of these stu-
dents may be receiving scholarships,
participating in deferred payment
plans, or working for payment of tu-
ition instead of working for other pay,
or may be children of parents who pay
their tuition directly to the school, it
is likely that those who do make pay-
ments were paying much more for their
education in 2004-05 than those who
did in 1984-85, even after adjustment
for general price changes. In support of
this claim, recall the increase in college
tuition and fees described earlier. The
fact that more young adults are attend-
ing college either because of a greater
opportunity to do so or because of the
changing nature of the general econo-
my probably reflects an improvement

% For all consumer units, college tuition

accounted for 58 percent of educational expenditures
in 1984-85 and 64 percent in 2004-05.

in economic well-being. However, the
fact that the price of going to college
has escalated so much means that the
expected gains from a college educa-
tion would have to rise substantially for
current students to “break even” with
their older counterparts.*°

Demographic differences among
young singles

So far, the analyses presented have
focused on young single adults as a
group. However, as noted earlier, there
are demographic differences within
this segment of the population that
either may account for changes in the
group overall or may be obscured when

4 The increase in education expenditures
presumably also affects the allocation of shares
for those who pay them. That is, given the same
amount of funds available for spending, the
person who allocates more to education has less
to allocate to food, housing, and all other goods
and services. However, separating out those
who make these expenditures from those who
do not and comparing the differences in their
share allocations, both within and across various
periods, is beyond the scope of this discussion.
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the group is examined as a whole. For
example, an increase in total outlays
may be observed because one group
has “caught up” to another or because
both subgroups have experienced an
increase in total outlays but one group
has experienced a larger increase than
the other. To examine these outcomes,
total outlays for selected demographic
groups within the young singles sample
are compared.

Table 4 shows that, consistent with
the larger population of young single
adults, no subgroup tested experienced
a statistically significant change (in-
crease or decrease) in real total out-
lays. However, within each subgroup,
substantial differences appear in each
period observed. For example, total
outlays for single men substantially
exceed total outlays for single women
in each period. Although the gap is
larger in 1984-85 (18.5 percent) than
in 2004-05 (12.6 percent), the decrease
is due to a decrease in total outlays for
men, rather than an increase in outlays



Table 4. Real total outlays, by demographic group, 1984-85 and 2004-05

t-statistic
Real total Real total Percent change |  (change in
Demographic characteristic outlays, Standard error outlays, Standard error | in real total mean of real
1984-85 2004-05 outlays total outlays)
All young single adults... $23,866 663.03 $22,744 531.85 4.7 -1.32
.......................... 25,585 844.92 23,838 722.68 -6.8 -1.57
21,536 717.51 21,151 637.39 -1.8 —-40
24,122 557.19 22,977 638.19 -4.7 -1.35
23,416 1,975.59 21,644 1,456.91 -7.6 -72
18,508 4,047.05 21,585 1,400.21 16.6 .72
High school or less.............ccccceuie 21,617 1,126.33 19,316 877.42 -10.6 -1.61
Some college .....ccovvveviieeiiiieeiinn 21,283 808.08 19,846 765.83 -6.8 -1.29
College graduate.............cccceeennnn. 28,685 1,209.18 27,962 848.94 -2.5 -.49

for women. Nevertheless, the decrease
is not statistically significant and there-
fore reveals nothing about the change
in relative well-being between young
single men and women in this study.

Similarly, Hispanics appear to have
the smallest total outlays, on average,
in each period, but regardless of the
interval studied, the difference in aver-
age total outlays is not statistically sig-
nificant when Hispanics are compared
with either group of non-Hispanics.
The results—both within 1984-85 and
across the time span examined—are
more difficult to interpret, though, be-
cause of the relatively large variance of
total outlays for Hispanics in the earlier
period. At the same time, for non-His-
panics, the gap in real total outlays be-
tween Whites and Blacks nearly dou-
bled from 1984-85 ($706) to 2004-05
($1,333). In this case, both groups ex-
perienced decreases in average real to-
tal outlays, but the decrease for young
Black singles ($1,772) was larger than
the decrease for young White singles
($1,145). Nonetheless, neither the
difference within, nor the difference
across, periods was statistically signifi-
cant for either of these groups.

By contrast, there are clear differ-
ences by education level: Those with
a college degree have significantly—in
both economic and statistical terms—
higher total outlays in each period than
those who have not earned a college de-
gree. However, there are no statistically

significant differences between the two
groups of non-college graduates (that
is, those with a high school diploma
or less and those who attended, but did
not graduate from, college).

Conclusion
Both demographic and spending pat-
terns changed for young, never-mar-
ried adults from 1984-85 to 2004-05.
Whether these changes indicate an in-
crease or decrease in economic status
is unclear. By some measures, such as
the rate of economic growth and unem-
ployment rates, the more recent group
is at least as well off—if not better
off—than the earlier group. The more
recent group also enjoys higher edu-
cational attainment and higher rates of
homeownership, both of which are gen-
erally considered positive attributes.
However, other results indicate that
there has been little discernible change
over time. When average real total
outlays for subgroups of young single
adults, such as men and women, are
compared, differences across groups
within each period are apparent, but
changes within groups across time are
not generally observed.*! Although it
may be interesting to perform Engel or

# These findings are confirmed by regression
analysis, which estimates changes in real total
outlays over time when demographic differences
are held constant. An explanation of the technique,
together with some results obtained, is included in
the complete version of this article in the December
2008 issue of the Monthly Labor Review.

some other, similar analysis on the de-
mographic subgroups, this task is left
for future work.

Finally, the evidence that young
singles are worse off today is inconclu-
sive. For example, young singles expe-
rienced a decrease in real total outlays
from 1984-85 to 2004—-05, while other
singles experienced an increase during
that time. However, neither change was
statistically significant. In addition,
young singles today allocate smaller
shares of total outlays to food away
from home and to travel, and larger
shares to food at home and to housing.
Each of these changes would appear
to indicate a diminution in economic
well-being, yet they are consistent with
increased economic well-being as de-
scribed earlier: The increased share for
food at home may be due to the greater
availability of convenience foods, al-
lowing young singles to save time and
money by “stocking up” rather than
frequenting restaurants; and the hous-
ing share may have increased because
more young singles are living alone,
presumably by choice, and also be-
cause they are more likely to be home-
owners.

Taken together, the results described
in this study do not indicate that young
singles were clearly better off in the
second period than the first, a finding
that is consistent with the belief among
young adults that it is harder for them
to gain economically than it was for
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their parents.** Still, the results do not
provide strong evidence that young
singles are worse off than their prede-
cessors, as has been found in previous

4 Crowley, “Generation X Speaks Out,” p.
2; based on interviews conducted in 2000-01 of
young adults born from 1968 to 1979.

4 Paulin and Riordon, “Making it on their
own,” especially p. 18.

work.” Given that previous work com-
pared young adults in the mid-1990s
with those in the mid-1980s and found
a decrease in economic well-being, the
current results may indicate that the
fortunes of young adults are improving
after a period of decline. This finding
suggests that future work examining
trends in outlays and other measures of

66 Consumer Expenditure Survey Anthology, 2008

well-being for young adults would be
useful in order to provide a fuller per-
spective on what changes have occurred
and when they did so. In the meantime,
it is valuable to continue to monitor ex-
penditure patterns for young singles to
better understand the challenges they
face and how such challenges may af-
fect them and others in the future. W



Technical notes

Analyzing shares
In analyzing shares, the allocations of
total outlays for two different groups
are compared to find out which group
is better off. To understand this idea,
consider two single persons, each of
whom purchases the same amount of
food each week for $20. Suppose the
first person has the lower income and
spends $100 per week on all purchas-
es; the second person spends $200 per
week. The share of expenditures allo-
cated to food is 20 percent for the first
person, but only 10 percent for the sec-
ond, even though the same amount of
food is purchased. Even if the second
person buys more, or higher quality,
food for $30, the share increases only
to 15 percent. In each case, the second
person has a larger portion of spend-
able dollars left over to purchase goods
and services other than food than does
the first person; therefore, the second per-
son is considered to be better off.
Although analyzing shares is par-
ticularly useful for comparing groups
within the same period, there are some
caveats to consider in analyzing chang-
es in shares over time. For example, im-
portant information can be masked by
price changes. To see this effect, con-
sider a person who enjoys apples as an
occasional snack and budgets $10 per
month for their purchase. If the price
of apples is $1 per pound, this person
can afford 10 pounds per month. If the
price rises to $2 per pound, the person
can afford only 5 pounds per month.
If no other prices change, and the
person’s expenditure pattern remains
the same in all other respects, then the
share of total outlays allocated to apple
purchases remains the same each pe-
riod, yet the person is enjoying fewer
pounds of apples.

If, then, the change in the price of
apples is known, expenditures can be
adjusted, and it becomes clear that the
person is purchasing fewer pounds of
apples. In the current example, the price
of apples has doubled. Therefore, if the
person bought the apples in the first pe-
riod at the price of the second period,
then the expenditure in the first period
would be double the value observed.
(That is, 10 pounds of apples purchased
at the price of the second period would
cost $20, not $10.) Because the price-
adjusted outlay for the first period ($20)
is larger than the observed outlay for
the second one ($10), it is clear that the
number of pounds of apples purchased
has declined in the second period. This
relationship (higher price-adjusted ex-
penditures mean a larger quantity pur-
chased) holds even when the actual
number of pounds of apples (or quantity
of other goods and services) purchased
is unknown, as it is for the values shown
in table 2 in the text.!

In addition, the allocation of total
outlays changes with tastes and prefer-
ences, which in turn can change over
time for individuals or groups. In cases
such as these, in which both kinds of
change occur, changes in shares are not
so easy to interpret. For example, as
discussed in the text, the share for food
away from home has been decreasing
over time, while the share allocated
to food at home has been increasing.

' In general, the Consumer Expenditure
Survey (CE) collects information on expenditures
made, but not onamounts or quantities purchased.
For example, a person may report having spent
$20 for movie tickets in the past 3 months, but
data on whether that person went to the movies
twice and spent $10 each time or went 10 times
to a discount movie theater are not collected.
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Assuming that food away from home
is preferred to food at home, this out-
come reflects a decrease in well-being.
However, if young adults in the second
period have a higher preference for
education than they did in the first pe-
riod, they may forego some of the ex-
penditures for food away from home in
order to purchase education, even if the
costs of education remain stable. In that
case, if the increase in well-being due
to purchasing more education is larger
than the decrease due to purchasing
less food away from home, then young
adults in the second period are better
off than they would be if they did not
make such a tradeoff.

Finally, changes in technology and
in the availability of products can in-
fluence the allocation of total outlays.
As noted in the text, the availability of
new types of food at home may lead to
changes in purchases such that the in-
creased share for food at home and de-
creased share for food away from home
reflect an increase in well-being. Simi-
larly, changes in technology or in the
availability of products may lead less
directly to changes in certain shares.
For example, young adults in the first
period may have purchased food away
from home in conjunction with enter-
tainment away from home (as when
they go out for dinner and a movie).
Although they still may do so in the
second period, new products or servic-
es may have been developed that allow
young adults to enjoy similar forms of
entertainment at home (for instance,
joining a movie-by-mail rental club or
viewing movies over the Internet). In
this case, the share for food away from
home could decrease while both the
share for food at home and well-being
increase, because young adults in the
second period could still choose to pur-
chase the same amount of food and en-
tertainment away from home as those
in the first period did, but they are also
able to choose an allocation that was
not available in the first period.

Because no data on tastes, prefer-
ences, technological change, or the
availability of products are collected
directly in the Consumer Expenditure

Survey, it is impossible to identify pre-
cisely how these factors change and
how expenditure patterns change as
a result. Nevertheless, despite these
caveats, analyzing shares in a histori-
cal context is useful as long as the as-
sumptions underlying the analysis are
reasonable and explicitly stated as
needed.

Real or nominal expenditures? In per-
forming economic comparisons across
time, it is essential to control for chang-
es in prices. To demonstrate, consider
a person who spends $10 for apples in
the first period and $20 in the second. It
may be that the person purchased twice
as many pounds of apples in the second
period. But it also may be that the price
changed (rose or fell) and the person
purchased a different amount each pe-
riod. For example, if the price of apples
is $1 per pound in the first period, but
$4 per pound in the second, it is clear
that the person bought a greater amount
of apples (10 pounds) in the first period
than in the second (5 pounds). Usu-
ally, expenditures can be adjusted to
reflect these changes by converting
nominal expenditures to real expendi-
tures through the mechanism of a price
index. After adjustment, real expendi-
tures can be compared to provide a bet-
ter idea of whether changes in expend-
itures are due to changes in quantities
purchased or changes in prices.

Price indexes are computed by com-
paring changes in price for a standard
market basket of goods. In this case,
the basket consists only of apples.
Once the basket is defined, the index is
computed by dividing the price of the
basket in the period of interest by the
price of the basket in the base period
and multiplying the result by 100.0.
In the base period, the period of inter-
est and the base period are the same.
Therefore, the index in the base period
is always 100.0. However, if prices are
different in the period of interest, the
index will take on a higher or lower
value, depending on the direction of
the price change. For example, if the
first period is selected as the base pe-
riod and the basket is defined as con-
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sisting of 1 pound of apples, then the
base-period index is computed to be
($1/81) x 100.0 = 100.0. The index for
the second period is ($4/$1) x 100, or
400.0.

Once the indexes are computed,
they can be used to convert nominal
expenditures to real expenditures. In
the current case, suppose the analyst
wants to convert the nominal value
of expenditures reported in the first
period to real-dollar values for com-
parison with expenditures occurring in
the second period. In other words, the
analyst wants to know how much the
market basket purchased in the first pe-
riod would have cost if it had been pur-
chased in the second period. The result
is obtained by dividing the price index
for the second period by the price index
for the first period and multiplying the
result by the expenditures reported in
the first period. In this example, then,
the equation is (400.0/100.0) x $10 =
$40. In other words, in the second pe-
riod it costs $40 to purchase the same
amount of apples that was purchased
in the first period. Even if the quantity
of apples purchased is unknown to the
analyst, it is clear that the purchaser
must have purchased fewer pounds of
apples in the second period than in the
first period, because the value of real
expenditures reported in the first period
(that is, $40) exceeds the value of real
expenditures reported in the second pe-
riod (that is, $20).2

Note that this adjustment works
because expenditures are defined as

2 Note that similar comparisons can be made
even when neither period of interest is the base
year for the index. For example, suppose that
the analyst wants to compare expenditures that
took place before the base year with those in the
second period. Suppose also that the price index
for the pre-base-year period in question is 80.0
and the expenditures for that period are $3. To
convert these expenditures to second-period
values, the analyst once again multiplies the
expenditures from the pre-base-year period by
the ratio of the second-period index to the index
for the pre-base-year period (that is, [400.0/80.0]
x $3 = $15). In other words, real expenditures in
the pre-base-year period are less than the value
of expenditures reported in the second period.
Therefore, the purchaser must have purchased
more pounds of apples in the second period than
in the pre-base-year period, even though the price
of apples has increased.



price (P) times quantity purchased (Q).
Therefore, if P, Q, (that is, the expend-
iture in the first period) differs from
P,Q,, it is not clear whether the differ-
ence is a result of changes in P or in Q.
However, adjusting first-period expend-
itures in the manner just described has
the effect of comparing P,Q, with P Q..
Therefore, any difference in expendi-
ture is due to a change in quantity.

However, the comparison is not al-
ways so precise. In this case, the ana-
lyst is literally comparing apples with
apples. Suppose, however, the consum-
er purchases both apples and oranges.
This purchase leads to a potential com-
parison of two different baskets of fruit.
That is, suppose that the initial basket
consists of 1 pound of apples and 1
pound of oranges. Suppose also that
the price of apples remains unchanged,
but the price of oranges rises. Then the
price index for fruit will rise, because it
reflects the change in the total price of a
basket of fruit consisting of 1 pound of
apples and 1 pound of oranges. How-
ever, in response to the price change,
the consumer may choose to purchase
fewer pounds of oranges and continue
to purchase 1 pound of apples. Alterna-
tively, the consumer may substitute ap-
ples for oranges (that is, purchase more
than 1 pound of apples and less than 1
pound of oranges) or may indeed pur-
chase less than 1 pound of each fruit.
Only if the consumer continues to pur-
chase 1 pound of apples and 1 pound of
oranges after the price change will the
index perfectly adjust nominal expend-
itures in the first period to values that
are to be compared with those observed
in the second period.?

Nevertheless, using the price index
to convert nominal expenditures to real
expenditures is important. Although
the results may not provide a perfect

3 These comments pertain to the Laspeyres
index, upon which the Consumer Price Index
(CPI) is based. [See BLS Handbook of Methods
(U.S. Bureau of Labor Statistics, June 2007),
Chapter 17, “The Consumer Price Index,”
especially p. 3, on the Internet at www.bls.gov/
opub/hom/pdf/homch17.pdf (visited Mar. 25,
2008).] Although other price indexes exist that
attempt to adjust for these kinds of substitutions,
a complete discussion is beyond the scope of this
article.

adjustment to the first-period expend-
itures for comparison over time, they
still provide better information for anal-
ysis than a comparison of unadjusted
values. Like any tool, a price index has
to be used cautiously and correctly, and
the analyst has to be aware of both its
uses and its limitations before drawing
analytical conclusions.

Statistical procedures
Adjusting expenditures for food at
home. In the Interview component, or
Interview Survey, of the CE, data on
expenditures for food at home are col-
lected by means of two questions. Prior
to 1988, the first question asked about
monthly expenditures for food at gro-
cery stores and the second asked about
monthly expenditures for food at other
stores, such as convenience stores. In
1988, each question was changed to
ask about weekly expenditures for
these items. From 1987 to 1988, aver-
age expenditures for food at home for
young single adults rose 44.8 percent.
By contrast, from 1984 to 1987 the av-
erage annual increase (2.5 percent) was
similar to the average annual increase
from 1988 to 2005 (1.9 percent).* Be-
cause the change in these expenditures
in any single year other than from 1987
to 1988 ranged between —9.8 percent
(from 1992 to 1993) and 8.6 percent
(from 2003 to 2004), the large change
from 1987 to 1988 is presumably due
to the change in the two questions.
Some of the change may be due to
the way in which respondents think
about the questions, as well as the
way in which the processing of the
data changed starting in 1988. When
asked to report monthly expenditures,
respondents may have thought about
weekly expenditures, which they then
multiplied by 4 before reporting. For
example, a respondent with $50 in
usual weekly expenditures would have
reported $200 per month. During proc-

* The food-at-home figure is computed by
comparing the value in the final year of interest
with the value in the first year of interest and
computing the percentage by which expenditures
would have to increase each year to reach the
value in the final year. The formula is described
subsequently in this section of the appendix.

essing, these monthly reported expend-
itures were multiplied by 3 to produce
quarterly estimates, because there are
3 months per quarter. In this example,
$600 would be the resulting quarterly
expenditure estimate. However, when
weekly expenditures are collected di-
rectly, they are multiplied by 13 to ob-
tain quarterly estimates, because there
are 13 weeks per quarter. Thus, the
quarterly estimate would be $650, not
$600. However, if the hypothesis pre-
sented here is correct, then quarterly
expenditures are expected to rise about
8 percent due to the change in the ques-
tionnaire, because, essentially, report-
ed expenditures are being increased
by about one-twelfth. (That is, when
monthly expenditures are multiplied by
3, only 12 weeks of expenditures com-
pose the quarterly estimate, whereas,
since 1988, an extra week is included
in the composition of the quarterly es-
timate). Of course, even if this hypoth-
esis is correct, expenditures for 1988
could increase by more or less than
8 percent, due to changes in prices or
other exogenous factors that contribute
to the natural variation in expenditures
for food at home from year to year.
Still, the increase of nearly 45 percent
strongly reduces the credibility of the
aforementioned hypothesis, especially
because data on expenditures for food
at home (excluding food prepared by
the consumer unit on out-of-town trips)
published in standard tables, which are
derived from the Diary component, or
Diary Survey, of the CE, do not show
such a change from 1987 to 1988.°

Therefore, to account for the
change—whatever its cause—requires
an adjustment more complicated than
adding 8 percent to reported expendi-
tures in order to make expenditures in
1984-85 more comparable to those re-
ported in 2004—-05.

To start, it is important to note that
in the Interview Survey, as mentioned,

5 For all consumer units, average annual
expenditures reported in the Diary Survey for
food at home excluding food prepared by the
consumer unit on out-of-town trips increased by
1.8 percent from 1987 to 1988; at the same time,
these expenditures increased by 16.2 percent
according to results from the Interview Survey.
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information on expenditures for food at
home excluding food prepared on trips
consists of data collected from two
questions: one on food purchased from
grocery stores, the other on food pur-
chased from other stores, such as conven-
ience stores. Both questions changed in
1988 to request usual weekly, rather
than monthly, expenditures. Each ques-
tion was affected by the change in the
magnitude of the response to it: For
those reporting expenditures at grocery
stores, the expenditure increased more
than one-third (37 percent); however,
for those reporting expenditures at
other stores, the expenditure more than
doubled (rising almost 104 percent).
Nevertheless, the change in the ques-
tions does not appear to have affected
the rate of response to them: From
1986 to 1989 (that is, the last 2 years
of the monthly question and the first 2
years of the weekly question), the per-
centage of respondents reporting pur-
chases at grocery stores ranged from
95.9 percent (1986) to 96.8 percent
(1989), while the percentage reporting
purchases at other stores ranged from
40.4 percent (1988) to 42.0 percent
(1987).

The next step is to estimate the
values that would have been reported
in 1984 and 1985 had the questions
asked about usual weekly, rather than
monthly, expenditures. One method
is simply to adjust the 1984 and 1985
expenditures by the percent change
reported from 1987 to 1988. Consid-
er, for example, expenditures at gro-
cery stores. As mentioned earlier, the
change in the mean for young singles
who report these expenditures was 37
percent. Therefore, multiplying these
expenditures, as reported in 1984 and
1985, by 1.37 would increase them by
the appropriate amount. However, this
method is too simplistic, for when the
198788 change is excluded, the per-
cent change in expenditures at grocery
stores ranges from —9.8 percent (from
1992 to 1993) to 9.1 percent (from
1991 to 1992). Even excluding this pe-
riod of volatility (from 1991 to 1993),
the percent change ranges from —2.8
percent (from 1988 to 1989) to 7.5 per-

cent (from 1999 to 2000). Therefore, it
is difficult to say how much of the 37-
percent change is due to the change in
the questionnaire and how much is due
to natural variation in reported expendi-
tures. Simply multiplying expenditures
reported in 1984 and 1985 by 1.37 may
substantially over- or underestimate the
values that would have been reported
if usual weekly expenditures had been
collected then.

Instead, regression is used to es-
timate the adjustment factor. In each
regression (run separately for grocery
store expenditures and other store ex-
penditures), for those reporting ex-
penditures in each year, the natural
logarithm of the mean value of their
expenditures is regressed on certain
variables (described subsequently),
the values of which depend on the pe-
riod. The purpose of this logarithmic
model is to use a formula that is well
known in finance, namely, A = Ae",
where A is the initial amount invested
in an account, r is the rate of growth
(for example, the interest rate) of the
investment, t is the number of periods,
e is a transcendental number equiva-
lent to approximately 2.718, and A, is
the amount in the account in the final
period. In the study of expenditures,
r is the average annual rate of change
of expenditures and can be calculated
when other variables in the equation
have known values. In the present case,
the mean value for young singles who
reported grocery store expenditures
in 1984 was A =~ $216. In 1987, the
value was A = $229. Accordingly, by
what rate would expenditures have to
have increased each year to meet these
conditions? To find out, the natural
logarithm of both sides of the earlier
equation is taken, or In(A) = In(A)) +
rt. From this point forward, r can be
found with standard algebra, given that
tis 3 (because the initial $216 grew for
3 years after 1984—that is, from 1984
to 1985, from 1985 to 1986, and from
1986 to 1987).

Although this method describes
the average annual growth rate neces-
sary to move from the values observed
in 1984 to those observed in 1987,
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the rate obtained may be affected by
random variation in the data. That is,
suppose that a drought or some other
event caused prices, and therefore ex-
penditures, to be higher than usual in
1984, but that they returned to their ex-
pected level in 1987. Then the average
annual growth rate computed in this
way would underestimate the actual
underlying long-term growth rate, be-
cause expenditures in 1984 would have
started at a higher level than expected
and therefore would need to increase
less swiftly each year to reach the ex-
pected 1987 level than they would have
had observed values equaled expected
values in both years. To estimate both
the initial expected starting value and
the underlying long-term growth rate,
then, regression is used. Note that when
the natural logarithm of expenditures is
regressed on time values, the intercept
of the equation estimates In(A )—the
logarithm of the expected value of ex-
penditures when t equals zero—and the
coefficient of t is the estimated average
annual growth rate for the long-term
trend.

Before performing the regression,
it is important to note that the change
in question may have affected not only
the intercept of the equation, but also
the rate at which reported expendi-
tures change over time. To find out, a
single regression is run so that the co-
efficients of the intercept and slope for
the 1984-87 equation can be compared
with those for the 1988-2005 equation.
The equation for the regression is

In(A)=c¢B, +cB, +rBt+rBt+u.

In this regression, binary variables
are used for convenience in place of
the traditional intercept. The first bi-
nary variable (B,) equals unity for the
years 1984 through 1987 and zero for
1988 through 2005. The second binary
variable (B,) equals zero for the initial
years (1984 through 1987) and unity
for the later years (1988 through 2005).
Next, each year is assigned a value t
for the period it represents. For 1984, t
equals zero; for 2005, t equals 21. This
time variable is not included separately



in the model; however, it is multiplied
by each of the binary variables just de-
scribed, and these interaction terms are
included in the model. The coefficients
¢, and ¢, of the binary variables provide
the estimated intercept for each of the
periods, while the coefficients r, and
r, of the interaction terms provide the
estimated long-term growth rates for
each model. (The final term, u, is the
error term.) As expected, the difference
of the coefficients of the binary vari-
ables is statistically significant, indicat-
ing that there was a change in reported
values when the new question was in-
troduced. However, the difference of
the coefficients of the interaction terms
is not statistically significant, as shown
by an F test.® Therefore, the hypothesis
that the question had no effect on the
underlying trend is reasonable on the
basis of the evidence.

With the regression results comput-
ed, the coefficients of the binary vari-
ables are used to calculate the adjust-
ment factor. Note that the coefficient of
the second binary variable provides an
estimate of what the natural logarithm
of reported expenditures would have
been in 1984 had the weekly, rather
than monthly, question been asked
then. To find out the estimated actual
value that would have been reported,
this coefficient is exponentiated, yield-
ing $212.42. Similarly, the coefficient
of the first binary variable is exponen-
tiated, yielding the estimated value
($282.01) for expenditures in 1984 in
the absence of random variation that
removed reported values from their un-
derlying trend line. The ratio of these
two values is about 1.3276; that is, the
change in the question is estimated to
have raised expenditures by about 32.8
percent. Therefore, this ratio is used
as the adjustment factor for food pur-
chased at grocery stores in 1984 and
1985. A similar analysis shows that the
estimated factor for food purchased at
other stores is about 1.6825.

Once found, expenditures for each
type of purchase are multiplied by their
adjustment factor, and food-at-home
expenditures in 198485 are computed

¢ F statistic = 0.16; p-value = 0.6977.

from these adjusted values. To test the
adjustment, the unadjusted change in
average expenditures for food at home
from 1987 to 1988 is compared with
the adjusted value. As noted in the
text, prior to adjustment, expenditures
for food at home excluding food pre-
pared on trips rise nearly 45 percent
from 1987 to 1988. However, after the
adjustment, the percent change is 5.9
percent, a value that is within the range
(from —2.8 percent to 7.5 percent) for
changes in observed (that is, pread-
justed) values, even when observations
from the most volatile period (1991
to 1993) are excluded. Perhaps more
important, after adjustment, the com-
ponents also demonstrate reasonable
changes in the mean for those report-
ing from 1987 to 1988.7 Given that this
finding is reasonable, the adjustment
factors are accepted. Finally, as noted
in the text, other values, such as total
food expenditures, total outlays, and
“all other outlays™ (that is, total out-
lays less food, shelter and utilities, and
other items listed in table 2), are then
computed from these adjusted values.

An alternative method to that just de-
scribed is to exponentiate the intercepts
as described, subtract the 1984-87 value
from the 1988-2005 value, and add the
resulting difference to each of the obser-
vations in the data set before computing
results for food at home. Either method
would result in the same mean for ex-
penditures for food at home excluding
food prepared on trips. However, in the
alternative method, the variance of each
component that would be computed prior
to the adjustment would be unchanged
after the adjustment. The result would be
a larger mean with the same standard er-
ror of the mean for each component, thus
increasing the likelihood that differences
over time for the aggregate expenditure
(that is, food at home less trips) would be
statistically significant.

7 The adjusted mean for grocery store
expenditures rises a modest 3.4 percent during
this period. The mean for expenditures at other
stores rises 21.1 percent from 1987 to 1988 after
adjustment, but this percent change is not out
of line with figures for other years. The largest
percent change, from 1995 to 1996, is 28.0
percent.

In contrast, using the percentage
adjustment factor allows the variance
of each component to increase in pro-
portion to the increase in the mean of
each component. That is, if the mean
for food purchased at grocery stores
rises by 37 percent, so will the standard
error of the mean for that component.
Similarly, adjusting separately each
of the components of expenditures for
food at home excluding food prepared
on trips allows for a larger variance in
the recomputed aggregate expenditure
than performing the regression directly
on mean expenditures for food at home
excluding food prepared on trips. The
reason is that some respondents report
expenditures only for food at grocery
stores, some report expenditures only
for food at other stores, and some report
both. Because the adjustment factors
differ for each of the components, the
percent increase in total expenditures
for food at home excluding food pre-
pared on trips will differ for each type of
respondent, which will in turn increase
the variance among respondents. As
noted, the larger variance makes the
analysis of change more conservative.
That is, the threshold for finding a sta-
tistically significant difference is higher
when the variance is higher, and there-
fore the analyst can be more confident in
accepting the results. This conservative
approach is especially important given
that the data have undergone adjust-
ments which are themselves based on
estimates rather than reported values.

Computing adjustment factors for food
at home. Tables A-1 and A-2 present
regression results for computing ad-
justment factors for, respectively, ex-
penditures for food purchased at gro-
cery stores and expenditures for food
purchased at other stores.

Measuring  statistical  significance:
types and computations of t-statistics.
As noted in the text, a difference in two
parameters, such as means, is consid-
ered to be statistically significant if it is
not likely to be due to chance alone. A
common statistic used to measure the
probability that a difference is due to

Consumer Expenditure Survey Anthology, 2008 71



Table A-1. Regression results for computing adjustment factors for expenditures for

food purchased at grocery stores’

Variable pr | Parameter | Standard | .. Pr> It
estimate error
Year 1984-87 (B,) 1 5.35857 .02370 226.06 <.0001
Time 1984-87 (Bt) 1 .01858 .01267 1.47 .1599
Year 1988-2005 (B,) 1 5.64193 .01742 323.87 <.0001
Time 1988-2005 (B,t) 1 .02360 .00129 18.34 <.0001

Computation of factor: (exp(5.64193))/(exp(5.35857)) = 1.327583.

"Dependent variable: Natural logarithm of mean expenditures for food purchased at

grocery stores.

Table A-2. Regression results for computing adjustment factors for expenditures for

food purchased at other stores'

) Parameter | Standard
Variable DF estimate error t value Pr>|t|
Year 1984-87 (B,) 1 4.19795 .06290 66.74 <.0001
Time 1984-87 (B,t) 1 -.01903 .03362 -.57 5784
Year 1988-2005 (B,) 1 4.71821 .04622 102.07 <.0001
Time 1988-2005 (B,t) 1 .02188 .00342 6.41 <.0001

Computation of factor: (exp(4.71821))/(exp(4.19795)) = 1.682465.

" Dependent variable: Natural logarithm of mean expenditures for food purchased at

other stores.

chance alone (and thus is, or is not, sta-
tistically significant) is the t-statistic.
When samples are large, a t-statistic
greater than 1.96 in absolute value in-
dicates that the probability that a dif-
ference in parameters is due to chance
alone is less than 5 percent.

The formula for computing the t-
statistic depends on what type of com-
parison is being performed. Perhaps
the most common use of the t-statistic
is for comparing means. In the text, for
example, average annualized real total
outlays are compared for young singles
in two different periods. The samples
are therefore independent and are as-
sumed to have different variances. In
this case, the formula for computing
the t-statistic is

X=X
JSE+SE2’
where X, is average annualized real
total outlays in period i (1984-85 or
2004-05) and SE, is the standard error
of the mean in period i.

In table 4 in the text, average annu-
alized real total outlays for all young
singles is shown to be $23,866 in
1984-85 and $22,744 in 2004-05. The
standard errors associated with these
means are 663.03 and 531.85, respec-
tively. Therefore, the t-statistic is com-
puted to be

22,744 - 23,866
J531.85+663.03°

Because the absolute value of the t-sta-
tistic (1.32) is less than the critical val-
ue (1.96), the probability that the differ-
ence in means (a decrease of $1,122) is
due to sampling error or other random
events is greater than 5 percent; there-
fore, the difference is not statistically
significant at the 95-percent confidence
level.

However, testing differences in
means is not the only use for t-statis-
tics: They also can be used to detect
statistically significant differences in
proportions. For example, table 3 in
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the text shows that, in 1984-85, 64
percent of all households with at least
one young single person were house-
holds with only that one young single
person. (That is, 36 percent of these
households included at least one other
person, regardless of age or marital
status.) In 2004-05, that proportion
increased to 77 percent. The critical
value to test whether these proportions
reflect a change in the composition of
households is still 1.96; however, the
formula for computing the t-statistic
changes to

P — P,
1 1
1— oy
JpB( p})(nl +n2J

where p, is the proportion of households
with exactly one young single person
in 1984-85 (that is, 1,252/1,953); p,
is the proportion of households with
exactly one young single person in
200405 (that is, 1,401/1,811); p, is the
“pooled” proportion (that is, [1,252 +
1,401]/[1,953 + 1,811]); n, is the sam-
ple size in 1984-85 (that is, 1,953); and
n, is the sample size in 2004-05 (that
is, 1,811). The outcome of this test is
similar to that of a chi-square test; in
fact, the t-statistic equals the square
root of the chi-square statistic comput-
ed by means of a chi-square test.

In addition, there is a special formu-
la for comparing differences in shares
across groups. A special formula is
needed for this type of comparison be-
cause the value being measured is a ra-
tio of two other variables that not only
have their own means and standard
errors, but also are not independent of
each other. For example, because food
at home is a component of total out-
lays, the covariance of mean expendi-
tures for food at home and total outlays
is expected to be positive. That is, as
expenditures for food at home rise, so
do total outlays, assuming that all other
outlays are held constant. Accordingly,
in this case, before computing the t-
statistic, it is necessary to compute the
variance of the share for each year. The

>



formula for the variance of the share in
a particular year is®

V()= (DY (T) - 2()cove ; + (N (F)L

where n is the sample size (2,359 for
1984-85 and 2,158 for 2004-05); F
is the average expenditure for food at
home; T is the average of total outlays
(including food at home); V(i) is the
sample variance of the expenditure or

8 Adapted from SAS online manual, Chapter
10, “The MIANALYZE Procedure,” p. 216, on
the Internet at support.sas.com/rnd/app/papers/
mianalyzev802.pdf (visited Nov. 6, 2007); and J. L.
Schafer, Analysis of Incomplete Multivariate Data
(London, Chapman & Hall, 1997), p. 196.

outlay; and cov_, is the covariance of
food at home and total outlays.

Note that V(i) is the variance of the
observations in the sample, not the
variance of the mean obtained from the
sample. That is, V(i) measures how the
observations vary around the mean of
the sample, rather than estimating how
means of similarly sized samples drawn
from the same population would vary
around the population mean. In other
words, V(i) is the square of the sample
standard deviation, and V(i)/n is equal
to (SE,)>. Therefore, the preceding for-
mula can be rewritten as

V(S) = (SE,) - 20HEc0ve  + (SE )]

For convenience, this equation simplifies
to

V(8) = (GIEISE, ) = 20))eove  +(SE,)),

where F/T is the value of the share (that
is, the ratio of the averages) undergoing
testing.

Because V(S) equals the squared
standard error of the share (and not the
squared standard deviation of the share),
the formula for the t-statistic is now

S2 — Sl

WEH+vs)’

where S, = F/T.. Once again, the critical
value in this case is 1.96.
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Spending on Telephone

Service

phones has increased compared

with that of residential landline
telephones. This trend can be attributed
to the wider availability and greater
flexibility that cellular phones offer.
Indeed, spending on cell phones has
risen to the point that it nearly match-
es spending on traditional landline
phones. Monthly cellular phone rate
packages are now quite comparable
to residential telephone rates and can
include many features, such as free
long-distance calling and text messag-
ing, which are not included in most
residential phone packages. Because
of the flexibility and mobility of cellu-
lar phones, more households are using
them as their main telephone source,
thereby eliminating the need for resi-
dential landline telephone services.
Data from the Bureau of Labor Statis-
tics (BLS) Consumer Expenditure Sur-
vey (CE) show that cellular phone ex-
penditures increased rapidly from 2001
through 2006. In comparison, average
expenditures on residential telephones
decreased during the same period.

In the CE, telephone service ex-
penditures are divided into four major
categories: residential telephone/pay
phone, cellular phone service, pager
services, and phone cards. This report
focuses on comparing total expendi-
tures on residential telephone and cel-
lular phone services overall and by age

In recent years, the use of cellular
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group. The residential telephone and
cellular phone service data presented
are from unpublished CE estimates that
show more detail than the published an-
nual tables provided on the BLS public
Web site.

In 1991, the CE began data col-
lection on mobile car phones. The
CE questionnaire asked respondents
about their expenditures on telephone
services in their home city (excluding
mobile car phones) and their expendi-
tures on telephone services for mobile
car phones. In 2001, as these devices
became more portable, the CE broad-
ened the question about mobile phones
to generally include all cellular phone
services. Also in 2001, the survey be-
gan to include questions aimed at cap-
turing data on expenditures for phone
cards and pager services.

Average Annual Telephone
Expenditures

From 2001 to 2006, increases in tele-
phone expenditures kept pace with the
increase in total annual expenditures,
so that the share of telephone expendi-
tures out of total annual expenditures
remained fairly constant over that pe-
riod; interestingly, the increase in ex-
penditures on telephone services is due
almost exclusively to higher expendi-
tures on cellular phone service. Table
1 shows that average annual telephone
service expenditures for all consumer



Table 1. Average annual expenditures (AAE) and percent distribution of telephone service expenditures for all consumer units, by age
group, consumer expenditure survey, 2001-06

2001 2001 2002 2002 2003 2003 2004 2004 2005 2005 2006 2006
Per- Per- Per- Per- Per- Per-
cent cent cent cent cent cent
ARE 1 distri- | AAE | distrie | AAE | distrie | AAE | distri- | AAE | distri- | AAE | distri-
bution bution bution bution bution bution
All consumer units.................. $39,518 $40,677 $40,817 $43,395 $46,409 $48,398
Telephone services................ 914| 100.0 957| 100.0 956| 100.0 990 | 100.0| 1,048 100.0 1,087| 100.0
Residential telephone/
pay phone .........cccoceeee. 686 75.0 641 67.0 620 64.8 592 59.8 570 54.4 542| 49.9
Cellular phone service...... 210 23.0 294 30.7 316 33.1 378 38.2 455 43.4 524| 48.2
Other services.................. 19 2.0 22 2.3 20 2.1 20 2.0 23 2.2 21 2.0
Age
Under 25 years........ccccceeueee. 23,526 24,229 22,396 24,535 27,776 28,181
Telephone services................ 629 100.0 641| 100.0 616| 100.0 642 | 100.0 744| 100.0 722| 100.0
Residential telephone/
pay phone .........ccccccuu.... 423 67.2 346 54.0 278 45.1 245 38.2 247 33.2 195 27.0
Cellular phone service...... 165 26.3 259 404 313 50.9 371 57.8 472 63.4 502| 69.5
Other services.................. 41 6.5 36 5.7 25 4.0 26 4.0 25 3.4 26 3.6
25-34 years........cccceeeeeenennnnn. 39,451 40,318 40,525 42,701 45,068 47,582
Telephone services................ 1,001| 100.0 1,032| 100.0 1,001| 100.0| 1,028 100.0| 1,099 100.0 1,129| 100.0
Residential telephone/
pay phone .........ccccocce... 712 711 642 62.2 592 59.1 537 52.2 495 45.0 434| 38.4
Cellular phone service...... 263 26.3 360 34.9 377 37.6 465 452 572 52.0 658| 58.3
Other services.................. 26 2.6 31 3.0 33 3.3 26 2.6 32 3.0 38 3.3
35-44 years......ccoooeeeeeaennn. 46,908 48,330 47,175 50,402 55,190 57,546
Telephone services................ 1,035| 100.0 1,096 100.0 1,097| 100.0| 1,145 100.0| 1,208| 100.0 1,271| 100.0
Residential telephone/
pay phone ........ccccoeeeeen. 761 73.5 713 65.0 696 63.4 665 58.0 633 52.4 599| 47.2
Cellular phone service...... 254 24.6 358 32.7 379 34.6 451 39.4 545 45.1 649| 51.1
Other services.................. 20 1.9 25 2.3 22 2.0 29 2.5 30 2.5 22 1.8
45-54 years.......cccccevveienen. 47,930 48,748 50,101 52,764 55,854 57,563
Telephone services................ 1,072| 100.0 1,109| 100.0 1,156| 100.0 1,178 100.0 1,229| 100.0 1,269| 100.0
Residential telephone/
pay phone ........cccceeeueene 786 73.3 723 65.2 724 62.7 682 57.9 660 53.7 621| 48.9
Cellular phone service...... 268 25.0 365 32.9 413 35.7 479 40.7 548 44.6 627 49.4
Other services.................. 18 1.6 21 1.9 19 1.6 17 14 21 1.7 21 1.7
55-64 years........cccceeeennenn 41,462 44,330 44,191 47,299 49,592 50,789
Telephone services................ 926 100.0 981| 100.0 981| 100.0| 1,040| 100.0| 1,077| 100.0 1,115| 100.0
Residential telephone/
pay phone .........ccccccuu.... 718 775 697 71.0 680 69.3 673 64.7 638 59.2 623| 55.9
Cellular phone service...... 194 21.0 266 271 285 29.0 353 34.0 422 39.2 476 427
Other services.................. 14 1.5 19 1.9 16 1.6 13 1.3 17 1.6 16 1.4
65 Years and Older................ 27,714 28,105 29,376 31,104 32,866 35,058
Telephone services................ 652 100.0 689| 100.0 673| 100.0 695| 100.0 733| 100.0 770| 100.0
Residential telephone/
pay phone .........cccceeee. 560 85.9 555 80.6 541 80.4 542 78.0 541 73.8 548| 71.2
Cellular phone service...... 85 13.1 125 18.2 122 18.2 144 20.8 180 24.6 213| 27.7
Other services.................. 7 1.0 9 1.2 10 1.5 9 1.2 12 1.6 9 1.2
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Average annual
expenditure

Chart 1. Residential and Cellular Phone Expenditures, 2001-06

Average annual
expenditure
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units' increased by 18.9 percent from
2001 through 2006, compared with an
increase of 22.5 percent for total an-
nual expenditures during the same pe-
riod. In 2006, total annual expenditures
averaged $48,398 per consumer unit,
of which 2.2 percent ($1,087) was al-
located to telephone expenditures. In
comparison, total expenditures in 2001
averaged $39,518 per consumer unit,
of which 2.3 percent ($914) went to
telephone expenditures.

Chart 1 displays the change in av-
erage annual residential telephone/pay
phone expenditures and cellular phone
service expenditures from 2001 through
2006. Expenditures for cellular phone
services per consumer unit grew from
$210 in 2001 to $524 in 2006, an in-
crease of 149.2 percent. Expenditures
for residential telephones/pay phones
per consumer unit decreased from $686

' A consumer unit is defined as all the
members of a housechold related by blood,
marriage, adoption, or other legal arrangement; 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 2 out of 3 major types of
expenses—food, housing, and other expenses.

in 2001 to $542 in 2006, a decline of
21 percent.

Put another way, table 1 shows that
the expenditure share of cellular phone
services out of total telephone expendi-
tures has increased. In 2001, the ratio
of spending on residential telephone/
pay phone expenditures to spending
on cellular phone expenditures was
greater than 3 to 1. In 2006, the shares
of these two components were almost
equal, with residential telephone/pay
phone expenditures accounting for 49.9
percent of total telephone expenditures
and cellular phone expenditures® con-
stituting 48.2 percent. In addition, the
percentage of households reporting
cellular phone expenditures, increased
from 34.1 percent in 2001 to 52.8 per-
cent in 2006.% Also, the percentage of

2 Expenditures on phone cards and pager
services accounted for 2.0 percent of total
telephone expenditures in 2006. Due to the small
size of these expenditures, this report focuses on
the comparison of cellular phone services with
residential telephone services. Table 1 refers to
expenditures on phone cards and pager services
as “other services.”

> All percentages cited in this report were
derived from average quarterly percent reporting
totals for 2001 and 2006.
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people who reported having cellular
phone expenditures but no residential
telephone expenditures increased: In
2006, 12.3 percent of respondents re-
ported having cellular phone expen-
ditures, but no residential telephone
expenditures, compared with only 1.5
percent in 2001.

Age

One interesting way to analyze the
shift of expenditures from residential
telephones to cellular phones is by age
group. Table 1 shows expenditures on
telephone services and its components
by six age* groups. From 2001 through
2006, consumer units whose refer-
ence person was 25 through 64 years
spent about the same amount annually
for telephone services. In 2006, that
amount was about $1,200. Similarly,
consumer units whose reference per-

4 Age groups are determined by the age of
the reference person—the first person mentioned
by the respondent when asked to “start with the
name of the person or one of the persons who
owns or rents the home.” It is with respect to
this person that the relationship of the other CU
members is determined.



Chart 2. Distribution of cell phone expenditures, by age group, 2001-06
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son was under 25 years or 65 years and
older reported comparable levels of
telephone service expenditures ($722
for those under 25 years, and $770 for
those 65 years and older, in 2006).
However, since 2001, the distribu-
tion of telephone service expenditures
between residential telephone/pay
phone services and cellular phone
services changed significantly in all
age groups. For example, in 2001, the
share of cellular phone services out
of total telephone services for con-
sumer units whose reference person
was under 25 years was 26.3 percent.
By 2006, the share had risen sharply,
to 69.5 percent. Similar, but less dra-
matic, shifts occurred in all age groups
from 25 through 64 years. This change
in the distribution of expenditures has
been so widespread that the majority
of consumer units are now spending
more on cellular phone service than on
residential telephone/pay phone servic-
es. Although the shift in expenditures

was not as great for consumer units
with reference person aged 65 years or
older, even that age group saw a sig-
nificant increase in its cellular phone
service expenditures. In 2001, cellular
phone expenditures accounted for 13.1
percent of total telephone expenditures
for those consumer units. By 2006, the
group’s cellular phone expenditures
had increased to 27.7 percent of its to-
tal telephone service expenditures.
Chart 2 demonstrates how the shift
in expenditures toward cellular phones
has occurred. In 2006, for all age groups
under age 45, cellular phone expendi-
tures constituted the majority of total
telephone expenditures. The situation
differed from that of 2001, when the
majority of total telephone expendi-
tures for all age groups were residential
telephone/pay phone service expendi-
tures. The under-25 age group was the
first age group for whom spending on
cellular phones accounted for the ma-
jority of total telephone expenditures,

in 2003. Those aged 25 to 34 years fol-
lowed suit in 2005, while those aged 35
to 44 years shifted in 2006.

Summary

This article has presented cellular phone
service and residential telephone ser-
vice spending patterns for all consum-
er units and by age group from 2001
through 2006. The CE data show that
cellular phone expenditures increased,
while residential telephone service ex-
penditures decreased, over that period.
Wider availability and price packages
that are comparable to residential tele-
phone packages have been the main
sources of this increase. Also, cellular
phone expenditures are now the major-
ity of total telephone expenditures in
three of the six age groups researched
in this article. The CE will continue to
analyze the data to see if cellular phone
expenditures eventually become the
majority of total telephone service ex-
penditures for all age groups. |
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Housing Expenditure by
Race and Hispanic or
Latino Origin

Introduction

The Nation’s minority population is
rapidly growing, with approximately
1 in 3 U.S. residents a member of a
minority group' in 2007. Hispanics
account for almost half the recent
population growth and are now the
largest minority group, slightly larger
than Black or African-Americans.
Asians comprise the third largest mi-
nority group.

Owning one’s own home has always
been a dream for most Americans,
regardless of race or Hispanic origin.
This dream, however, does not come
easily or cheaply for many Americans,
as spending on housing is the largest
expense for most households. Data
from the U.S. Bureau of Labor Sta-
tistics (BLS), Consumer Expenditure
Survey (CE), show that in 2005, hous-
ing expenditures accounted for about a
third of total spending for all consumer
units.? This article will examine hous-
ing expenditures for homeowners and
renters classified by race and Hispanic
or Latino origin.

Methodology
This article contains the following
major sections:

* The first section looks at de-
mographic characteristic differences,
which may contribute to differences
in spending on housing.

* The second section examines
housing expenditures by all consumer
units and also units classified by race
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and Hispanic origin. This section
establishes the importance of housing
expenditures relative to overall ex-
penditures and how shares of housing
vary by race and Hispanic origin. To
accomplish this, CE data are organized
according to the standard definition of
housing used in published data tables.
This approach to owned housing in
the CE includes mortgage interest and
charges; property taxes; and mainte-
nance, repairs, insurance, and other
expenses, but not mortgage principal
paid on owned property. Mortgage
principal payments are considered to
be reductions in liabilities and not ex-
penditures. CE-published data include
average characteristics and expenditure
means for all consumer units and by
race and Hispanic origin among other
various demographic groups. Aver-
age expenditures on an item represent
averages across all consumer units,
both those that purchased the item, as
well as those that had no expenditures.
The average for those consumer units
that actually purchased the item will be
larger than the mean for all consumer
units. For example, in the housing
component, spending on owned dwell-

"'U.S. Census Bureau, “Minority Population
Tops 100 Million” news release, May 17, 2007,
available on the Internet at http://www.census.
gov/Press-Release/www/releases/archives/
population/010048.html

2 See the glossary in the appendix for the
definition of a consumer unit.



ing by homeowners will be higher
than that shown in standard CE tables,
because the mean in the published table
is averaged over all consumer units,
which includes both homeowners and
renters.

* The third section looks at hous-
ing costs associated with only home-
owner consumer units using a modified
approach to owned housing. In this sec-
tion, housing costs are conditional on
being a homeowner and include mort-
gage principal paid on own property,
in addition to the costs included in the
standard approach. This corresponds
more to what homeowners typically
think of as their housing cost—princi-
pal, interest, property taxes, and insur-
ance—and gives an idea of the regular
outlays of homeowners.

¢ The final section includes hous-
ing expenditures for renter consumer
units classified by race and Hispanic
origin. These expenditures are condi-
tional on renter tenure, using the stan-
dard CE approach to renters’ costs as
shown in published CE housing tenure
data tables, which include shelter costs
consisting primarily of contract rent.

Comparisons in this article are
based on the standard race categories
used in the CE race of reference person
data table; White and all other races,’
Asian, and Black or African-American.
In addition, the article includes His-
panic households derived from the CE
Hispanic or Latino origin of reference
person table. The race and Hispanic or
Latino origin of the consumer unit is
determined by the reference person.*
In the CE, if the reference person iden-
tifies origin as “Spanish,” “Hispanic,”
or “Latino,” the consumer unit is clas-
sified as Hispanic or Latino. Those
who identify their origin as “Spanish,”
“Hispanic,” or “Latino” may be of any
race and must also choose between one
of the CE race categories. In the CE,
race and Hispanic or Latino origin are
two separate and distinct classifica-

3 All other races includes Native Hawaiian or
other Pacific Islander, American Indian or Alaska
Native, and approximately 1.3 percent reporting
more than one race.

4 See the glossary in the appendix for the
definition of reference person.

tions.> Also, in this article, the terms
“Black” and “African-American” are
used interchangeably, as are “Hispanic
or Latino origin” and “Hispanic,” and
“White and All Other Races” and
“White.”

Demographic characteristics of
consumer units

Demographic characteristics, such as
income, age, family size, and number
of earners, are contributing factors
in explaining differences in housing
expenditures among households in
the study groups. The average an-
nual income across all consumer units
was $58,712 in 2005. (See table 1.)
Asian households reported the highest
income of all household groups, with
an income of $73,995—22 percent
higher than White households, who
reported the second highest income
of $60,791. Hispanic households
reported an average annual income of
$47,509, and Black consumer units
reported the lowest income of $39,385
per year. The average age of the ref-
erence person in White households
was 49.2, the highest of all groups,
while Hispanic households reported
the lowest average age of 41.7 years.
The average age of Black households’
reference person averaged 46.3 years,
while Asian households reported the
average age of reference person as 43.4
years. Asian and Hispanic households
had the highest number of earners with
1.6 earners per household. White and
Black households reported fewer num-
bers of earners per household, with 1.3
and 1.2 earners per household, respec-
tively. Hispanic and Asian households
also had the highest number of persons
per household with Hispanic house-
holds reporting 3.4 persons and Asian
households 2.9 persons per household,
whereas Black and White households
reported 2.6 and 2.5 persons per
household, respectively. The average
number of adults per household (18
years of age and older), however, were
similar with 2.2 persons for Hispanic

5 To see the wording of the race and origin
questions in the CE Interview Survey, go to the
2005 CE CAPI at: http://www.bls.gov/cex/
capi/2005/csxcontrol.htm.

households, 2.1 persons for Asian con-
sumer units, and 1.8 persons for both
Black and White households.

Section I: Housing expendi-
tures for all consumer units by
race and Hispanic origin
Published CE data show that housing
expenditures in 2005 averaged $15,
167 out of a total of $46,409, account-
ing for approximately one third of an-
nual expenditures. Table 1 shows that
the share of total expenditures spent
on housing was similar among minor-
ity households, and higher than White
households, despite large differences
in all groups’ household incomes.
Asian households, who earned 26
percent more than the average house-
hold, allocated 36.5 percent of total
expenditures to housing, Hispanic
households, who earned 19 percent less
than the average household, reported
a housing share of 35.7 percent, and
Black consumer units, who earned 33
percent less than the average consumer
unit, allocated 35.5 percent of average
annual expenditures towards housing.
White households, with a share of 32.2
percent, allocated a significantly lower
share of average annual expenditures
towards housing expenditures than did
minority groups.

In the CE, the housing component
is divided into five major categories:
Shelter; utilities, fuels, and public
services; household operations; house-
keeping supplies; and household fur-
nishings and equipment. In 2005, the
average consumer unit allocated 58.1
percent ($8,805) of average annual
housing expenditures for shelter, 21.0
percent ($3,183) for utilities, fuels,
and public services, 5.3 percent ($801)
for household operations, 4.0 percent
($611) for housekeeping supplies, and
11.7 percent ($1,767) for household
furnishings and equipment. Asian
households spent significantly more
on shelter than did White households,
$12,659 per year compared to $8,961
by White households. Asian house-
holds also allocated a significantly
larger share, 66.6 percent, of average
annual housing expenditures to shel-
ter than did all other groups. White
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households allocated 57.8 percent to
shelter.

Black households spent $3,253
annually on utilities, highest of all
groups, and allocated the largest share
of average annual housing expendi-
tures—27.9 percent—to utilities, fuels,
and public services. White households,
on the other hand, allocated 20.5
percent on utilities, fuels, and public
services. Expenditures and shares for
household operations and housekeep-
ing supplies were relatively low and
consistent among household groups.
White households, and to a lesser
degree Asian households, allocated
more towards household furnishings
and equipment than did Black and
Hispanic consumer units. This could
be attributed to the higher income and
higher homeownership rates for both
White (70 percent) and Asian house-
holds (62 percent), compared with
approximately 50 percent for Black
and Hispanic households.

Section Il: Housing expendi-
tures for homeowner consumer
units

This section looks at housing expendi-
tures for homeowners only. In 2005,
67 percent of all consumer units were
homeowners. As mentioned earlier,
Black households had the lowest hom-
eownership rate at 49 percent, followed
closely by Hispanic households at 50
percent. Asian consumer units had a
homeownership rate of 62 percent, and
White households had a significantly
higher homeownership rate of 70 per-
cent. Table 2 shows that on average,
approximately 63 percent of all hom-
eowners reported paying a mortgage.
The percent of homeowners with a
mortgage varied among racial groups,
as 73 percent of Asian households and
72 percent of Hispanic households
reported paying a mortgage, while 65
percent of Black households, and 63
percent of White households, paid a
mortgage. This affected the amount
and allocation of housing expendi-
tures, since mortgage interest and
charges and mortgage principal paid on
owned property are two of the largest
housing expenditures for homeown-

ers. Although a similar proportion of
Hispanic and Black households were
homeowners, Hispanic homeowners
were less likely to own their homes
outright than were Black homeown-
ers (28 percent versus 35 percent).
Approximately 27 percent of Asian
households who reported owning their
own home did not pay a mortgage.
This was the lowest of all groups and
significantly less than the 37 percent
of White households. Age is a factor
in determining if a household owns
their home outright, as older consum-
ers are more likely to have paid off
their mortgage. Both White and Black
homeowner households had a higher
average age of reference person—52.6
and 51.5 years, respectively, than the
others.

The estimated market value of
owned home, which is based on the
respondent’s answer to the question
“About how much do you think this
property would sell for in today’s
market,” averaged $243,517 for all
homeowner consumer units in 2005.
White households estimated the aver-
age market value of their homes was
$244,970, Blacks reported the low-
est average estimated market value
at $156,345, Hispanics estimated an
average value of $233,217, and Asian
consumer units reported the highest
average value at $428,087. There
are many factors that may contribute
to this difference in market value of
owned home among the groups such as
income, location of homes, type of area
(urban/rural), number of earners within
the household, family size, and age.
Also, the value is an estimate given by
the homeowners themselves.

In 2005, homeowners spent on
average $20,359 on housing expendi-
tures, accounting for 35.6 percent of
annual expenditures. Within the hous-
ing category, the largest sub-category
expenditures were for shelter and for
utilities, fuels, and public services,
with average expenditures of $12,632
and $3,751, respectively. The shelter
category is defined somewhat differ-
ently here than in table 1, as shelter
category includes mortgage principal
paid on owned property, as well as
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mortgage interest and charges, prop-
erty taxes, and maintenance, repairs,
insurance, and other expenses. Shelter
expenditures represented 62 percent on
average of total housing expenditures
for homeowner consumer units. The
other three housing sub-categories:
Household operations, housekeeping
supplies, and household furnishings
and equipment accounted for average
annual expenditures of $996, $746, and
$2,234, respectively.

Asian households allocated a greater
share of housing expenditures towards
shelter than did the other homeowner
groups, with 71 percent of all housing
expenditures going towards shelter,
followed by Hispanic households who
allocated 64.2 percent, 61.9 percent for
White households, and 57.3 percent for
Black households.

The average amount for mortgage
principal paid on own property for
homeowner consumer units was $3,062,
or 15 percent of housing. It also
showed wide variation among the
studied groups. Not surprisingly, Asian
households, who reported a signifi-
cantly higher market value of owned
home than the average household and
also had the highest percentage of
homeowners with a mortgage, also
spent considerably more on mortgage
principal, which accounted for a higher
share of total housing than for the other
groups. Asians spent $5,857 annu-
ally repaying mortgage principal, or
20.4 percent of housing expenditures.
White households spent $3,054 a year,
14.9 percent of housing expenditures,
on mortgage principal, followed by
Hispanic households at $2,549 (12.8
percent), and Black households at
$2,052 (13.1 percent).

Mortgage interest and charges, with
average annual expenditures of $4,935,
or 24.2 percent of housing outlays, is
the largest item under shelter. Asian
households spent on average $8,475
on mortgage interest and charges (29.6
percent of housing expenditures), more
than double Black households’ aver-
age annual expenditures of $4,124.
Although Black households spent
much less on mortgage interest than
did Asian households, Black house-



hold outlays represented 26.4 percent
of their housing budget. Hispanic
households allocated proportionately
more towards mortgage interest and
charges than the other groups, spending
32.2 percent of their total housing ex-
penditures ($6,402). White households
allocated the smallest share to mort-
gage interest, spending 23.8 percent
($4,879) of their housing expenditures
on this component.

On average, White households
outlays on mortgage interest and
charges were approximately 1.6 times
the amount they paid for mortgage
principal, similar to Asian households’
ratio of 1.5 times. However, Black
and Hispanic households had a higher
ratio of interest to principal, as Black
households had a ratio of approxi-
mately 2.0 and Hispanic households
aratio of 2.5.

Overall, households usually pay
mortgage principal and mortgage in-
terest together as one payment. When
combining mortgage principal and
interest, White households had the
lowest share to housing expenditures
at 38.7 percent ($7,933), followed
closely by Black households, which
spent 39.5 percent ($6,176) of their
housing outlays on mortgage principal
and interest. Hispanic consumer units
spent 45 percent ($8,951) of their hous-
ing budget towards these combined

items, and Asian households, spending
$14,332 per year, allocated 50 percent
of all housing expenditures towards
mortgage expenditures.

The average homeowner spent a
little more than 11 percent of their av-
erage annual housing expenditures, or
$2,275, on property taxes. The share of
property taxes to housing expenditures
ranged from a high of 12.1 percent
for Asian households to a low of 9.6
percent for Black households.

Utilities, fuels, and public services
was the second largest housing cat-
egory for homeowners with average
annual expenditures of $3,751, ac-
counting for 18.4 percent of total hous-
ing expenditures. (See table A below.)
Black homeowners spent $4,111 an-
nually on utilities, the highest of all
groups, and allocated a significantly
higher share of average annual hous-
ing expenditures to that component
with a 26.3 percent share. Hispanic
consumer units reported spending
$3,825 a year, the second highest share
at 19.2 percent, and White households
spent $3,713 annually, with a share of
18.2 percent. Asian consumer units
spent $3,818 and had a significantly
lower share at 13.3 percent of housing
expenditures.

As table A shows, electricity and
telephone services were the largest util-
ity expenditures for homeowners, and

Black households spent proportionately
more for both than did all other groups,
allocating 9.7 percent of their housing
budget towards electricity and 8.3 per-
cent towards telephone services. Asian
households spent proportionately less
than the other groups, allocating 4.2
percent of housing budget to electricity
and 4.6 percent to telephone services.
The higher electricity expenditure
share for Black households may be
attributed to the higher concentration
of Black households residing in the
South region and the associated costs
with air conditioning a home. On the
other hand, Asian households tend to
be concentrated in temperate areas
in the West region which may help
explain their lower electricity costs.
Looking at telephone expenditures,
Black households had the highest
share of housing expenditures for both
residential telephone/pay phones and
cellular phone expenditures with their
residential telephone expenditures
significantly higher than all the other
groups. Asian households had the
lowest share of both residential tele-
phone/pay phones and cellular phone
expenditures to total housing outlays.

The average homeowner consumer
unit allocated 4.9 percent of aver-
age annual housing expenditures to
household operations ($996), showing
less variation among the groups than

Table A. Average annual utilities expenditures and expenditure shares of homeowners by race and by Hispanic or Latino origin,

Consumer Expenditure Survey, 2005

White and All Other Races, and Asian
All Blackor | ;i .
Items consumer White and African- Ispanic or
units Total all other Asian American Latino
races

Housing expenditures $20,359 $20,803 $20,502 $28,662 $15,646 $19,890
Utilities, fuels, and public Services....reeeennns 3,751 3,717 3,713 3,818 4,111 3,825
Natural gas 586 571 569 624 743 497
Electricity 1,353 1,338 1,344 1,197 1,514 1,364
Fuel oil and other fuels 192 203 207 91 72 78
Telephone services 1,145 1,130 1,123 1,324 1,296 1,274

Residential telephone/pay phones........................ 642 626 625 658 807 676
Cellular phone services 486 487 482 619 471 559
Water and other public services..........c.cccceveieneennen. 475 475 470 583 485 612

Share of housing expenditures (percent distribution)

Utilities, fuels, and public services 18.4 17.9 18.1 13.3 26.3 19.2
Natural gas 2.9 2.7 2.8 2.2 4.7 2.5
Electricity 6.6 6.4 6.6 4.2 9.7 6.9
Fuel oil and other fuels 0.9 1.0 1.0 0.3 0.5 0.4
Telephone services 5.6 5.4 5.5 4.6 8.3 6.4

Residential telephone/pay phones........cmmeceecnnns 3.2 3.0 3.0 2.3 5.2 3.4
Cellular phone services 2.4 2.3 2.4 2.2 3.0 2.8
Water and other public services 23 2.3 2.3 2.0 3.1 3.1
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Table B. Average annual electricity expenditures and percent of electricity included in rent of renters by race and by Hispanic or
Latino origin, Consumer Expenditure Interview Survey, 2005

ltems All consumer White and all Asian Black or African- Hispapic or
units other races American Latino
Electricity expenditures $962 $925 $728 $1,128 $986
Percent of electricity expenditures included in
rent (percent distribution)............cccocoiiiiiinn 14.7 14.8 19.5 13.3 13.2

any other housing category, especially
among minority households. White
households had the highest expenditure
share at 5.0 percent, Asian and Black
households both had expenditure
shares of 4.4 percent, and Hispanic
consumer units had the lowest share
at 4.2 percent.

The average annual expenditures
for housekeeping supplies, which in-
clude laundry and cleaning supplies,
was $746, the lowest of all housing
categories. The share of housekeeping
supplies to housing expenditures was
3.7 percent for all homeowner con-
sumer units, with minority households
spending the smallest share, compared
to White households who had the
highest share at 3.8 percent. Hispanic
households had a share of 3.2 percent,
followed by Black households at 3
percent, and the Asian households with
the lowest share at 1.9 percent.

Homeowner households’ spending
on household furnishings and equip-
ment, which include some big ticket
items, such as furniture and appli-
ances, averaged $2,234 in 2005, and
showed relatively similar spending
shares among households; however,
minority households once again had
smaller shares compared with White
households. White households allo-
cated 11.2 percent of average housing
expenditures towards household fur-
nishings and equipment, followed by
Asian households with a 9.4 percent
share, Hispanic households at 9.2
percent, and Black homeowners at 9
percent.

Section lll: Housing expendi-

tures for renter consumer units
This section looks at housing expen-
ditures based on renter consumer units

only. Average annual expenditures for
renter consumer units as seen in table
3, was $30,462. Housing expenditures,
at $10,838, accounted for 35.6 percent
of average annual expenditures for all
renters, the same as the homeowners’
housing share (using the modified
housing definition described in the
homeowners section of the paper).

Thirty-three percent of all con-
sumer units reported being a renter,
with Black households having the
highest renter rate of 51 percent, fol-
lowed closely by Hispanic households
at 50 percent, 38 percent for Asian
consumers, and 30 percent for White
households.

The average renter consumer unit
spent $7,296, or 67.3 percent, of to-
tal housing expenditures on shelter.®
Within the shelter category, about
96 percent of expenditures were for
rent, which includes rent as pay, with
an annual average of $6,981. Asian
households spent $9,161 annually
on rent, considerably more than the
other groups. Hispanic consumer
units spent $7,547, White households
spent $7,090, and Black households
spent significantly less than the other
groups at $6,051 annually. Despite
their lower income, Hispanic house-
holds spent more than the average
renter household on rent, probably
due to the larger number of persons
per household in Hispanic consumer
units, which averaged 3.1 persons per
household, compared to the 2.2 aver-
age persons for all renter households.
Asian households’ share of rent to total
housing expenditures was higher than

8 Shelter category includes the sub-categories
owned dwellings, rented dwellings, and other
lodging.
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all other households at 69.9 percent,
followed by Hispanic households at
66.1 percent, White households at 64.7
percent, and lastly, Black households,
which allocated 61.6 percent of their
housing expenditures towards rent, the
lowest share of all groups.

Renter consumer units spent $2,011
on average for utilities, fuels, and
public services, which accounted for
18.6 percent of all housing costs. The
average renter household spends pro-
portionately about the same for utilities
as the average homeowner consumer
unit. Black renter households, spend-
ing 24.8 percent ($2,441) of their
housing budget on utilities, allocated a
significantly larger proportion of their
housing expenditures towards utilities,
fuels, and public services than any
other group. As noted in the previous
section, Black homeowner households
also spent proportionately more for
utilities than did any other group.
Hispanic renter households spent 19
percent ($2,163) of their housing on
utilities, compared with a share of
17.6 percent ($1,924) spent by White
households, and 12.9 percent ($1,688)
by Asian households.

Renters often have utility costs
included in their rental payments. If
a smaller percentage of Blacks had
their utility costs included in their
rent, that may help explain why their
utility expenditures were higher in the
CE. To ascertain how often utilities
were included in rental payments, the
2005 interview component of the CE
was examined. (See table B.) The CE
consists of two survey components,
the Interview Survey and the Diary
Survey, each designed to collect dif-
ferent types of expenditures. (See the
appendix at the end of this anthology



for more information on the Interview
Survey.) Results show that the percent-
age of households that reported renting
their unit and also reported electricity
cost included in the rental payment of
the unit’ were 19.5 percent of Asian
houscholds, 14.8 percent of White
consumer units, 13.3 percent of Black
consumer units and 13.2 percent of
Hispanic households. When looking at
all renter households that reported pay-
ing for electricity (electricity was not
included in the rental payments), the
average annual electricity expenditure
for all renter consumer units was $962.
The Black renter households spent sig-
nificantly more than the average renter
household, spending $1,128 annually
on electricity, or 17 percent more than
the average renter household. The
Asian renter households spent only
$728 per year on electricity, while the
Hispanic and White households spent
close to the average annual expendi-
ture, at $986 and $925, respectively.
These results show that Black and
Hispanic households are less likely
to have electricity included in their
rental payments, and also that Black
households, and to a lesser degree,
Hispanic households, that pay for
utilities, pay proportionately more than
Asian and White renter households. As
described in the homeowner section,
another reason for higher spending on
utilities by Blacks may be attributed
to their higher concentration in the
South region (20 percent of households
versus 12 percent nationally) and the
electricity costs associated with air
conditioning a home.

Black renters also spent more pro-
portionately for telephone services,
which includes both residential and
cellular phone service, than the other
groups, allocating 9.8 percent of their
housing expenditures to this item, com-
pared with 7.8 percent for the average
renter. This is due to larger expen-

7 Electricity cost was selected as the
proxy utility variable to examine, because it
represents 64 percent of utilities, fuels, and
public services expenditures (not including
telephone services).

ditures by Black households on resi-
dential phone service, as Black renter
households spent 33 percent more
for residential phone service than the
average renter consumer unit and 56
percent more than Asian renters—the
group with the lowest residential phone
expenditures. The share of cellular
phone service expenditures, however,
was approximately the same among the
groups, averaging 3.6 percent of total
housing expenditures.

The average renter consumer unit
spent $397 annually, or 3.7 percent of
average annual expenditures on house-
hold operations. Household operations
showed less variation among groups
than any other housing component, with
an expenditure share of 3.9 percent for
Black households, 3.6 percent for White
households, and 3.3 percent for both
Hispanic and Asian households.

The average annual expenditure for
housekeeping supplies for renters was
$331—the lowest of all the housing cat-
egories. The share of housing expendi-
tures allocated to housekeeping supplies
averaged 3.1 percent overall, varied
from a high of 3.4 percent for Hispanic
households, to a low of 2.4 percent for
Black renter consumer units.

Consumer spending on houschold
furnishings and equipment was $803
for all renter consumer units, with
Asian households ($970) and White
households ($844) spending substan-
tially more than Black households at
$592. White households had an ex-
penditure share of 7.7 percent, Asian
households 7.4 percent, Hispanic
households had a share of 6.8 percent,
and Black households apportioned
significantly less at 6 percent. It ap-
pears that the more a consumer group
allocated to housing expenditures
overall, the greater the proportion that
the group spent on furnishings and
equipment.

Summary

In conclusion, consumer units allo-
cated about a third of annual expendi-
tures for housing, significantly more
than any other component. The amount

households spent on housing varied
depending on race or Hispanic origin.
However, minorities spent a larger
share of total expenditures on housing
than did White households.

When looking at consumer units
that are homeowners only, the esti-
mated market value of owned home
varied significantly, with factors such
as income, location of homes, family
size, and age of reference person as
possible major contributors to these
differences. Expenditures for mort-
gage principal paid on owned prop-
erty and mortgage interest and charges
varied significantly among the groups,
especially between Asian and Black
groups. Data show that Black house-
holds spent more, on average, for utili-
ties, fuels, and public services than did
the other groups. This may be due to a
higher percentage of Black households
residing in the South, a region marked
by higher-than-average utility expendi-
tures. Data also show that, on average,
Asian homeowners’ expenditures and
expenditure shares of housing are sig-
nificantly higher (except for utilities)
than those of Black homeowners—and
to a lesser degree—than those of His-
panic and White homeowners. There
are significant differences in income,
region, family size, and number of
earners per household between Black
and Asian groups.

Renter households apportion the
same share of total expenditures to
housing that homeowners do. Renters
spent, on average, about two thirds
of their total housing expenditures on
rent. Proportionately more Black and
Hispanic households are renters, com-
pared with Asian and White consumer
units. Data for renter consumer units
show that Black households, and to a
lesser degree, Hispanic households,
spend a larger share on utilities, fuels,
and public services, than do White and
Asian households. Overall, data show
that Black and Asian renters seem to
have different spending patterns for
housing, whereas shares spent by His-
panic and White consumer units among
housing subcomponents are similar. g
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Table 1. Average annual expenditures and characteristics and shares of average annual expenditures by race and by Hispanic or
Latino origin, Consumer Expenditure Survey, 2005

White and all other races, and Asian

All Black or . .
ltems consumer White and African- Hlspa_nlczor

units Total all other Asian American Latino

races’
Number of consumer units (in thousands)...............c....... 117,356 103,314 99,031 4,283 14,042 12,462
Income before taxes ...... $58,712 $61,339 | $60,791 $73,995 $39,385 $47,509
Age of reference person. 48.6 48.9 49.2 43.4 46.3 41.7
Number of persons......... 25 2.5 2.5 29 2.6 3.4
EQINEIS ....oeiiieeee et 1.3 1.4 1.3 1.6 1.2 1.6
Housing tenure:

HOMEOWNET ...t 67 70 70 62 49 50
With mortgage ......... 43 44 44 46 32 35
Without mortgage .... 25 26 26 17 17 14

RENEEI ...t 33 30 30 38 51 50

Average annual expenditures..............cceeeevererereereensiennn $46,409 $48,241 $48,077 $52,054 $32,849 $40,123
HOUSING . 15,167 15,643 15,496 19,017 11,650 14,338

Shelter........cccceeenenne. 8,805 9,115 8,961 12,659 6,524 8,937

Owned dwellings .......ccccceeveennen. 5,958 6,335 6,236 8,623 3,188 4,886
Mortgage interest and charges.. 3,317 3,496 3,416 5,354 1,998 3,166
Property taxes .......cccccccveeveenennns 1,541 1,650 1,626 2,203 734 1,058
Maintenance, repairs, insurance, other expenses...... 1,101 1,188 1,194 1,066 456 662

Rented dwellings 2,345 2,236 2,182 3,479 3,148 3,876

Other lodging ........ccccvrireencnnenn 502 544 544 556 189 175

Utilities, fuels, and public services.... 3,183 3,174 3,181 3,018 3,253 2,986

Household operations.................... 801 837 833 948 530 605

Housekeeping supplies ........c.cccceveueenee. 611 645 653 439 352 508

Household furnishings and equipment...............ccccccee.e 1,767 1,871 1,868 1,954 991 1,303

Estimated market value of owned home ...............ccc....... $164,800 $176,814 | $172,808 | $269,443 $76,405 $116,024
Share of average annual expenditures

(percent distribution)

HOUSING .. 32.7 324 32.2 36.5 35.5 35.7
Share of housing expenditures

SHEIET ... 58.1 58.3 57.8 66.6 56.0 62.3

Owned dwellings .........cccccerueenene. 39.3 40.5 40.2 453 274 341
Mortgage interest and charges.. 21.9 22.3 22.0 28.2 17.2 221
Property taxes ..o 10.2 10.5 10.5 11.6 6.3 7.4
Maintenance, repairs, insurance, other expenses...... 7.3 7.6 7.7 5.6 3.9 4.6

Rented dwellings ..........ccoocveiiiiiiiniciiceeee, 15.5 14.3 14.1 18.3 27.0 27.0

Other 1odging ........ccocvreveeneninenn. 3.3 3.5 3.5 29 1.6 1.2

Utilities, fuels, and public services. 21.0 20.3 20.5 15.9 27.9 20.8

Household operations.................... 5.3 54 5.4 5.0 4.5 4.2

Housekeeping supplies ..........ccccereveenee. 4.0 41 4.2 23 3.0 3.5

Household furnishings and equipment...............ccccceeee 1".7 12.0 12.1 10.3 8.5 9.1

" All other races includes Native Hawaiian or other Pacific Islander, categories. Hispanic consumer units may be of any race and are
American Indian or Alaska Native, and approximately 1.3 percent categorized into one of the following racial groups: White and all
reporting more than one race. other races, Asian, and Black or African-American.

2 Race and Hispanic or Latino origin are two separate and distinct
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Table 2. Average annual expenditures and characteristics and shares of average annual expenditures of homeowners by race
and by Hispanic or Latino origin, Consumer Expenditure Survey, 2005

White and all other races, and Asian
All Black or . .
Items consumer White and African- Hlspa_nlczor
units Total all other Asian American Latino
races’

Number of consumer units (in thousands)...............c........ 79,072 72,243 69,573 2,675 6,823 6,172
Income before taxes..........ccoveveevverieerennne $70,791 $72,596 $71,801 $93,280 $39,385 $62,588
Age of reference person. 52.3 52.4 52.6 46.5 51.5 45.6
Number of persons...... 2.6 2.6 2.6 3.3 2.7 3.7
BArNersS ..o 1.4 14 1.4 1.8 1.3 1.8
Housing tenure:

HOMEOWNET ...t 100 100 100 100 100 100
With mortgage......... 63 63 63 73 65 72
Without mortgage .... 37 37 37 27 35 28

=T 01 (= S S 0 0 0 0 0 0

Average annual expenditures..............cccoeeveeieeieeneeenenns $57,223 $58,644 $58,242 $69,490 $42,131 $51,913
HOUSING e 20,359 20,803 20,502 28,662 15,646 19,890

Shelter........ccecvvnune. 12,632 12,978 12,694 20,357 8,971 12,760

Owned dwellings ........cocoeeviiiiiiiieiieeec e 11,896 12,206 11,926 19,495 8,616 12,409
Mortgage principal paid on owned property . 3,062 3,158 3,054 5,857 2,052 2,549
Mortgage interest and charges.................... 4,935 5,012 4,879 8,475 4,124 6,402
Property taxes .........ccoevvevinieenincceee e 2,275 2,348 2,305 3,465 1,504 2,124
Maintenance, repairs, insurance, other expenses...... 1,624 1,689 1,688 1,699 936 1,334

Rented dwWellings .......c.oooiiiiiiiiii e 60 63 63 56 27 66

Other 10dging ......ccceveeivereniiinienne 677 709 706 805 328 285

Utilities, fuels, and public services 3,751 3,717 3,713 3,818 4,111 3,825

Household operations... 996 1,025 1,017 1,255 686 841

Housekeeping supplies ...........ccccueeene 746 772 778 533 470 627

Household furnishings and equipment..............cccocceene 2,234 2,311 2,300 2,699 1,409 1,838

Estimated market value of owned home ...............coc........ $243,517| $251,750 | $244,970 | $428,087 | $156,345| $233,217
Share of average annual expenditures

(percent distribution)

HOUSING ..t 35.6 35.5 35.2 41.2 37.1 38.3
Share of housing expenditures

SERET ... 62.0 62.4 61.9 71.0 57.3 64.2

Owned dwellings ........ccoevverineiniieeeeeeee 58.4 58.7 58.2 68.0 55.1 62.4
Mortgage principal paid on owned property . 15.0 15.2 14.9 20.4 131 12.8
Mortgage interest and charges..................... 24.2 241 23.8 29.6 26.4 32.2
Property taxes .........ccoeeoeriniininieeeee 11.2 11.3 1.2 121 9.6 10.7
Maintenance, repairs, insurance, other expenses...... 8.0 8.1 8.2 5.9 6.0 6.7

Rented dWellings .........cocveoiiiiiiiiicnecce e 0.3 0.3 0.3 0.2 0.2 0.3

Other lodging........cccocvveviiinieennn. 3.3 3.4 3.4 2.8 2.1 1.4

Utilities, fuels, and public services 18.4 17.9 18.1 13.3 26.3 19.2

Household operations... 4.9 4.9 5.0 4.4 4.4 4.2

Housekeeping supplies ..........cccocueene 3.7 3.7 3.8 1.9 3.0 3.2

Household furnishings and equipment............cccccccce.. 11.0 111 11.2 9.4 9.0 9.2

' All other races includes Native Hawaiian or other Pacific Islander, categories. Hispanic consumer units may be of any race and are
American Indian or Alaska Native, and approximately 1.3 percent categorized into one of the following racial groups: White and all
reporting more than one race. other races, Asian, and Black or African-American.

2 Race and Hispanic or Latino origin are two separate and distinct
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Table 3. Average annual expenditures and characteristics and shares of average annual expenditures of renters by race and by
Hispanic or Latino origin, Consumer Expenditure Survey, 2005

White and all other races, and Asian
All Black or . .
ltems consumer White and African- Hlspa_nlczor
units Total all other Asian American Latino
races’
Number of consumer units (in thousands)........................ 38,284 31,066 29,458 1,608 7,218 6,290
Income before taxes .........ccccveevvvereeiinennne $33,765 $35,157 | $34,789 $41,911 $27,770 | $32,714
Age of reference person. 40.9 40.8 40.9 38.4 41.3 38.0
Number of persons...... 2.2 2.2 2.2 2.3 25 3.1
EArNersS .....ooi e 1.2 1.2 1.2 1.2 1.1 1.5
Housing tenure:

HOMEOWNET ..ot 0 0 0 0 0 0
With mortgage......... 0 0 0 0 0 0
Without mortgage .... 0 0 0 0 0 0

L= 01 (= SRS 100 100 100 100 100 100

Average annual expenditures...........ccocveeerereereseesiennens $30,462 $31,486 $31,329 $34,321 $26,009 $31,045
HOUSING e 10,838 11,071 10,960 13,099 9,825 11,412

Shelter 7,296 7,557 7,442 9,664 6,170 7,718
Owned dWelliNgs ......c.ooviiiiiiiiiiec e 89 106 93 348 16 35
Rented dWellings .........ccoiiiiiieiieiiie e 7,065 7,290 7,187 9,173 6,097 7,615

Rent (incl. rent as pay) .. 6,981 7,197 7,090 9,161 6,051 7,547
Other expenses 84 93 97 12 46 68
Other 10dging .....ccouviiiieieieee e 142 161 162 142 57 68

Utilities, fuels, and public services. 2,011 1,912 1,924 1,688 2,441 2,163

Household operations............cccceeiiieiiiiriniieeeee e 397 400 398 438 382 373

Housekeeping SUpplies .........cccoveivieniiiiiiinieseeeeeee 331 352 352 339 240 385

Household furnishings and equipment...............cccccce... 803 850 844 970 592 773

Share of average annual expenditures

(percent distribution)

HOUSING .. 35.6 35.2 35.0 38.2 37.8 36.8
Share of housing expenditures

S =YY S 67.3 68.3 67.9 73.8 62.8 67.6
Owned dwellings 0.8 1.0 0.8 2.7 0.2 0.3
Rented dwellings 65.2 65.8 65.6 70.0 62.1 66.7

Rent (incl. rent @s pay) ......cccceeveenieenieneceee e 64.4 65.0 64.7 69.9 61.6 66.1
Other eXPENSES .......cueiviiiiiieiieeec e 0.8 0.8 0.9 0.1 0.5 0.6
Other lodging........ccoevveiieineeninen. 1.3 15 1.5 1.1 0.6 0.6

Utilities, fuels, and public services. 18.6 17.3 17.6 12.9 24.8 19.0

Household operations............cccceevvieeeiierecciee e 3.7 3.6 3.6 3.3 3.9 3.3

Housekeeping SUPPLIES .......coueeeiiiiiiiiiieiiiie e 3.1 3.2 3.2 2.6 2.4 3.4

Household furnishings and equipment..............ccccceee 7.4 7.7 7.7 7.4 6.0 6.8

" All other races includes Native Hawaiian or other Pacific Islander, categories. Hispanic consumer units may be of any race and are
American Indian or Alaska Native, and approximately 1.3 percent categorized into one of the following racial groups: White and all
reporting more than one race. other races, Asian, and Black or African-American.

2Race and Hispanic or Latino origin are two separate and distinct
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Appendix: Description of
the Consumer
Expenditure Survey

he current Consumer Expendi-
Tture Survey (CE) program began

in 1980. Its principal objective
is to collect information on the buying
habits of American consumers. Con-
sumer expenditure data are used in vari-
ous types of research by government,
business, labor, and academic analysts.
Also, the data are required for periodic
revision of the Consumer Price Index
(CPI).

The survey, which is conducted by
the U.S. Census Bureau for the U.S.
Bureau of Labor Statistics, consists of
two components: A diary or record-
keeping survey completed by partici-
pating consumer units for two con-
secutive 1-week periods; and an inter-
view survey in which expenditures of
consumer units are obtained in five in-
terviews conducted at 3-month inter-
vals.

Survey participants record dollar
amounts for goods and services pur-
chased during the reporting period, re-
gardless of whether payment is made
at the time of purchase. Expenditure
amounts include all sales and excise
taxes for items purchased by the con-
sumer unit for itself or for others. Ex-
cluded from both surveys are all busi-
ness-related expenditures and expen-
ditures for which the consumer unit is
reimbursed.

Each component of the survey que-
ries an independent sample of con-
sumer units that is representative of the

U.S. population. In the Diary Survey,
about 7,000 consumer units are sampled
each year. Each consumer unit keeps a
diary for two 1-week periods, yielding
approximately 14,000 diaries a year. In
the Interview Survey, the sample is se-
lected on a rotating panel basis, sur-
veying about 7,000 consumer units
each quarter. Each consumer unit is
interviewed once per quarter, for five
consecutive quarters. Data are col-
lected on an ongoing basis in 91 areas
of the United States.

The Interview Survey is designed
to capture expenditure data that respon-
dents can reasonably recall for a pe-
riod of 3 months or longer. In general,
data captured include relatively large
expenditures, such as spending on real
property, automobiles, and major ap-
pliances, and expenditures that occur
on a regular basis, such as spending
on rent, utilities, and insurance premi-
ums. Also included are expenditures
incurred on leisure trips. Expenditures
on nonprescription drugs, household
supplies, and personal care items are
excluded. The Interview Survey col-
lects detailed data on an estimated 60
to 70 percent of total household expen-
ditures. Global estimates, that is, ex-
penditures for a 3-month period, are
obtained for food and other related
items, accounting for an additional 20
to 25 percent of total expenditures.

The Diary Survey is designed to
capture expenditures on small, fre-
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quently purchased items that are nor-
mally difficult for respondents to recall.
Detailed records of expenses are kept
for food and beverages—both at home
and in eating places—tobacco, house-
keeping supplies, nonprescription
drugs, and personal care products and
services. Expenditures incurred away
from home overnight or longer are ex-
cluded from the Diary Survey. Al-
though the diary was designed to col-
lect information on expenditures that
could not be recalled easily over a pe-
riod of time, respondents are asked to
report all expenses (except overnight
travel expenses) that the consumer unit
incurs during the survey week.

Integrated data from the BLS Diary
and Interview Surveys provide a com-
plete accounting of consumer expen-
ditures and income, which neither sur-
vey component alone is designed to
do. Data on some expenditure items
are collected in only one of the compo-
nents. For example, the Diary Survey
does not collect data on expenditures
for overnight travel or information on
third-party reimbursements of con-
sumer expenditures, as the Interview
Survey does. Examples of expenditures
for which reimbursements are excluded
are medical care; automobile repair; and
construction, repairs, alterations, and
maintenance of property.

For items unique to one or the other
survey, the choice of which survey to
use as the source of data is obvious.
However, there is considerable over-
lap in coverage between the surveys.
Because of this overlap, integrating the
data presents the problem of determin-
ing the appropriate survey component
from which to select expenditure items.
When data are available from both sur-
vey sources, the more reliable of the
two (as determined by statistical meth-
ods) is selected. As a result, some
items are selected from the Interview
Survey and others from the Diary Sur-
vey.

Population coverage and the defi-
nition of components of the CE differ

from those of the CPI. Consumer ex-
penditure data cover the total popula-
tion, whereas the CPI covers only the
urban population. In addition, home
ownership is treated differently in these
two surveys. Actual expenditures of
homeowners are reported in the CE,
whereas the CPI uses a rental equiva-
lence approach that attempts to mea-
sure the change in the cost of obtain-
ing, in the rental marketplace, services
equivalent to those provided by owner-
occupied homes.

Interpreting the data
Expenditures are averages for con-
sumer units with specified characteris-
tics, regardless of whether a particular
unit incurred an expense for a specific
item during the recordkeeping period.
The average expenditure for an item
may be considerably lower than the
expenditure by those consumer units
that actually purchased the item. The
less frequently an item is purchased,
the greater the difference between the
average for all consumer units and the
average for those purchasing the item.
Also, an individual consumer unit may
spend more or less than the average,
depending on its particular character-
istics. Factors such as income, ages of
family members, geographic location,
taste, and personal preference influ-
ence expenditures. Furthermore, even
within groups with similar characteris-
tics, the distribution of expenditures
varies substantially. These points
should be considered when relating
reported averages to individual circum-
stances.

In addition, sample surveys are sub-
ject to two types of errors: Sampling
and nonsampling. Sampling errors oc-
cur because the data are collected from
arepresentative sample rather than the
entire population. Nonsampling errors
result from the inability or unwilling-
ness of respondents to provide correct
information, differences in interviewers’
abilities, mistakes in recording or cod-
ing, or other processing errors.
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Glossary

Consumer unit. Members of a house-
hold related by blood, marriage, adop-
tion, or some other legal arrangement;
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 re-
sponsibility for at least two out of three
major types of expenses: Food, hous-
ing, and other expenses. Students liv-
ing in university-sponsored housing
are also included in the sample as sepa-
rate consumer units.

Reference person. The first member
mentioned by the respondent when
asked to “Start with the name of the
person or one of the persons who owns
or rents the home.” It is with respect to
this person that the relationship of
other members of the consumer unit is
determined.

Total expenditures. The transaction
costs, including excise and sales taxes,
of goods and services acquired during
the interview period. Estimates include
expenditures for gifts and contribu-
tions and payments for pensions and
personal insurance.

Income. The combined income earned
by all consumer unit members 14 years
or older during the 12 months preced-
ing the interview. The components of
income are wages and salaries; self-
employment income; Social Security
and private and government retirement
income; interest, dividends, and rental
and other property income; unemploy-
ment and workers’ compensation and
veterans’ benefits; public assistance,
Supplemental Security Income, and
Food Stamps; rent or meals or both as
pay; and regular contributions for sup-
port, such as alimony and child sup-
port.

Quintiles of income before taxes.
Consumer units are ranked in ascend-
ing order of income value and divided
into five equal groups. |



