
Technical Note 

Computer-aided telephone interviewing 
used in the Hours at Work Survey 

GUY A. TOSCANO 

The Hours at Work Survey, a new component of U.S . 
productivity measures, represents the first use of Computer 
Assisted Telephone Interviewing (CATI) at the Bureau of 
Labor Statistics . I CATI refers to the use of interactive com-
puter systems by interviewers during telephone contacts 
with survey respondents .2 This relatively new process is in 
contrast to the traditional "batch" survey procedure, in 
which interviewing, data entry, data verification, and error 
correction constitute separate functions . This report de-
scribes the CATI process and presents the results of using the 
technique in the Hours at Work Survey . 

An overview of the system 
The Hours at Work CATI is an interactive system in which 

multiple users can access a mainframe computer data base 
using IBM 3270 terminals. CATI software is written in 
MANTIS, an application development system produced by 
CINCOM . Inc., and files are managed using VSAM (Virtual 
Storage Access Method), an IBM file management system . 
Communication with the data base is controlled by cics 
(Customer Information Control System), also an IBM Soft-
ware package. 
When a user logs onto the system and is properly identi-

fied, CATI displays a menu screen which contains six func-
tions. By keying in the appropriate code, the user may select 
one of the following functions: 

Function 1 . Used to interview the survey respondent or to 
reconcile data failing edit criteria . 

Function 2 . Used to display the names of all respondents 
within the same primary company . 
Function 3. Used to display previous year's data for a 
recurring respondent . 
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Function 4 . Used to scan the data base for reports that 
have failed edit criteria . 

Function 5. Used to scan the data base by interviewer 
identification code or by the date scheduled for contacting 
particular respondents. 

Function 6. Used to print paper copies of status reports . 

The following are the major features of the CATI system : 

" Form script. A facsimile of the report form is displayed 
on the screen for the interviewer, along with reported data 
and notations on edit failures . 

" Cursor control. The interviewer has complete cursor 
control and can move the cursor to any field on the fac-
simile report form to enter or change data . 

" Full screen editing. While still on the telephone with a 
respondent, the interviewer can enter data into the main-
frame data base and be immediately informed of entries 
that fail the system's edit criteria . 

After telephone contact is established with a respondent, 
the interviewer simply follows the edit prompts displayed by 
the CATI system . If the interviewer is unable to resolve an 
edit failure during the initial contact, CATI provides for entry 
of a date on which the respondent should be recontacted for 
clarification . This information is stored in the data base and 
the 0e can be searched later based on the scheduled contact 
date . If the respondent provides an explanation or a correc-
tion, the interviewer moves the cursor to the entry in ques-
tion, and keys a correction or enters an explanation code 
beside the entry . The system instantaneously edits the 
record based on the new entry and displays appropriate 
messages if further clarification is necessary . 

With CATI, the interviewer no longer uses a pencil, paper 
error listing, calculator, and correction form . The edit-
reconciliation process is reduced to one task-namely, 
using a terminal and telephone to interact with a data base 
containing reported data . 

The phasing-in of CATI 
The first Hours at Work Survey was conducted in 1982 in 

order to collect data for the 1981 reference year . The survey 
collects quarterly and annual data for hours paid (including 
vacations, holidays, and so forth) and hours actually spent 
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at work for production or nonsupervisory employees at busi-
ness establishments in all nonagricultural sectors of the 
economy . The survey is based on a probability design to 
produce ratios of "hours at work" to "hours paid" for each 
2-digit Standard Industrial Classification in manufacturing 
and 1-digit Standard Industrial Classification in nonmanu-
facturing. The ratios are then used in computing productiv-
ity measures for the major economic sectors. 
The first annual survey was conducted entirely by mail . 

It was not until 1983, the second survey year, that CATI was 
used . Because it was not known how CATI would, affect the 
survey response, the new system was implemented in stages 
over a period of several years . 

Table 1 . Response rates for the eILs Hours at Work Survey 
over the can phase-in period, 1982-85 

Item 19621 19832 19843 19854 

Total response rate (percent) . . . . . . . . . . . . . 50.4 80.1 78 .2 85.2 

Initial mailing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.0 40.1 35 .0 32.0 
First follow-up (mail) . . . . . . . . . . . . . . . . . . . . . . . 15.0 23.0 21 .0 23.6 
Second follow-up : 

Mail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 .4 17.0 13 .2 12.5 
CATI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - 9 .0 17.1 

Designated sample . . . . . . . . . . . . . . . . . . . . . . . . 4,170 4,584 4,582 4,565 
Eligible sample . . . . . . . . . . . . . . . . . . . . . . . . . . 3,773 4,242 4,095 4,054 

1 No use of cAn. 
2 CATI used for edit-reconciliation only. 
3 CATI Used for edit-reconciliation and follow-up of nonresponse. 
4 Augmented CATI . 

1982 : basic operations . The first-year operation consisted 
of an initial mailing of 1-page questionnaires to approxi-
mately 4,200 sample units in March, with two mail follow-
ups to nonrespondents between April and June . Upon re-
ceipt, the completed reports were checked in and batched for 
key entry. The reported data were machine edited for valid-
ity, and data failing the edit criteria were printed on error 
listings for review . A report failing the edit was first 
checked for key entry errors, and then the respondent was 
contacted by mail or telephone to verify any remaining 
questionable entries . The resulting corrections were manu-
ally transcribed to yet another form which was sent to key 
entry for processing . Once again, data records with correc-
tions would either pass or fail computer editing. If a record 
failed, it would go through the verification procedures 
again. This reiterative process continued until all data 
passed the prescribed edit criteria . 
The data processing was labor-intensive and time-

consuming. Approximately one-third of the respondents 
(1,200 sample units) had to be contacted for data verifica-
tion . Many of these were contacted by telephone. This led 
the Bureau to conclude that telephone contact to clarify 
information previously supplied by mail was feasible and 
cost-effective . Although 76 percent of the initial sample 
units returned the survey form, the response rate-the pro-
portion of sample units providing usable data-was only 
50.4 percent .3 The difference between the two rates oc-
curred primarily because some reported data did not meet 
the survey definition of "hours at work," rendering the re-
port unusable . A response is considered usable when a re-
porting unit provides acceptable data for at least one quarter 
of the reference year . 

1983 : the second year . In 1983, the survey operation was 
modified to incorporate CATI into the edit-reconciliation 
function . The questionnaires were mailed to the sample 
units, returned reports were batched, and data were keyed 
and computer edited as in the previous year . Additionally, 
the name and telephone number of the respondent were 
entered into the data base . Using the edit-reconciliation 
function, interviewers searched the data base for records 

with error codes. No paper error listings were produced, 
however. Instead, data failing one or more edits were dis-
played en a terminal video screen: The respondent was then 
contacted by telephone and requested to verify the reported 
information . 

CATI produced excellent results. A completion, rate (sam-
ple units reporting data) of 90 percent yielded a total re-
sponse rate of 80.1 percent, despite a 75-percent staff 
turnover from the previous year . Staff productivity was 
clearly enhanced through use of the. new system . Although 
the improvement in the response rate was not entirely at-
tributable to the implementation Of CATI, it was apparent that 
the system enabled the staff to be more efficient in the 
edit-reconciliation process . 

1984 : initial solicitation of nonrespondents . In the third 
year, a prompting feature was added to CATI for use in 
conducting initial solicitation . The prompts display ques-
tions designed to guide the interviewer through the process 
of initiating solicitation by telephone. However, it was de-
cided to use this new feature only after all efforts to obtain 
the data by mail had failed . This decision was based on the 
following considerations : 

e While data being requested are generally available from 
the payroll records of employers, the respondent probably 
would not be able to provide the information by telephone 
without some type of prenotification . Mail solicitation 
gives the respondent more time to research and prepare 
these data . 

" Before the Bureau could initiate a contact by telephone, 
time and resources would be needed to obtain the name 
and telephone number of the appropriate person to con-
tact within each sample unit . Telephone numbers for 
sample units were accessible, but reaching an individual 
in the establishment who could provide the information 
was more difficult and time consuming. 

After efforts to obtain data by mail ended, the CATI solic-
itation function was used to conduct follow-ups of the 1,079 
nonrespondents . The sample units were equally and ran- 



domly assigned to each of five interviewers, who were given 
10 workdays to complete the contacts and to obtain data 
using the CATI system . 

Completion rates, measured as usable responses divided 
by eligible assigned units, 4 varied by interviewer from a low 
of 21 .5 percent to a high of 78.6 percent. The interviewer 
with the highest completion rate had a rate that was 
24 .7 percent higher than the second most successful inter-
viewer, who had a rate of 53 .9 percent. The average com-
pletion rate for all interviewers using CATI was 34 percent. 

Both clerical employees and junior level professionals 
were used in the CATI data collection procedure. All inter-
viewers received training on the IBM 3270 terminal . In addi-
tion, recommended interviewing techniques were demon-
strated using mock interviews . Although there was a 
standard script for introducing oneself to the respondent, 
interviewers were given approval to develop their own inj 
troductory statements using established guidelines . 
A thorough review of the CATI solicitation procedures 

used by each interviewer was conducted in order to identify 
any cause for the large differences in the completion rates . 
The review revealed that certain personal characteristics of 
the interviewers,, such as a professional demeanor and a 
good grasp of the subject matter, contributed significantly to 
effectiveness on the telephone . The results of the review 
were documented and used in staff selection and in training 
interviewers . 

Collecting "hard data" by telephone generally required 
several telephone calls to a sample unit : first, to establish a 
contact who couldlovide the data or schedule a date when 
the data would be available, and later, to actually collect the 
data . The final -survey results were comparable to those in 
the previous year . The response rate was 78.2 percent, of 
which 9 percent was obtained using CATI solicitation . . 

1985 : monitoring continues. As in previous years, the 
initial survey contact was done by mail . A certified follow-
up mailing was used to contact the nonrespondents . The 
signature on the certified return receipt was entered into the 
CATI data base and used to establish an initial contact person 
within the nonresponding unit . For program analysis, CATI 
was modified to keep a record of each call, including the 
duration of the call . 
The initial response rate by mail was 32 percent . The 

response rates for two mail follow-ups were 23.6 percent 

and 12 .5 percent. After mail solicitation ended, there were 
1,413 sample units with eligibility not determined, of which 
1,120 were contacted using the CATI system . Data were 
collected from two-thirds of the eligible sample units . 
An average of 2.1 telephone calls was made to each 

sample unit, and the average time spent on each telephone 
contact was 5.9 minutes . CATI solicitation contributed 
17 .1 percent to the total response rate, which was 
85.2 percent for the year . 

Summary on using CATI 
The BLs experience with using CATI to improve survey 

response has been positive . We started the first year with a 
response rate of 50.4 percent, and three surveys later, at-
tained a response rate of 85 .2 percent . This improvement 
was not wholly attributable to CATI but, rather to a combina-
tion of CATI and a more experienced staff. Even so, evidence 

e 4 
the benefits Of CATi has been so persuasive that plans have 
en developed for modifying the Hours at Work Survey 

CATI to run on a microcomputer. Switching the system from 
a mainframe computer to a microcomputer will significantly 
reduce system operating costs and improve online computer 
response time . The use of CATI is also being tested for other 
BLS survey programs, in hopes of similarly cutting data 
collection time and operating costs, boosting response rates, 
and improving data quality . El 

FOOTNOTES 

I See Kent Kunze, "A new BLS survey measures the ratio of hours 
worked to hours paid," Monthly Labor Review, June 1984, pp . 3-7, for a 
description of the Hours at Work Survey . 
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cal Policy Office (Washington, Office of Management and Budget, 1984) . 

3 Response rate = Number of units providing usable reports/(Number of 
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mined) . 

4 A sample unit is deemed "ineligible" if, by the nature of its activity, it 
does not meet the definitions established for the Hours at Work Survey or 
the unit is out of business and no longer exists . 




