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CONTENTS

This report summarizes the results of a two phase study
comparing CATI versus nonCATI telephone interviewing on
the Cattle Multiple Frame Survey in California. The
study shows 75 percent fewer errors on the CATI data, as
measured by the SRS Generalized Edit program. Mul-
tivarjiate tests on eight selected variables indicates an
overall difference in the level of the estimates between
the ¢two groups. Differences are significant for two
individual variables -~ total cattle deaths and response
rate. Differences below 18 percent are not found to be
atatistically significant due to the lack of power in
the tests. The observed effect of CATI on-line edits is
to increase the estimates for some variables, and
decrease them for others. This is in contrast to the
effect of the SRS operational edit procedures which
increase the level of all estimates. This study was
conducted in cooperation with the Program for Computer
Assisted Survey Methods at the University of California
~ Berkeley's Office of Computing Affairs.
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SUMMARY

This report summarizes the results of a two phase study
comparing CATI versus nonCATI telephone interviewing on
the Cattle Multiple Frame Survey in California, It
demonstrates that on-line edit checking available with
CATI can improve data quality by reducing response
errors in SRS surveys, and provides prelimipnary measures
of the magnitudes of these reductions.  <The Agency
should continue with research in this area, incorporat-
ing additional states and surveys to broaden the base of
the findings.

The second (and major) phase of the study shows 75 per-
cent fewer errors on the CATI data, as measured by the
SRS Generalized Edit progran. Time constraints gen-
erally mandate that the statistician resolve these
errors without recontacting the respondent. Thus we
conclude that the CATI data, which requires less inter-
vention by the statistician before summary, is of better
quality than the nonCATI data. Multivariate tests on
eight selected variables indicated an overall difference
in the level of the estimates between the two groups.
Differences are significant (higher for CATI) for two
individual variables -~ total cattle deaths and response
rate, Differences below 18 percent were not found to be
statistically significant due to lack of power in the
tests. The difference in response rate reflects a fewer
number of inaccessibles on the CATI side, rather than a
fewer number of refusals. The effect of CATI on-line
edits 1s to increase the estimates for some variables,
and decrease them for others., This is in contrast to
the effect of the SRS operational edit procedures which
appear to increase the level of all estimates that are
examined.

The first or pretest phase of this study found response
errors from one percent in reporting milk cows to 58
percent in reporting steers. Inferences from this prel-
iminary phase are limited in =cope, but support findings
from the other phase.

More research is needed as a followup to this study --
adding more states to increase the power of the statist-
ical tests and adding more surveys to broaden the base
of the (findings. Future work should also explore the
potential of CATI to reduce the time required for survey
management and data processing, and to develop prelim-
inary cost models for CATI data collection.

The Program for Computer Assisted Survey Methods at the
Oniversity of California - Berkeley Office of Computer
Affairs developed the CATI software and cooperated with
SRS in this research atudy.



INTRODUCTION

POTENTIAL BENEFITS

Computer assisted telephone interviewing (CATI) refers
to the use of computer systems for telephone interview-
ing and related forms of data collection, data entry,
editing and coding. A telephone enumerator sits in
front of a computer terminal with a cathode ray tube
display (television screen) and speaks with a respondent
through a telephone headset. The computer 4is programmed
to display each question in turn on the screen. After
reading the question to the respondent, the enumerator
records each answer by depressing the keys on the termi-
nal keyboard. The computer performs any desired edit
checks and, 1f needed, displays a question requesting
clarification. The computer stores the information,
selects the next appropriate question and displays it on
the screen, In addition to these basic functions,
advanced CATI systems can assist with survey management
from the initial assignment of the sample to enumerators
and the scheduling of callbacks, to preparing summary
reports of the status of the survey.

The Statistical Reporting Service (SRS) of the U.S.
Department of Agriculture signed a research agreement
with the Program for Computer Assisted Survey Methods
(CSM) of the University of California-Berkeley in 1981
to investigate jointly the feasibility of using CSM's
CATI software on surveys run by SRS. The initial tests
were set up in California on the Cattle Multiple Frame
Survey. This report summarizes the results from these
tests and provides an overview of potential advantages a
CATI system may have for data collection procedures in
SRS.

CATI surveys have a number of potential advantages over
traditional telephone data collection. The seven
believed to have the greatest benefit to SRS are out-
lined below:

% TImprovements in data quality through on-line
editing and the standardization of survey pro-
cedures

® Reduction in processing time

& Efficiencies in survey management

& Improvements in enumerator training

® Flexibility in questionnaire design and pretest-
ing capabilities



Inprovements in
Nate Nuality

Reduction in

Processing Time

Efficiencies in
Survey Manargement

*

fbilitv to providc 7 comrlete audit  trail of
date

* Potentizl sample size reductions throurh sequen-
tial estimation.

These are described belor to 7ive a broad overview of
the role that CATI micht play in SRS surveys. The
rerainder of the report narrows its attention to the
work that has been done in aquantifyin~ the first benefit
~- improvements in data qualitw.

CATT has the potential to reduce nonsarmplinz errors in
telephone data collection, thur i-nrovi»~ the aualitr of
the data collected. On-line edit »nd consistencv checls
can be rmade betueen data items on &z sinrle auestionnairs
and arainst previously reported control data. DNuestion-
naire skips and branches are conputerized on CATI, so
that they are alwavs executed correctlv for a given set
of answers. This capabilitv can elirinate the missina
itens produced vhen enurerators impranerly skip aques-
tions that should be ansvered or ask questions that
should be skipped. Thereforec the enumerators are able
to collect the appropriate inforrmation durins the inter-
viev, reducing the likelihood that the statistician rust
imputé 2 value or recontact a respondent. A CATI svsten
can also provide greater cconsistency in the way and
order in which questions are asked and can lecad to stan-
dardization of unstructured onrobine for addition=al
information. A specific exarnle of this nicht be a set
of questions to deternmine if 2 operation reported as a
family partner=ship actuallr =~ {s the SNS definition of
"jointlv operated." Overall, 7“nt- collection wenld be
“mre  Standardiced both within and between SES state
offices.

A CATT syster creates the potential to reduce the tine
required for survev managerment and data processing. The
latter is reduced primarilw by elinminating a separate
data entry step. In addition, *%the n~amount of post-
ircerview editin~ should he substantially reduced. This
will save time--both the statistiecian's and the
resnondent's--hyv  necessitrtins  fewer corrections to
inconsistent data and less imputation for nissin® items.
A further reduction in time can be realized by eliminat-
ing a portion of paper handl:nc before and durins the
data collection *throumh cutorrted samnle nangcemen
capabilities.

The :ost obvious improvement:s in survey nanarement
offered by CATI are autonated procedures to schedule
interviews and callbacks. In addition, nmnost systems
provide for instantaneous s<immary of the status of a
surveyr at any time, allowine the supervisor or statisti-
cian to keep ‘track of the prorress being made, and to



Improvements in
Enumerator Training

Flexibility

calculate interview times and refusal rates by enumera-
tor. In this way the supervisor can identify problem
areas quickly and correct them early in a survey. Sur-
vey progress can be monitored by strata or district to
redirect telephoning to low response areas. CATI sys-
tems also allow for improved capability to monitor and
evaluate enumerators.

With CATI, enumerator training sessions can spend less
time on 1ssues dealing with the mechanics of the ques-
tionnaire, and more time on understanding what is wanted
in each question, and on reviewing specific interviewing
techniques. This is because a CATI system takes over
much of the work usually required of enumerators, allow-
ing them to concentrate on interviewing. Preprogrammed
skip patterns and probing reduce potential pitfalls for
less experienced enumerators working on complicated
questionnaires,

Tradeoffs on training time are required Tfor inexperi-
enced CATI enumerators to learn the commands necessary
to control a computerized interview. SRS enumerators
have spent around eight hours on a terminal before
interviewing on a survey. It is too early to tell 1if
the training period will remain the same length or shor-
ten after the trainers become more experienced. So far,
SRS enumerators have adapted very quickly to CATI, and
there do not seem to be any obvious new requirements
(such as typing ability) necessary for CATI beyond those
required for traditional telephone interviewing.

A CATI system provides flexibility in questionnaire
design because questions are not dictated by paper size
and shape. Intricate skip and branching patterns are
possible because CATI makes them transparent to the
enumerator. Questionnaires can be developed that are
tailored to respondents' characteristics. Examples of
this range from simply inserting the respondent's name
in a question, to developing of a set of sophisticated
queries to categorize the type of farming operation.

Computerized questionnaires are more convenient to use
in pretesting new survey questionnaires because changes
can be made quickly to try out different wordings,
skips, etc. A final version of the questionnaire can be
constructed from the pretest version with minimal
effort. This capability simplifies methodological stu-
dies, making i1t easier to conduct split sample tests to
determine the effects of different questionnaire word-
ing, enumerators, etc.



Audit Trail

Sequential
Fstimation

Disadvantages

BACKGROUND

A sophisticated CATI sveter cazan provide a connlete, com-
puterized audit trail of &1l chanres made to data, fron
its initial entr by an enurerator until *the data 1is
transferred for centralirzed processing. This audit
trail would include all chan~~s made by an enurerator
during an interview, chian7es by a statistieian during a
review, and notes recorded 1in either situation. The
audit trail maintained durins the interview will assist
the statistician in resolvinm inconsistencies 1in data
tFat might remain after the interview., The audit trails
will provide the tools for analvsts to measure thc types
and amount of editing that is being done on guestion-
neires, and to locate partiruinr guestions that are aiv-~
in~ respondents znd enumerators trouble. The CATT sys-
tem provides this 2udit trail avtoretieally withous
requiring additional effort fror the state office per-
sonnel.

Finallwv, conputerized Iinterviewine systens provide
irc~nased opportunities for usine techniques such as
sequantial estimation to reduce sarple sizes. These are
statistical techniques which are wused at given times
during data collection to deternine if the responses
received up to that point will pive estimates with the
required precision. If not, the data collection contin-
ues, If the precision has bean reached, no additional
sample units are contacted. Vith CATI, the data are
2omputerized immediately, mzkin~ possible preliminary
est:mates of variability.

It is important to measure the actual gain from CATT
rather than mnerely discuns the potential benefits
beczuse of the additional costs and corpler-ities imposca
Hr rost CATI svstems. Startup 2osts can be simnificant.
These include hardware procurements, development or pro-
curement of basic CATI =oftware that is flexible enouzh
to fill the need of the survev orrznization, adaptatior
of quecstionnaires to computerized fornats, and the
training of staff to prorri: znd direct CATI surveys ond
to run new ADP equipment. Although a detailed discus-
sion of th2se issues is bevond the ccope of this paper,
recomnizinm their impact provides a better understanding
of the necd to investicate fuliv this new methodology.

SRS began empirical experimentation with CATI after ini-
tiating the research arreement with CSY., This agreenent
rrovides SPS with access to & sophisticated CATI =sysien
and the obpportunity to suppoert its continued develop-
ment.1/

1 / The agreenant actually gives SRS docureated source code for
CS3M CATT Conputer procrams.



PHASE ONE

The major SRS interest in CATI centers around its poten-
tial to improve data quality and to reduce the process-
ing time involved in data collection, This 1initial
research study concentrates on quantifying the improve-
ments in data quality resulting from the use of on-line
edit and consistency checks during interviewing.

SRS set up a test site in the California SSO in
Sacramento. This site consisted of four interview sta-
tions, each equipped with a CRT, 1200 baud high speed
modem, and two telephone lines (one for data transmis-
sion and the other for interviewing). The interviewing
phones were equipped with headsets. The data lines con-
nected the interviewing stations in Sacramento to the
DEC PDP 11/44 mini-computer on the Berkeley campus.

The Cattle Multiple Frame Survey was the first adapted
to CATI. It is an important survey to SRS and to Cali-
fornia agriculture, and has the potential for a full
exploration of on-line edits to check the consistency of
the inventory counts. SRS staff programmed the ques-
tionnaire using the CSM Q questionnaire development
language that is a part of the CSM CATI software.

Wording differences between the CATI instrument and the
original paper questionnaire were minimized in order to
eliminate the effect such changes might have on the data
analysis. During an interview, when data fails to pas-
a consistency check, an additional statement appears on
the screen. This statement informs the enumerator that
an edit check has falled, clearly states which one has
failed, and gives the value(s) of the data under suspi-
cion. The statement also gives the exact wording of =a
probe that can be used by the enumerator to try to
reconcile the inconsistency. The enumerators may use
this probe or their standard probing techniques to
ascertain if reporting errors vere made. Corrections of
misreported data are then made by the enumerator. If the
enumerator resolves the inconsistency without changing
the data, then the program directs the enumerator to
type in a short note explaining the resolution (eg.
"calf crop appears high because some cows were sold").

SRS and CSM jointly conducted the interviewing for the
first phase of the study during January 1982. The pri-
mary objectives of this phase were to pretest the CATI
instrument and to allow the interviewing and profes-
sional staffs an opportunity to acquire experience in



CATI interviewing. A secondary objeciive was to provide
preliminary indications of data differences resulting
from on-line editing. These objectives were satisfied.
The analysis showed indications of major differences in
several important variables. The following describes
the analysis in more detail.

A special research sample was selected from two 1list
strata -- one beef stratum and one dairy stratum. Four
enumerators with experience on this survey (but not with
CATI), conducted the interviews. They completed 132
interviews.

The computerized questionnaire produces two sets of
data. The first consists of the answers to questions as
they were originally recorded by the enumerators. The
second data set consists of the answers to the same
questions, but after the program runs through the edit
logic and the enumerator resoclves any inconsistencies.
Together, the two data sets provide a pair of answers
for each question: 1) the answer as first provided by
the respondent, and 2) the answer finally agreed to by
the respondent and enumerator as the best answer to the
question. A paired analysis was performed on these data
to measure the impact of the edit on estimates of the
number of head of cattle in each of several inventory
groups. Because of the small sample sizes involved, the
analysis treats the sample units as an unstratified sim-
ple random sample and makes no inference to the popula-
tion of cattle operations in California. The inference
level is the sample itself.

Differences between the data due simply to keystroke
error were eliminated when they were detected. If an
examination of the pair of answers indicated that the
difference was clearly produced by transposed numbers or
similar obvicus keystroke errors, the difference between
the pair was set to zero, and the zero difference was
included in the analysis. On several occasions 1t was
difficult to =assess whether the difference was due to
keystroke error, or if, in fact, the respondent had
decided to change the answer. In these few specific
cases, the paired answers were completely removed from
the analysis.

The difference between the final answer to a question



and the first answer to the same question is defined by:
diff=last-first. The distribution of these differences
is highly s8kewed, consisting mainly of zeros and a few
large values. This type of distribution, with a few
very large values, makes the confidence 1intervals
extremely large so that atatistical tests of the mean
differences are too weak to be usefuls Therefore,
analysis from Phase One consists only of descriptive
statistics of the differences found in the livestock
numbers.

The descriptive statistics (for each inventory category
and for the overall sample) are presented in table 1 and
include:

®# total animals (based on the edited data)

® sum of the differences discussed above

®  sum of the absolute value of those differences
® average difference per operation

® average absolute difference per operation.

Particular attention should be paid to the estimates of
total absolute difference in number of animals reported.
By not allowing the errors to cancel each other out from
operation to operation, we get a measure of the total
response error that is being corrected during the CATI
interview and not Just a measure of any bias that is
being eliminated. The variable "Percent Abs Change®" is
calculated to give a relative indication of this number.

Total Abs Diff
Percent Abs Change = x 100%
Total




Table 1--Results from paired comparisons in Phzse 1,
Cattle MF Qurvpy, January 1, 1983, C:iifornia
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The percent of absolute change ranges from 1 to 58 per-
cent. The changes are the 1largest in animals for
slaughter market {other heifers and steers) and the
smallest in milk cows and bulls. The changes in sign
from negative (beef cows) to positive (milk cows) within
the total differences for cows, and a similar change in
the heifer group (beef, milk and other) presént evidence
for possible question eorder bias. In each grouping, the
first question (beef cows or heifers) appears to be
over-reported initially, and subsequent gquestions of the
same type (milk cows) (milk and other heifers) under-
reported. Similar results for livestock inventory sur-
veys were found earlier by Steiner and Kleweno [8].

As an additional measurement of the value of the on-line
edit, both data sets were run through the SRS GE edit
programs and counts of the number of critical and non-
critical errors generated for each data set were
obtained. There was no manual edit by a statistician
before running the GE program. Table 2 presents the
total number of errors 1identified through these edit
runs and the number of corrections that the statistician
deemed necessary before summary.

Table 2 -- Summary of edit errors, Phase 1,

Catt

Number of error
messages on
responses.

Number of error
messages on
responses

Number of corre
before summa

le MF Survey, January 1, 1983, California

: Type of Error

: Total Critical Non-critical
initial :

: y7 16 31
final :

: 20 6 14
ctions :
ry : 7 6 1

11



Fifty-five percent of th~ non-critical errors from the
oricinal data set were corrected Cirins the on-line
edits. Of the 14 non-critical errors rermaining, only
cne recuired correction before summarizotion, and it was
accompanied bv a note from the enuneratnr which revealed

2 nisunderszuiine,  Six eritical errcr: remained after
the CATI edit checlts, all of which were corrected for
sumnary. "wo of those were caused by 2 respondent's

refusal to ansver specific questions. The other four
were accorranied by enumerator notes which indicate
definitional problems and gave adequate information to
make the corrections. Thus of the 47 errors and
discrepancies flarced by the edit pror~rers on the data
orir~inelly rerorted by the recspondents, onlr Tifteen
percent required intervention a®ter the close of the
intervier.

"o major conclusions can be drawn fron thic phase of the
study because the irlerences are Jlimited. However
several patterns emerzed that should be discussed.

First, respondents in the study 4id revise a siz-
able number of their answers in response to the
p»obin~ o7 an enunerator after an edit check

reveal={ inconsistencies 1in that data. If one
excludes milk cows f(half of the total animals
reportel’, then the percent absoiute chanre over
the rerniining inventory categories = about fifteen
percent., The question remains -- how many of these
chanres would have been caurht by a "sharp"

enumerator without the aid of CATT? Undoubtedlvy
some woulld have heen, On2 should recna’l, hovever,
that reoss of the cheziis recuire sco ¢ tvpe of arith-
metic c&l-ulation, and then need t» be comnared to
preset limits which nunt be menorizecd or looked up.
Frort thi: it is easy to conclude that the vast
majoritv would slip bv during a trad:itional inter-
view, even with very sharp enumerators.

A second issue -- is there anv particular advantare
to corractine these data inconsistencies during an
interview since the G5 edit will probzbly find then
later? First, Phase 7 analysis indicates that the
effect »nf the two procedures mav nct be the sane.
Second, +the assunption 1is sinply mnade that the
respondent 1o in 2 better position to resolve the
inconsisteqcy in most instances than is the statis-
tician reviewings the GU edit resultsz. Because time
constraints in SRS surveys generally prohibit the
statistician frorm recortacting the respondent, we
conclude trkat there 1is a definite advantace to
resolvinr trese during the initial intorview. In
rnanv cas~3 the data are in fact correcct, and should
not be edited. CATI allows enurerators to type in
notes tc the statistician explainin~ “he situation

12



PHASE TWO

in those cases. In all cases, the respondent does
not have to be contacted again and the statistician
can spend much less time reviewing edit printouts
and second guessing what the respondent really
meant to report.

In conclusion, CATI appears to have assisted the
enumerators in this study in finding and correcting
reporting errors during the interviews, thus providing
data of better quality with less intervention from the
atatistician.

The primary purpose of the second phase was a controlled
test of CATI verses nonCATI telephone interviewing by
comparing the estimates generated from two half samples
during an operational survey period. The operational
sample in nine selected strata for the Cattle Multiple
Frame Survey in California was split randomly into two
subsamples. After eliminating sample units without
telephone numbers, the effective sample size was 614 on
the CATI sample and 609 for non-CATI.

Team assignments split the group of enumerators subjec-
tively into two teams of nearly equal experience and
ability. All enumerators had worked before on this sur-
vey, and two enumerators on the CATI team and one
enumerator on the nonCATI team had previous CATI experi-
ence, Interviewing was conducted during the last week
of December, 1982 and the first week of January, 1983.
The cattle questionnaire received only minor modifica-
tions between phases, such as those to correct a few
program bugs or to make the introduction flow more
smoothly.

Table 3 displays counts of critical and non-critical
errors from the SRS generalized edit programs that are
generated for the CATI and nonCATI samples. Overall,
there were 76 percent fewer corrections needed before
summary on the CATI sample than on the nonCATI sample.
Since time constraints generally mandate that the sta-
tistician make these changes without recontacting the
respondent, we conclude that the CATI data is of higher
quality than the nonCATI data.

13



Table 3 -~ Summary of edit errors, Phase 2,
Cattle MF Survey, January 1, 1982, Califorr

: Type of Error
Total Critical " n-critical

Total Error Messages :

Non-CATI : 24s 53 192

CATI : 199 12 187

% Rel Difference 1/ : 19% 77% 2%
Errors Corrected for :
Summary :

Non-CATI : 84 53 31

CATI : 20 12 8

% Rel Difference 1/ : 76% 77% T4%
1/ % Rel Difference = ( (NonCATI - CATI) / NonCATI) x 100%

The table shows that the CATI sample has 77 percent
relatively fewer critical errors than the non-CATI sam-
ple. Seven of the twelve critical errors from the CATI
sample result from a consistency check inadvertently
left out of the programming of the cn-line CATI checks.
This check has since been added. The remaining five
indicate that the amount of feed fed to cattle-on-feed,
although verified with the respondent, is too low to be
classified as "on-feed" by SRS.

There is only a three percent difference in non-critiecal
errors between the two data sets. However, because all
inconsistencies were verified by the respondents during
the interview for the CATI sample, there were 74 percent
relatively fewer changes made to the CATI data than to
the non~CATI data as a result of these error flags.

The purpose of the following analysis is to investigate

14



possible biases resulting from the response errors dis-
cussed above. It compares the levels of the estimates
between the half-samples at two different stages of the
processing. One comparison is of the data exactly as
they come from the completed interview, before any
operational SRS hand or batch editing. A Bsecond com-
parison is of the data after they have procéeded through
the full operational editing procedures and are ready
for summary. Differences that are detected between the
CATI and nonCATI estimates can indicate the presence of
a bias due to these response errors. BHowever, they can
also reflect differences due to a general change in the
mode of data collection (even though reasonable precau-
tions were taken to minimize these other effects). A
failure to detect differences can indicate that the
response errors tend to cancel each other out, or simply
that the tests are not powerful enough to accurately
measure the bias.

Seven representative inventory variables and the
response rate were chosen for comparison. Stratum
totals for each variable were expanded by the eappropri-
ate stratum expansion factors to produce overall totals,
and are presented in table 4. 1 / Note that these are
not estimates of state totals for California, but
represent only the nine selected strata. The expanded
response rate was computed by dividing the expanded
number of responses by the population total.

Table I also presents the results from multivariate and
univariate tests. All test statistics are computed
using replicate totals instead of individual data to
avoid the complications of a stratified sample design in
test procedures that assume a simple random sample. [4]
There are ten replicates across strata in each half-
sample of data.

Results from two multivariate tests 2 / ~- Hotelling-
Lawley Trace and Wilks' Criterion -- provided identical
results and are presented in the table as a single
statistic. These tests show significant differences
for a=.10 for both edited and unedited data.

1/ These data were adjusted to handle a large outlier in one

of the smaller

stratum by setting its expansion factor to “one"

and recalculating the original expansion factor in that stratum.
This treats the outlier as if it were in a stratum of preselec!ed
units and allows it to represent only itself in summary. Earlier
presentations of these data were not adjusted for this outlier,
and the adjustment did not affect the outcome of any of the tests
and made only modest changes in the levels of the estimates.

2 / Computations used SAS GLM multivariate procedures.

15



Table 4 -- Direct expansion estimators, multivariate and univariate tests
Phase 2, Cattle MF Survey, January 1, 1983, California

- e G e S R En EL e = S e me e m SR e e - R e G e v B S e b e em e 4 e B e Tm  4n 4m e e s T M Sm e e e e e e e e e o e A me G A= o=
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: DIFF IS
VARIABLE : CATI NON-CATI £ DIFF 1/ SIGNIFICANT 2/
: ( PROB)F )

Multivariate tests

Unedited : - - . - yes (.06)

Edited : - - - yes (.05)
Response Rate : B0 .1 65.4 22.5% yes (.00)
Total Cattle :

Unedited : 2,570,089 2,457,652 4.6% no (.36)

Edited : 2,595,691 2,541,160 2.1% no (.63)

£ Ed4Diff 3/ : 1.0% 3.3% - -
Total Beef Cows :

Unedited : 514,833 581,498 -11.5% no (.26)

Edited : 518,025 581,907 -11.0% no (.28)

% Ed4dDiff 3/ : 0.6% 0.1% - -
Total Milk Cows :

Unedited : 773,803 708,353 9.2% no (.11)

Edited : 782,698 731,942 6.9% no (.19)

£ EA4DAff 3/ : 1.2% 3.2% - -
Total Other Heifers :

Unedited : 70,806 59,455 19.1% no (.61)

Edited : 70,860 61,680 14.9% no (.68)

¢ EdDiff 3/ : 0.1% 3.6% - -
Total Steers :

Unedited : 136,771 149,360 -B.hg% no (.67)

Edited : 137,531 164,337 -16.3% no (.41)

§$ EdDiff 3/ : 0.6% 9.1% - -
Total Calves Born :

Unedited : 1,038,447 1,020,273 1.8% no (.65)

Edited s 1,113,247 1,122,601 ~0.8% no (.92)

§ EdDiff 3/ : 6.7% 9.1% - -
Total Cattle Deaths :

Unedited : 39,235 32,885 19.3% yes (.04)

Edited : 40,283 33,918 18.8% yes (.03)

§ EdDiff 3/ : 2.6% 3.0% - -

= S S A T . O - Y e - D S G - G D G T G e W S S5 G Y T D S e W e S S T G e e e

1/ g Diff = ( (CATI - NONCATI)/NONCATI ) x 100%
2/ multivariate and univariate tests for a=.10 significance level

3/ § EdDiff = ( (Edited - Unedited)/Edited ) x 100%
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When variables are examined individually, the response
rate in the two groups is found to be significantly dif-
ferent. For both the unedited and edited data, one
inventory varjiable - total cattle deaths - is found to
be significantly different for a=.10. Other inventory
variables showed fairly 1large differences for both
edited and unedited data, but these differemnces are not
detectable at the given significance level due to lack
of power in the tests. Before more powerful univariate
comparisons can be made for many of the cattle vari-
ables, the tests must include several states, and thus
must wait until additional states have CATI capabili-
ties.

The significant difference in response rate is caused by
the number of 4inaccessibles rather than the number of
refusals (which expanded to about eight percent of the
population 1in each group). An examination of the pro-
cedures used to distribute and manage the sample pro-
vides the most likely explanation for this difference.
Sample management for both groups were handled by hand
but the procedures were considerably different.

On the nonCATI sample, enumerators were given a
stack of questionnaires at the beginning of the
survey and were responsible for completing as many
interviews from that stack as possible before the
end of the survey period. Exceptions occurred --
if the enumerator was not avallable for a callback
appointment; if the enumerator was not working a
full shift through the survey; or in other situa-
tions where either the enumerator or supervisor
felt that 41t would be useful to redistribute part
of the assignments -~ but, the general pattern was
one of minimal shuffling of assignments.

On the CATI side, two circumstances mandated a dif-
ferent approach to sample distribution and manage-
ment. First, because equipment avallability 1lim-
ited the test to only four interview stations, each
of these stations had to be used optimally at all
times. The five enumerators working on CATI on a
given shift would rotate their breaks so that
interviewing was going on at each station continu-
ocusly. Second, because the enumerators were gen-
erally 1inexperienced with CATI, a supervisor was
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constantly in attendance to assist immediately with
any difficulty that might arise during an inter-
view. The supervisor used much of this ¢time to
sort through "no answers", "busys", and "call-
backs™, and to redistribute them to enumerators in
a more optimal fashion. The general pattern that
emerged was that enumerators were assigned a small
number of calls to make at any one time, but these
assignments were updated (and added too) frequently
during each shift.

The end result is a significantly higher response rate
on the CATI sample. Although the monitoring procedures
required a considerable amount of staff time the same
positive results may be possible soon without the per-
sonnel costs, A computerized sample manager and
scheduler is being developed for the CATI system that
will perform these functions. It 13 expected to be
operational by the end of this year.

Some general patterns are observable 1in the data
presented in table U4 which may shed light on the rela-
tionships between estimates from the CATI and nonCATI
samples, and the effects that SRS operational edit pro-
cedures have on these estimates.

There are relatively large differences between CATI
and nonCATI for individual variables but the direc-
tion of these changes differ and they tend to can-
cel each other out when combined. For example, two
variables -- total cattle, total calves born -- are
both sums of other variables actually reported by
respondents. The absolute relative difference
between CATI and nonCATI for these two variables
(including edited and unedited estimates) is 4.2%.
In contrast, the difference for individually
reported variables (beef cows, milk cows, other
heifers, steers, cattle deaths) is 10.3%.

The effect of CATI on-line editing 1is not always
consistent with the effects of SRS batch editing.
Without exception, the SRS operational editing pro-
cedures have the effect of increasing the levels of
the estimates. These increases ranged from 0.1% to
9.1%. The effect of having CATI on-line editing
verses nonCATI with no on-line editing increases
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the estimates of sone variables and decreases the
estimates of "others. The direction of these
chanres are consistent with those measured in Phase
1 between CATI and the original responses before
the on-line edit checks. 0Of the five variables
included in both analvses, only the direction of
the changse for steers wzs different,

The effect of editing was consistently greater on
the nonCATI sample than on the CATI sample. The
median increases were 3.3% and 1.0% respectively.

Finally, averare interview times were computed for the
CATI ond nonCAT” samples, and the results presented in
table 5 show little difference. However, there were
problens in getting comparable data for this variable.
The CATI progranrn can measure interview time very pre-
cisely. It began timing the interview when an appropri-
ate respondent camne to the phone and ended when the
phone was hung up. On the nonCATI side, the beginning
and endins of the interview can not be defined as pre-
cisely, but is thought to be measured from the time the
phone began to ring until the phone 1s hung up. If this
is the case, it would tend to overstate the length of
the nontATI interviews in relation to the CATI inter-
views. Because time may have been measured differently
no statistical comparisons are presented along with the
estimates.

Table § -- Expanded estimates of averacse interview time,
in minutes, Cattle M7 Survey, Jan. 1, 1983, California

e R e

VARIARLE : CATI NON-CATI

All Responses : 8.2 8.2

Responses reporting : 8.5 £.4
cattle :

. —— . o ] T - S e T e W S Y A M G > G e e e -

19



CONCLUSIONS

CATI has the potential to benefit SRS data collection in
a number of dimportant ways. This study measures the
effect that on-line editing has on data quality and
indicates that it can reduce errors in SRS surveys. The
study provides preliminary measures of the magnitude ,
including a 75% reduction 4in the number of response
errors as measured by the statisticians' changes before
summary. Testing to detect specific biases due to these
response errors is inconclusive at this time. Differ-~
ences as high as 15 percent were common, but the tests
were only powerful enough to detect those approaching 20
percent. Further testing on this and other surveys in
multiple states is needed.

The comparison of CATI versus nonCATI data via the GE
edit runs shows that critical errors were substantially
fewer in number for CATI. Non-critical errors flags
occurred in equal number for both groups, but the sta-
tistician made substantially fewer changes on the CATI
data because the respondent had already verified those
inconsistencies. All together there were 75 percent
fewer corrections made to the CATI data after the GE
edit than to the nonCATI data.

The direction of change -- whether the effect of editing
is an 1increase or decrease in the estimate -- 4is dif-
ferent for individual varisbles and the level differ-
ences tend to cancel each cther out when combined. How-
ever, the direction of change is consistent between the
two phases of the study for variables measured in both.
This indicates that the effects of on-line editing may
be different from those of SRS operational edit pro-
cedures which invariably increased the level of an esti-
mate. Again, further testing is needed.

The reduction in the number of corrections from the GE
is significant because it demonstrates the potential to
save staff time in data collection in addition to
improving data quality. The reduction in time for data
processing and survey management is8 a major area of
potential benefit for SRS that was not addressed exten-
sively in this study but needs to be evaluated in the
future. The Agency should proceed with plans to develop
an automatic scheduler for the CATI system. This
scheduler should greatly reduce staff time in managing a
CATI survey. Further, the response rates in Phase 2
indicate that the automatic scheduler can help improve
response rates in telephone surveys.
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