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Beginning in April 2003, the Con-
sumer Expenditure (CE) Inter-
view survey will be conducted

by computer-assisted personal inter-
viewing (CAPI). The survey will con-
tinue to be conducted in person by U.S.
Census Bureau interviewers in the
respondent’s home; however, the in-
terviewer will administer the questions
and record the answers on a laptop
computer in place of the current paper-
and-pencil questionnaire. This article
describes the process whereby the CE
CAPI questionnaire was designed and
developed and discusses some of the
benefits expected to be realized from
CAPI data collection in the areas of
data quality, operational efficiency, and
opportunities for future improvements.

Design and development of CAPI
The Census Bureau collects the data
for the CE Survey under contract with
the Bureau of Labor Statistics (BLS).
The administration of the survey is
very much a collaborative effort be-
tween the two agencies. Discussions
and planning regarding converting the
CE Interview Survey to CAPI began in
1997. The Census Bureau was already
collecting several other surveys in
CAPI mode at that time, including the
Current Population Survey and the
Health Interview Survey. However, all
of the CAPI surveys being collected
by the Census Bureau, as well as all

the peripheral systems that support
collection activities, such as the Case
Management System, had been devel-
oped  in a DOS computing environment.
The availability of new instrument-
authoring software and more powerful
laptops led to an early decision that CE
CAPI would be developed in a Microsoft
Windows  environment. The authoring
software chosen was Blaise, which was
developed by Statistics Netherlands
and is in wide use in Europe and in other
U.S. survey organizations.

The CE CAPI development project
was an interagency effort, with man-
agement representatives from both BLS
and the Census Bureau serving on the
CAPI Steering Group (CSG). The steer-
ing group developed the strategic plan
for the project and chartered numerous
working teams that were then assigned
to establish instrument design stan-
dards, write specifications, program
and test the CAPI instrument and re-
lated systems, develop a new Case
Management System, establish new-
interviewer training, and plan a large
“dress rehearsal” to assess the impact
of CAPI on CE estimates. The steering
group approved the project plans for
each of the teams, facilitated communi-
cation among teams, and monitored
progress throughout the project.
Among the goals of the Census Bureau
were (1) to use the CE CAPI develop-
ment process to set Windows stan-
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dards for any future CAPI development
of other surveys and (2) to create a
Case Management System that all of
the surveys that the Census Bureau
administers could use. The latter aim
was important because Census Bureau
interviewers typically work on many
different surveys.

A great emphasis was placed on test-
ing during the CE CAPI development
process, with numerous different kinds
of tests designed to accomplish vari-
ous goals. During the design standards
stage, instrument prototypes were de-
veloped and examined by experts from
several survey organizations. Once ba-
sic design features, such as colors and
fonts, were established, development
of the CE instrument began. The deci-
sion was made to program the ques-
tionnaire, which consists of 22 sections
roughly corresponding to different top-
ics, in three modules.

The first module consisted of sec-
tions of the questionnaire represent-
ing as many different design issues as
possible. For example, it included sec-
tions in which the interviewer reads
long lists of items to the respondent,
sections wherein screening questions
are used to skip the respondent to the
correct set of detailed questions, and
sections in which reported data from
the previous interview are used exten-
sively. Functionality testing was done
to ensure that the module met the
specifications. Following this testing,
a panel of Census Bureau CE data col-
lectors was brought in to test the us-
ability of the module. The results from
these two rounds of testing and the
decisions made on program design is-
sues were then applied to the develop-
ment of the next module, and the pro-
cess was repeated until the entire data
collection instrument was programmed.
The early input from data collectors
during the development process re-
sulted in a more “interviewer-friendly”
collection instrument.

Concurrently with the development
of the CAPI instrument, the new Case
Management System and postcollec-
tion processing system were developed
and tested. Once all of these pieces
were complete, they were integrated

with the CAPI questionnaire and a sys-
tems test was performed. The test was
used to make final adjustments to the
CAPI system for the dress rehearsal.

The CE CAPI dress rehearsal began
in January 2002 in all 12 Census Bu-
reau regional offices. Lasting 9 months,
with three quarterly interviews per re-
spondent in a sample of about 3,000
households, the purpose of the dress
rehearsal was to analyze the impact of
CAPI on response rates and on expen-
diture estimates. A secondary purpose
of the test was to make final adjustments
to training and procedures by involving
a larger pool of data collectors.

The CAPI system was fully imple-
mented in April 2003. Interview cases
that began their five-interview cycle
with the paper questionnaire were con-
verted to CAPI at that time. In an effort
to ease the transition of cases from
paper to CAPI, changes that were an-
ticipated in the CAPI questionnaire
were largely incorporated into the pa-
per questionnaire in advance (during
2001). Thus, the content of the paper
instrument and that of the CAPI instru-
ment are nearly identical.

CAPI and data quality
The CE interview is long and complex
and usually takes from 60 to 90 min-
utes to complete. In addition to col-
lecting information on expenditures for
a wide range of items, the survey col-
lects detailed demographic and income
data pertaining to consumer unit mem-
bers, data on assets and liabilities, and
descriptive information about expen-
ditures for classification and bound-
ing purposes. The interviewer is re-
quired to navigate correctly through
numerous screening questions and on
to the detailed questions, all the while
skipping inapplicable questions. In
some cases, the interviewer is required
to carry forward information from one
part of the survey to another and make
decisions about which subsequent
parts to administer or questions to ask,
all on the basis of a complex decision
table.

Reviews of the collected data reveal
that, because of the complexity in-
volved, interviewers sometimes make

mistakes in administering the paper-
and-pencil interview, resulting in incon-
sistencies or gaps in the reported data.
If these errors are detected early
enough, the interviewer may recontact
the respondent to fill in the missing
data. Otherwise, the errors must be re-
solved through postcollection editing.

One of the advantages of a CAPI
collection instrument is that many of
these types of data problems can be
eliminated. The logic programmed into
the instrument forces the interviewer
to stay on the correct path and does
not allow questions to be inadvertently
skipped. For example, in the section of
the paper questionnaire dealing with
properties owned by the respondent,
interviewers ask (1) one set of ques-
tions for each new property reported,
(2) different sets of questions, depend-
ing on what type of mortgage the re-
spondent has and whether there are
also home equity loans on the prop-
erty, and (3) yet another set of ques-
tions if the property was disposed of
or the mortgage payment amount
changed from what was reported in the
previous interview. The CAPI instru-
ment will ensure a more seamless flow
through all of the applicable questions
for each property. In addition, the in-
strument is able to keep track of long
lists of items and ensure that the cor-
rect set of detailed questions is asked
for each item. As a result, there is much
less postcollection editing and error
resolution with CAPI.

Another way in which CAPI will
improve the quality of the data is by
requiring the interviewer to verify un-
usually high or low values with the re-
spondent. Range edits are programmed
into the CAPI instrument, based on
previously reported data. When a value
outside of the allowable range for a
particular item is entered, an edit mes-
sage is triggered, requiring the inter-
viewer to explicitly accept the value or
change it, thus checking for typos. The
interviewer is also allowed, and even
encouraged, to enter textual notes to
explain unusual values. An unusually
high expenditure for dresses or cut
flowers, for example, could be accom-
panied by the note “Respondent is pre-
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paring for daughter’s wedding.” The
interviewer might also use the note field
to indicate uncertainty about the clas-
sification of an item. A $45,000 expen-
diture under “Hobbies,” for instance,
might be accompanied by a note “Re-
spondent collects antique cars.” Notes
such as these can prove useful to ana-
lysts who examine the data later, be-
cause items with notes associated with
them are flagged in the data file and the
text of the notes will be stored with the
data. An outlier detection system will
automatically display the notes to the
data reviewer.

Another feature of the CAPI instru-
ment is that help screens will be made
readily available to interviewers as they
administer the questionnaire, rather
than in a separate collection manual
that might be difficult to consult dur-
ing an interview. The CE CAPI help
screens include examples, such as what
to include under “small household ap-
pliances,” and definitions, such as
those of “PPO” and “IPA” with regard
to the type of health insurance that
each offers.

Finally, another way in which CAPI
may improve the quality of CE data is
by allowing new items to be added to
the questionnaire more quickly as they
enter the marketplace. This feature is
highly important to one major user of
CE data—the Consumer Price Index
program—in terms of keeping the in-
dex as current as possible, as well as
being important to CE data users in the
private sector.

Operational advantages of CAPI
From a survey operations perspec-
tive, a CAPI instrument has several
advantages over paper-and-pencil
data collection.

Currently, interviewers send their
completed CE paper questionnaires to
the Census Bureau’s National Process-
ing Center in Jeffersonville, IN. There,
the clerical staff checks questionnaires
against a master control list, applies
codes to certain items (for example, on
the basis of the interviewer’s descrip-
tion, the make and model of a vehicle

are coded), and keys in and verifies the
data. With the implementation of CAPI,
the data are input directly into the com-
puter with no separate keying-in step.
Coding is done as the data are entered.
(In the case of a vehicle’s make and
model, the interviewer will select the
correct description from an alphabeti-
cal popup list.) Instead of physically
sending paper questionnaires to a cen-
tral location for processing, the data
are transmitted nightly from the
interviewer’s home via a modem. Con-
sequently, CAPI data collection should
make the data available for tabulation
sooner.

Other survey operations also will
be streamlined by the conversion to
CAPI. Currently, at the National Pro-
cessing Center, clerical staff transcribes
certain information from each com-
pleted paper questionnaire onto the
next quarter’s blank questionnaire and
mails both back to the Census Bureau
regional office, which, in turn, mails
them out to the appropriate interviewer
in time for the next collection cycle. The
transcribed data include inventoried
items, which the interviewer does not
recollect each time, but rather updates
with current information (for example,
on properties owned), as well as ex-
penditure data collected in the previ-
ous period and now used for bound-
ing in the current interview. These
bounding procedures minimize tele-
scoping errors that are common in ret-
rospective interviews and result from
a tendency to report past events in the
reference period of the survey. With
CAPI data collection, once these data
are captured in electronic form and
then transmitted, an input file is cre-
ated for the next quarter’s interview and
is transmitted directly to the inter-
viewer’s laptop.

Certain survey management and
control functions will also improve un-
der CAPI. Field supervisors can easily
reassign cases to a different inter-
viewer, if needed, simply by retrans-
mitting information about the case. Su-
pervisors in the field, as well as
headquarters staff, can get much more

timely reports on the status of data
collection activities than they could
using paper questionnaires.

Future improvements
Respondent burden is a significant is-
sue for the CE Interview survey, likely
contributing to underreporting of ex-
penditures and to refusals by respon-
dents to participate in later waves of
the survey. Unfortunately, CAPI will
probably not make the interview any
less burdensome to the respondent,
and early indications are that the in-
terview may even take slightly longer.

However, future research might per-
mit CAPI’s capabilities to be used to
streamline the interview and reduce re-
spondent burden. More customization
of the interview could be possible,
based, for example, on respondents’
characteristics or previously reported
data. Also, the added flexibility of
CAPI might allow more experimenta-
tion with global questions and random-
ization of topics, so that not all parts
of the questionnaire would need to be
asked during each wave of the survey.

CAPI will certainly afford survey re-
searchers much more quantitative in-
formation about the interview process
itself. For example, each CAPI interview
produces an audit trail that allows one
to “replay” the interview. This can be
used to diagnose trouble spots in the
interview, detect whether the inter-
viewer jumped around in the instru-
ment or followed the default path, and
count how many times help screens
were invoked or warning messages
were suppressed. Similarly, timing data
from the CAPI instrument can be used
not only to measure overall interview
length, but also to access how revi-
sions to questions affect timing in in-
dividual sections. These are valuable
tools in the CAPI instrument that are
not available in a paper interview.
Through them, investigators can gain
a much better understanding of some
of the difficulties facing interviewers,
and that increased understanding will
lead to further improvements in the
data collection process.


