RESPONSE ANALYSIS SURVEYS FOR ASSESSING RESPONSE ERRORS
IN ESTABLISHMENT SURVEYS

Karen L. Goldenberg, Shail Butani, and Polly A. Phipps. Bureau of Labor Statistics
Karen L. Goldenberg, Bureau of Labor Statistics, 2 Massachusetts Ave. N.E., Room 4985, Washington, DC 20212

KEY WORDS: Response eor, Response Analysis tionnaire functions as the researcher's meaasiifct-

Surveys, establishment surveys ing the data.
The cognitive information processing model (Tou-
1.0 Introduction rangeau, 1984) is a useful wayiew a surveyespon-

Research on survey data quahtydresponse errors dent's role in an interview. Thiaterviewer asks a
has generally been based asata from surveys of quesion, and therespondent must first understand
households and individuals. Response errordiffier-  what thatquestion means (comprehension). The re-
ence between gespondent's answer togaesion and  sponant thensearchesis or hetmemory for informa-
the true answer (Sudmaand Bradburn,1974), has tion with which to answer the question (retrieval), de-
becomethe subject of an extensivéiterature (e.g., cides what information to rela@nd how to relate it
Bradburn, 1983; Groves, 1983udman and Bradburn, (judgment),and transmits theesponse to thénter-
1974), but relatively little workasaddressed therob-  viewer (communication).The wording of thequegion
lem in establishmensurveys. BEwmblishmentsurveys shapes the respondent's comprehenaimhinfluences
havehumanrespondentsand thus arsubject to many the retrieval process (e.g., Schwarz and Hippler, 1991).
of the sametypes of responserrors assurveys of The responsprocesss similar in an establishment
households or individuals but they differ from survey conducted with amail questionnaire.Fre-
household surveys itwo important respects: thigpe  quently, the respondent musgtek answers to questions
of data collected, and the respondent's role in providinfrom records or somexternalsource (generically, an
thosedata. Both type ofdata andespondent's role are informationsystem). Instead of an interviewer demon-
components of the survey task. strating the task to the respondent, the questionnaire

In this paper, wériefly examine thesurveytask in  must conveythe task on itsown. In this sense, the
householdand establishment surveyandlook at cog- respondent mediatd®tweerthe questionnairand the
nitive approaches tsurveydesignand erroreduction, informationsystem(Edwardsand Cantor,1991).Like
especially Response Analysis #eys (RAS). We the interviewed household respondetite estallish-
present a framework farganizing establishment sur- ment respondent must understand the question and
vey response errors according their sources and decide what information is required to answecdm-
component element@nd illustratethese errors with prehension). The respondent mtign search his or

examples identified in the RAS studies. her memory to determine whether oot the informa-
tion is available inthe informationsystem,and if so,
2.0 The Task in Household and Establishment where. If the data are available, the respondent must
Surveys access thoselata (retrieval), possibly by communi-

Householdand establishmensurveys differ in the cating the data requirement to a thipdrty. The
type of data requestednd the nature of theespon- respondent must decide what information to report
dent's role in providing thosdata. In ahousehold (judgment)andcompilethat information. Finally, the
survey, the task is"to obtain information from a respondent must present the information in the format
sample of respondents abdbeir (or som@ne else's) requested on the datallection form or questionnaire
behavior and/or attitudes The respondent's role is to (communication).
provide that information; the intefewer's, to obtain
the information in the manner paibed by the 3.0 Cognitive Approaches to Survey Design and
researcher" (Bradburn, 1983:291, emphasis added). Error Reduction
While the responderdand the iterviewercanboth be In the past fewears, increasing numbers of survey
sources of responserrors, Bradburn considetbeir  designers have incorporated a cognitive approach into
contribution to overall swey response error mudbess  the design oreview of questionnaires. Theognitive
important than contributions of the task. design approach allowthe researcher to understand a

In establishment surveys, the task is to obtain inforquestionnaire from theerspective othe respondent,
mation from a sample of responding establishmentand thereby to identifyand correct potential response
aboutsome aspect of the organizatiorSince estab- errors that resultfrom discrepanciesbetween the
lishment surveys frequently useself-administered researcher's concept thfe surveytask and theespon-
guestionnairesrather than interviewer-administered dent's understanding of it (Freedman, 198®wer
guestionnaires, the respondent's role idottate the and Nargundkar, 1991). @oitive techniques relevant
source ofthe information and tprovideit. Theques- to designingestatishmentsurveys conducted hyail
include focus groups, think-aloud interviews with in-
depth probing, and detailed retrospective interviews.
These techniques arpowerful tools for revealing
1 For purposes of this discussion, we refer kmasehold survewhen  possible responserrors, butthey have limitations.
the unit of analysis is an individual or a household.




They typically involve only asmall number of

resulted from the wordingnd layout of instructions,

participants, ardrequently conducted in a laboratory and used these findings tmodify the quesionnaire

setting, and areextremely labor-intesive and time-
consuming to implement.
application of these techniques tdaager population
must be made with caution.

A Response Analysis Survey (RAS) @nother
technique for evaluating questionnaires frtime per-
spective ofthe respondent, an approatttat conple-
ments the other procedures. leissentially a respon-

layout for the 1990survey. The RAS following the

Inferences made from thed990survey was conducted in fostates, with a total

of 221 completed interviews. It testélde improve-
ments made as a result of the 1$8%8S andaddressed
the isuesthat were a problem in1989, as well as
additional aspects alata availabity and respondent
comprénension.

Current Employment Statistics Non-Wage Cash

dent debriefingabout a survey, a retrospective analysisSupplement. The Current Employment Statistics (CES)

conducted after a responddrds completedthe main
survey,and on a largescalethan that pasible for pre-
testing with cognitive methods.
guestionnaireand generates quantitative datbout
how respondents answered questions, ath@urecords
(i.e., the informatiorsystem) available foanswering
those questiongndaboutthe real burdemimposed by

a survey. A RAS may badministered to a stratified

subsample of respondentsttee initial survey, so the
results can be generalized to the larganvey sample
or to a sample selected foparticular characteristic or
problem. It isespecially useful inthe context of a
recurring survey, wherefindings can beused to

improve the next datecollection cycle, or to evaluate

changes made in an earlier version (DeMaio, 1983).
4.0 BLS RAS Studies

The Bureau of.abor Statistics (BLS) usdéhe RAS
as a tool to assess response errors in reclaridgne-
time establishmensurveys. This paperreviews the
results offive different RAS studiesthe 1989 and

Survey is arongoingBLS datacollection prgram that
produces monthly reports ¢ébs and payrolls. The

It uses a structuredNon-Wage Cash Supplement(NWCS) was an

addendum to the CES in 198%at obtained datdérom
employers on paymentsther than wages made to
employees. We aske@spondents to indicate whether
their establishment made certdiypes of non-wage
cash payments (e.g., bonusesm)d to reportoth the
dollar amounts of those paymerasd thetotal 1988
payrolls. We testedwo quesionnaire designghat
obtained basicallythe same information but with
different layouts.

The NWCS RASsample was designed tocus on
potential problem areas for futuservey improvenent.
A total of 350 respondents answered questithred
evaluated overall data qualitymemory errors or
misunderstanding, and thepifications of thedifferent
form layouts.

Employee Turnover and Job Openings PilotvBwyr
BLS developedthe ETJOsurvey in response to a
Congressional mandate to the Departmeritadfor to

1990 Occpational Employment Statistics Wage-Pilot develop a methodology fameasuring national labor

Surveys (OESWP), theEmployee Turnover and Job
Openings (ETJO) Pilot Survey, the Current

shortages. Théocus ofthe survey was to studghe fea-
sibility of measuring the number ¢bb sepaations,

Employment Statistics Non-Wage Cash Supplementew hires, wages of newhires, andjob openngs by
(NWCS) Surveyand thel991 Hours at Work Survey major occupational group within an industBevelop-
(HWS). All of the RAS studies were conducted as mentalwork onthis surveymadeheavy use of seral
telephone interviews with a sample of respondents whoognitive techniques, includinépcus group analysis

hadpreviously completed eegularsurvey. Most RAS

and pretesting with retrospective think-aloud pcots.

participants were mail respondents to the regular The spring, 1991RAS resulted in 420 completed
surveys, but some were originally interviewed by phonenterviews. Questions emphasized the respondents'
as part of the nonsponse follow-up procedure. We adheence to instructiongnd definitions, sources of

briefly describe each of these geys.

1989 and 1990 Occupational Employment Statistics

data used to complete the form, and response burden.
Hours at Work Survey. HWS is an ongoing national

Survey Wage Pilots. The OccupationaEmployment
Statistics (OES)Survey is anongoing BLS survey

which collectsdata onemployment in specific occupa-

tions by industry. The 1989 OBSage Pilot investi-
gated thefeasibility of collecting wagenformation in
addition toemployment data. TheOESWP question-

surveythatobtains measures of productivitiata. The
surveyasks responding establishments ttoe number
of hours its production or nonsupervisogyployees
were paid theprevious yearand the number dfiours
those people were actually at wofike., hours paid
minus paidleave). While intended asrmail survey,

naire asked establishments to report the total numbeBLS collects asubstantial proportion of the data as

of workers in detailed occupational categoremsd in-
structed them to distribute allorkers in an occuian

nonresponse follow-up telephone interviews.
The purpose ofthe HWS RAS was toevaluate a

into seven wageanges. The questionnaire containedrecurring survey and to identify areas for impnoest.

definitions of thetypes of workerandwagesthat were
to be included.

The 1989RAS looked at records availability and

respondent comprehension of conceptd instrutions
for the OESWP. With a sample about 150, we
uncovered a number of errors time way wages were
reported. We determinethat some of theseerrors

This RAS resulted in 458 completed interviews, and
examined data availability, respondent understanding
of and conformity to survey procedureand overall
response burden. In addition, it spezafly addressed
the question of dierences betweemail andtelephone
respondentsand the dataprovided by each group.
Results ofthis RAS will be used, in cqanction with



other cognitive methods, to redesitie questionnaire provides a convenienbrganizing structure, waote

and survey procedures. that theresponse errorare not independent of each

5.0 Response Errors in Establishment Surveys other. For example, an errdinat originates in the
Response errors in establishmeatveys conducted task, such as a questithmat doesnot produce accurate

by mail can beassociated with different aspects of therecall, is also a memory error when its sourcadwed

task, the respondent's role performance, or the inas originating in the respondent.

formation system. They masult from theway the

datacollectioninstrument measures the correelue, Table 1. Sources and Components of Establishment

from the respondent reporting incorrect information, Survey Response Error

from a mismatchbetweendata in an establishment's

recordsand the tasklefinition (Federal Committee on | Source of | Conponents

Statistical Methodology, 1988), or from other sources.| Error

In an establishmergurvey,the unit ofanalysis is Task « Overallpresentation
the establishment, but the respondent is a person with a « Data collection instrument
specific role in that establishment's organization. - Question/instructions
Therefore, "respondenthamcteristics” include both wording
attributes of theestatishment, such as siznd indus- - Question/instruction kout
try, and characteries of the respondingndividual, and formattirg

such as position in the organizatiamd familiarity
with the information systeri. Characteristics of the
establishment help to shape the informatsystem.
Larger firms have more complex organizational |nformation
structures, more complex information needs, anfdsystem
therefore more complex datsystemsthan smaller "Regondent Memory
firms. Size of firmmay also affecthe number of Use (or non-use) of information
peoplewith knowledge ofand access talata required system
for the questionnaire. Industry also plays a role. There
is some evidencehat manufacturing firmstecord- g g Response Errors Identified in RAS Studies
keeping systemsare better ablethan those of other In this section, we usthe structure from Table 1 to
firms to differentiate production workers from other guide a discussion of establishmentrvey response
workers (Goldenberg, 1993; Scott, 1983). errors and theivarious components. We review the
Characteristics of the informatiosystem may |ierature on eackype of eror, and therpresent find-

affect the respondent'ability to providethe correct g from RAS studies that add to our understanding of
data. Information must be preseartd available in a  {nat error.

format compatible witlthe questionaire. If it is not
there, or will requireextensive work to compile, it g1  Errors associated with the task
influences the respondent's perception of shevey Task components include aspectstisé datacol-
task. Theexpectedand actual amount of timequired |action instrument, such as lengénd wording of
to completethe datecolledion form0 that is,both the questions, question ordeand layout and placement.
perceivedand the real sponse burdeéncontribute 0 5 3 self-administered establishmentvey queton-
overall response ratesd thequality of the data pro-  pajre, which may look like a series matrix of labeled
vided in the survey. W . spaces, "questions” includee placemenandwording
Finally, the "respondent” in an establishmentqs jngiryctions anddefinitions as well aghe actual
survey may bemore than one person, although re- qegtions, since thegre part of the informationon-
searchers rarely obtaithat information. Response yeyed tothe respondent. Thepic of the survey may
errors may result if each participant hadifferent o34 to response errors, if respondents consigtab-
knowledge ofthe subjectmatter or differential @BSS  |ishment-related information sensitive confidential.
to the informatiorsystem. If questionnaire completion pegponse burden is also an isbaeausehe task may
requires multiple respondents, tieraction of the  jnyolve a substantiamount of effortandbecause it is
group of respondentsiay affectthe values reported imnosed on top of other responsibilitiesMode of
(Federal Committee on Statistical Methodology, 1988 qministration is peumed to be constant in raail

Fecso and Pafford, 1988). survey,but many establishmeisurveys use telephone
Table 1 summarizes these errorstiasy apply ©0  ojiow-ups to mail nonrespondents. Themmay be
estaishment surveys conducted bynail, andlists  ysde effectghat result, ortotally separate sources of

some oftheir components. We group response erorgror, if the follow-up uses differentata collection
into those originating in theurveytask, in the ifor- procedures.

mationsystemand in therespondent. While thable

Confidentiality and sensitivig
Mode of administration
Regonse burden

Data content and structure
Access and data retrieval

6.1.1 Overall Presentation of the Task

2 Other demographic characteristics of the responding individual (e.g., The general appearance of a self-administered
age, education, gender) may be associated with various sources of errerstab|ishmen$urvey may affect aerson‘s initial reac-
either independently or through role characteristics such asjgn tg it. and therefore the willingness to respond. If a

organizational position. However, it appears that the demographi e in ther ;
variables have not been studied in an establishment survey context. ‘berson agrees to participate In vey, his or her



first look atthe taskmay affectdata quality by influ- illustrate respondent difficulties with unclear refiece
encing the amount oéffort the person iswilling to  periods and multiple reference periods.

invest. Dillman (1978)notes that a "professional” Underlying the whole issue of question and
appearance to a questionnaire enhances the importariostruction wording is the problem of language.
of the survey tothe respondent. Hand others stress Concepts, queéi®ns, and instructions must be
that thequestionnaire shoulbok as easy to complete described in words, whiclban have morghan one
as possible, with attention to languaged structure, meaning, and can be interpreteddifferent ways by
form design, color,type face, and avoidance of different respondents (Dipp@and Herrmann,1991;
crowding text (Dillman, 1978Pippo and Herrmann, Groves, 1989). Questions musinveyboth concepts
1991; Sudmamnd Bradburn1982). Cognitive inves- and aframe of reference (Kaltoand Schuman,1982).
tigations of two Canadiansurveys, the Survey of Establishment surveys often require the use of
Employment, Payrollsand Hours (SEPH)and the technical language, but respondentay not under-
Census of the Construction Industrghowed that standkey terms (e.g., Cox eal., 1989). Instrutons
respondents initially foundhe questionnaires formi- mustconvey torespondents the actiotiseyare to take
dable and eyected to invest considerable time andin providing answers to questions. Shortcomings in
effort in conpleting them. Afterwards, the respon- any of these areamay result in misunderstandings or
dents reportedhat theform took lesstime thanthey  misinterpretations and lead to response errors.

expected. Repeat respondentstenSEPHhad avery Insights from RAS Studies.All of the BLS RAS
different,andmore favorable, reaction the question- studies looked adlata quality, which welefine opera-
naire (Gower and Nargundkar, 1991). tionally as respondent compliance with concepts and

None ofthe BLS RAS studies directly addressed definitions. Overall, the studies hafmind data qual-
overall presentation of the taskHowever, we have ity to behigh. However,each studyhas at least a few
evidence fromthe ETJOsurveythat initial perception examples of response errdrecause respdents mis-
may have areffect onresponse. During the pretests, understood or did not comply with instructions.
several respondents indicated that their first impression We identified fourtypes of problems ithe RAS
of the formwasthat it looked time-consuing. The studiesthatderive from questiomand instructiorword-
survey package also affected perception. It consisted ofg: understandingonceptsand terminology, adher-

a solicitation letter, an information sheet,baoklet ence to definitions, use of correct reference periods,
with a detailed listing of occupationfer a specific andincomplete instructions. These categores not
industry, and a questionnaire. Durirfgllow-up tele- totally independent of each other. For example, a
phone calls, the interviewersceived many comments respondentwhoseunderstanding of @&oncept differs
indicating that thevolume ofinformation in thepac- from that of thequestionnaire designenay not report
kage made theurveytask appear faworsethan it  according to the specified definition.

really wag] especially forsmall firms with little job One of the more interesting examples of misunder-
turnover, where the owner or manageuld accurately standing a termcomes from NWCS. Some
completethe questionnaire in &w minutes (BLS, respondents thoughthat "cash payments" meant

1991; Phipps et al., 1993). payments in currencyather thanchecks. Another
example, from HWS, is of respondents wtreated
6.1.2 Data Collection Instrument paid leave aghe amount aemployee wagntitled to
The questionnaire or datollection form defines use rather that the amount actually taken.
the task, through the content of the questiang the The OESWP and HWS RAS studies bothoffer

structureand layout ofthe form. The wording of the examples of nonadherence to definitions. Some respon-
guestionsand instructions toespondentgheir presen- dents erroneously omitted overtime fromage pay-
tation on the pageand theirsequencean allcontrib-  ments or reportedvork hours. A number of HWS
ute to response errors. We measure response erraespondents also incorrectly included managers and
assaeiated with the instrument by looking at the extentexecutives indatathey werereporting for production
to which respondent®llow directionsand report data workers. While these errommay result from inade-

according to our definitions. guate records, we have some evidencenafunder-
Question and Instruction Wording. It is the respon-standing mstructions on the subject.
sibility of a surveydesigner to ensuthateach concept Question and Instruction Layout and Format.

in the questionnaire or datallection irstrument has a There is a large angrowing body of evidence, most
clear and unambiguous definition. If thesurvey obtained from cognitive studies, suggestigt the
designers start with amhigusly-defined concepts, format of a self-administered questionnaire efflect
respondents mayeport different datahan what the the data reported on the form (e.@owerand Dibbs,
researchers intended (Freedman, 1988). 1989; Gower and Nargundkar1991; Dillman et al.,
Commonly-used procedures for specifying clear1993)3 Apart from the general appearance of the

definitions to the respondent include providing a list ofform, the location of instructions relative guiestions
coveredcriteria or categoriegnd specifying atime or  may contribute taheir being noticed, read, or ignored;
reference perioddowever,these proceduresan them- respondents tend not to refer to separate instructions
selvesintroduce response errors if inclusion criteria or
reference periodare ambiguous. Goss &tl. (1989)

A recent paper by Sanché¥992) demonstrates that tHayout of
interviewer-administered questionnaires can also affect data quality.



unless they need them (Gowvaerd Dibbs, 1989 Gower
and Nargundkar1991).
U.S. Census of Construction
section headingdor instructions, which resulted in
errors when detailsvere not part of thequestion
heading (DeMaio and Jenkins, 1991).

internal transfersfor which therewas noreminder in

Pretest respondents to thethe column heading (BLS, 1991).
Industries relied on

The OESWP surveys gave us an opportunity to
modify questionnaire format@ndevaluate theffect of
those changethroughRAS studies. Irthe 1989ques-
tionnaire,only 56 percent of respondents correctly ex-

Another aspect of question placement is contextcluded premium payments such as overtifnem
The position of a question in a questionnaire relative toeported wagedata. Instructiongor what to include

other questions can influence thesponses to ques-
tions, andtherefore introduce response errdyscause
of the cognitive activity aroused kyrior questions. In

and exclude appeared in paragraph form and were rela-
tively easy to overlook. Wehanged the instructions in
the 1990quegionnaire to lists of what to include and

an interview, prior questions can lead a respondent tawhat to excludeand thepercentage repadntgy correctly

interpret asubsequent question differently, gt the

increased to 78. Furtherguiry in the 199(RAS sug-

response is affected by the earlier question. If the quegeststhatrecords were more of a probléhmanrespon-

tionnaire is self-administered, respondents
examine the entire form prior to answering aues-
tions, so the presencelater quesionsmay also create
a context influencing responses to earlggrestions
(Sudman and Bradburn, 1982).

Since establishmentusreys generally obtainfac-
tual data, is it reasonable kmok for effectsfrom the
sequence ofhe questions? Whileghe answer appears
to be yesthe ordereffects may be &unction of other

guestion characteristics such as sensitivity. Cox et ations

(1989) notedhat some respondents wesawilling to
report aggregateebts orcash holdings in a balance
sheet, although these respondéradalready provided
dollar amounts of individual debts.

Insights from RAS studies. The OESWP surveys
also showthat respondents do natse separate sets of
instructions unless they have to. Amtegral part of
the OES is aooklet listing detailed occupations for
the industry beingurveyedwhich participants are to
consult to placetheir employeesinto occupations.
Seventypercent ofRAS respondents in 1988nd 67
percent in 1990 said they us#lte separate instruc-
tions. Of this group, 58nd 57 pesent usedhemonly
when needed (Phipps 1990, 1991).

The Nonwage Cash SupplemenRAS tested the
effect of question placement on respondent cohrgre
sion. Thissurvey used twddifferent quesonnaire
designs, a "short formthat requested payroll totals
near the top, followed by questions on types of
paymentsand a'long form" thatbegan with questions
on types of payment@nd requested totalbelow the
types of paymengjuestions. We founthat 82 pecent
of respondents who receivede short form, bubnly
72 percent of respondents who receitteel long form,
providedthe requeste@ayroll totals. Many long form
RAS respondents indicatethat they had overlooked
the items (Phipps, 1989).

The ETJO RAS also provides evidence of the
importance of questioraire layout for data content.
Respondents were to inclutkid off employees in the
category ofjob separations, unless thokgyoffs were
temporary. They were also to inclutiansfers asep-
arationsand new hires. TheRAS showsthat respon-
dents were reasonably successfulith the former

cardents overlooking or misundaganding the instructions

(Phipps, 1991).

6.1.3 Confidentiality and Sensitivity

An establishmentmay have explicit orimplicit
policies concerimg the information itreveals about
itself (Edwardsand Cantor,1991), particularly if it
considersthat information confidential or of value to
competitors. If respondenteel that answeringques-
about their establishment is somehow
threateningthey may withholdmportant information.
However,none of theRAS studies directly addressed
the issue of confidentiality or sensitive information.

6.1.4 Mode of administration

Most ofthe research looking atode effects irsur-
veys has been conducted for household vays, and
has focused onpersonal versus telephomaerviews.
Mail surveyshave only recently been includedill-
man (1991) reviewednail andtelephonesurveys con-
ducted inthe 1980sand concludedthat some differ-
ences exist between responses to tipres asked using
both modes. Bradburn (1983) suggekest weshould
expect mode effects faensitive topicsand that anon-
ymous methods such awmail quesionnaires should
obtain more accurate reports of behavior. However,
these conclusionare based on houbkeld suwveys of
attitudes and behaviorsand may not apply to es-
tablishment research that obtains factual data.

Insights from RAS studies. Mode effectsare a
concern in establishmestirveys becausgandard sur-
vey practice often includes a telephone follow-up to
mail survey nonrespondents. Only one tie RAS
studies reported here conductedystematic analysis
of mode effects. ETJO contained an experiment in
which we attempted to collediata from half the units
in the smallest size group by maid half by means of
CATI. All establishmentseceived a survey paage,
but the CATI group got a letter informing the fitimat
an interviewer wouldcall in about aweek to collect
data over the phone. The intended experiment was con-
founded somewhat because @ércent of the CATI-
designated sample mailed in thgitesionnaires, and
44 percent of the mail-designated sample responded by

activity, which we attribute to the presence of a columrtelephone, mainly during follow-up (BLS, 1991).

heading askingfor "Number of Job Separations
(exclude temporary layoffs)." Thedid lesswell with

The HWS RAS uncoveredubstarial differences
between mail and CATI respondents in the information
they reportedand in thesources otlatathey used. We



also identified industryand employment structure they consulted a singléatasource for hourgaid or
differences betweemnail and CATI establishments hours atwork informaion. Of thatgroup, just under

(Goldenberg, 1993). three-fourths looked at payroll records, and the remain-
der citedmemory agheir only source ofnformation.
6.1.5 Response Burden However, time to completthe survey was extremely

Response burden is a component of any survey taskigh, suggestinghat thecontentand structure of the
but it takes on additional magnitude festalishment information source plays a major role as well.
surveys. The chore of completing guesionnaire is We mightnotethat if arespondent needs to exam-
imposed upon othework responsibilitiesand isespe- ine bothpayroll andpersonnel records, it increases the
cially heavy for owners omanagers of small firms. likelihood of involving morethan one person in the
Survey designers must recognizbat there is a real response process. If the firm is a large one, payroll and
cost for establishment personnel to participatsun  personnel may be itwo separate departments guided
veys, especially ifthe participants arexecutives or by different policies. Additional respondents usually
senior manager&owerand Nargundkar1991). The bring additional sources of response rer through
burden includes both number of questiothe effort  different interpretations of questionand different
required to research or manipulate datairces, and knowledge of the subject matter.
that involved in preparing information in theeeded
format. While it is often measured #s amount of 6.2 Response Errors Associated with the
time needed to complete a questionnaire, it can Information System
contribute to response erratisrough the information The external records or informatisource from
requested and the ease with whileht information can  which the respondent obtains data for the questioe
be extracted from company records. high response comprisesanothersource of responserrors. We call
burden also means more opportunities for errors. this sourcethe information systemand it consists of
Insights from RAS studies. The NWCS RAS the collection, processingand quality control pro-
looked at response burden by iaskrespondents if cedures an establishment invokestfa information it
they spent more timeeading and understanding the maintains (Edwardand Cantor]1991). An informa-
directions forthe survey orpreparing the dataSixty-  tion systemcan beany set of recordsnanual orauto-
two percent said the directiorteok moretime, 21 mated. While use oéxternal recordsources is not
percent said preparing data took longerd 17percent truly unigue to establishmestirveys(e.g., Kominski,
said theywere aboutequal. When we probed to see 1991), the needor accessing records ifar more
whether particular items on thisrm tooklongerthan  widespread in establishment geysthan inhousehold
others, we learned thabmpiling annualpayroll totals  surveys(Edwardsand Cantor1991). Variablesasso-
and breakingut payrolls for production workesgere  ciated with the information systethat may influence
something of a problem for respondents to reportresponse errors include the content of data in the
While the non-wage cash paymertsused some dif- system, the way those dataare structured or ag-
ficulty, it was lessthan that crated by the need to gregatedand a user'sbility to accesshe system and

separate production workers from all workers. retrieve data from it.
Anotherway tolook at response burden is to con-
sider the number df/pes of records eespondent must 6.2.1 Data Content and Structure
consult to complete a questionnaire.The 1990 An establishment questionnaire solicispecific

OESWP RAS,the ETIJORAS, and HWS all asked types ofdata. Themost fundamentalype of response
respondents whether they had used any of these souraasor arises if the data requested on desionnaire
of information: their memory, personnel records, are not available at the establishmentabsethen the
payroll records, or something els®esponentscould  respondent cannot answer the question.
say yes or no to each source of data. Time lag is anotheaspect ofdata content. While

In the 1989 OESWP, three-fourths of respondentpayroll recordsare as current as the lasbmpleted
indicated that they used one source to prepargquas-  payroll, other informatiomay not be updated quite as
tionnaire. This findingsuggestghat the addition of often. The more current the information in gystem,
wage information to the OESnay not have created the more accurate the retrieved data. Compiling recent
much additional burden. The comparable figure forinformation that has noget entered the information
1990 respondents was a much-lower 39 percent wheystemadds to the response burdand increases the
used one source fohe data. Only half of thatgroup  potential for transcription errors.
consulted payroll records #seir source, while 46 per- At the same time, thevay data are structured or
cent (generally respondents from small establishmentgrganized has significant implicatiorfer an estab-
cited memory agheir sole information source. The lishmentsurvey. The questionnairseeksdata aggre-
difference betweethe two years may reflect flerent  gated or broken out according wery specificrules,
record-keeping practices in tiservice industriethat  and respondents who are asked to report famiiifor-
were the subject of the 1990 OES as compared with th@ation but in an unfamiliaway may makeerrors in
manufacturing industries in the 1989 survey. doing so (Freedman, 1988).

Perhaps, the number sburces consulted i#ot an Imposition of surveydefinitions on existing ifor-
adequate measure of response burden. IHIMS, mation systems createsumerous difficulties fodata
approximately two-thirds of respondents indicatieat  collection. WhenCox et al. (1989) surveyedsmall



businesses abouheir finances,they foundthat for
proprietorships, the proprietor's persoaad business
finances werenot normally separatédthat is, the
businesglatawerenot readily available.They usually
could be separated, bubt easily. The samestudy
pointed to inconsistent accounting practicesoss
firms, which conflicted withthe need taollect consis-
tent financial data across sample units.

Another characteristic of the informatiosystem
that relates to both data conteahd datastructure is
the extent to which the informatiosystemhas been
automated. In amra marked by thesidespread use of
personal computergnd at a timewhen businesses
increasinglyturn to service bureaus tdandle their
data requirements, it lsard to imagine a firmvithout
access to automated record$owever,the content and
structure of an automated information systeray be
less amenable tonanipulation by indiidual estab-
lishmentsthan thecontents of an equilent manual
system, especially if an establishment wonkthin the
confines of purchased record-kégpsoftware or con-
tracts for a fixed set cfervices from an outsid&gan-
ization.

Insights from RAS studies. The Hours at Work
Survey RAS specifically address#te issue of records
maintained by establishments. The quesi#re asks
for two sets oflata, hours paid and hoursvedrk (i.e.,
hours paid minus pai@ave) forall production omon-
supervisory workers irthe estaishment, by quarter
andfor the entire year. In thRAS, we asked whether
the establishmenkeeps hours datafor individual
employees,and found that just over four-fifths do.
Roughly two-fifths ofthatgroup also producgquarterly
and/or annual summariésr each worker, with manu-
facturing establishments (production workesg)me-
what more likely to sumnrize the informationthan
nonmanufacturing (nonsupervisory) firms.

Since one component of hoursvedrk information
is hours of paid leave, we asked if respondemdsn-

tained records of hours at work, paid leave, or bothretrieval.

While 57 percent of the units have botypes of
records, 21 percent only hayaid leave, 16 percent
only havehours at workand 6 percent have n#ier
(Goldenberg, 1993). It is unclebow the respondents
whose firms maintain neither hours paid nor gaale
information completed the HWS forms.

Theissue ofdata availabilitywas also a subject in
the NWCS. The survey asked for payrotbtals and
nonwage cash payment totals & employeesand for
production workers. Respondenttio did not praide

6.2.2 Access and Data Retrieval

While the establishment's informatiggstemmust
contain the data requiretbr a survey,the person
responsible for completinghe survey must have
knowledge ofandaccess tdhat information. Equally
important, theperson must understand the relationship
between the questions in the questionnaire anddhe
tent of the informatiorsystem (Gowemand Nargund-
kar, 1991). In a smalbusiness, the person compiling
the informationmay be an owner ananagerput in a
larger organization theesponsibility may be assigned
to an accountant or to a clerk. The individual must
have the authority taisethe system, odacking that,
enough knowledge texplain to a thirdparty exactly
what information is needed and how to get it.

In addition, an establishment needs a means of
retrieving those data, especially if the information
systemcontents do not conform the definitionsspe-
cified by thequesionnaire.Respondents from small or
independent estibhments, or firmsthat maintain
manual records, should ladle to completéhe ques-
tionnaire, if the data exist. However, an establishment
may be a component oflarger corporate organization
that handles all datprocessing. It may use a service
bureau tomaintain employeerecords, ormaintain
records in-house with @oftware packagehat has
limited retrieval capabilities. In any of these situations,
the respondenmay provide data that areeasy to
obtain, regardless of definition.

Insights from RAS studies.The RAS results
demonstratehat anestablishment may haveompu-
terized" dataput not the data requested insarvey.
For example, in the 1990ESWP RAS 3%ercent of
respondents said they used a compliséng to fill in
the questionaire ,but nearly four-fifths othem(about
a third of all respondents) stillhad to manally
calculate the number of employees for each wage group
(Phipps, 1991).

The HWS RAS looked more directly at data
We asked if the firnproduced summary
reports of hours datfor its own purposes. We found
that 72percent of respondingstalishments did so,
but just over two-fifths ofhem had a report limited to
production or nonsupervisory workers. We dbsarned
that theavailability ofthis summary repotias a direct
effect ondata quality. Establishments with summaries
limited to production or nonsupgsory workers were
more likely to conform to survey definitiond/anuac-
turing establifmentswere more likely to have a report
limited to production workers (49 percenthan

the information frequently indicated that they could nothonmamifaduring industries were to have a report
obtain the datdrom their records. Of the 159 respon- limited to nonsupervisory workers (34 percent).

dentswho did not enter production worker payroll
totals on the form, 13 percent saidvas because they
had noseparate records for production workers.

ability of the data fromtheir records. Similarly, 41
percent of respondents whiid not report nonwage
cash payments omitted thésecausehe datavere not

present in their records (Phipps, 1989).

These studies tell ukhat having information in a
company's recordsand having informatioravailable

Anin the formatneeded for a surveygre two entirely
additional 18 percergave reasons related to nonavail- different matters.

If the unidlready compiles infor-
mation as neededr a survey, overalliata qualitywill
be higher and response burden will be lower.



6.3  Response Errors Associated with the
Respondent

The respondent is third source of errors in survey
data. In thaliscussiorthatfollows, wepresent several
components of response erthat we attrilnte to the
respondenaind that areelevant toestatishment sur-
veys. These sources @rror includememoryand the
respondent's use (or non-use)tloé informationsys-
tem. These error componerie notnecessarily inde-

6.3.2 Use (or Non-Use) of the Information
System

A respondent carchoose to obtairdata for an
establishmensurvey from aninformation systenfd or
the respondent can repdirom memory. In most
casesthis is thedifference betweeproviding accurate
data (within the constraints of the respondeotm-
prehension of the questiaand the limits of the data
available)and providing estimates. Bradburn (1983)

pendent of error components from the task or from thaotesthat there isevidence to suppotthe "common-

information syster.

6.3.1 Memory
Memory plays alarge role in determining the
accuracy of a respondentisporting. Most of the lit-

sense beliefthat usingrecords will increase thaccu-
racy of information reported onsaurvey. However, he
addsthat records are not a panacead they do not
totally eliminate response errordhis should be clear
from the discussion of othesources oferror in Sec-

erature ormemoryerrors insurvey responses is basedtions 6.1 and 6.2.

on household surveys, but referghie recall of factual

Even if respondents extract information frestab-

information and istherefore relevant to establishment lishment recordsthey may differ intheir attention to

surveys. Bradburn (1983) identifiesvo types ofmem-

the detailthey enter on a questionnaireCox et al.

ory errors: forgetting, or omission of events (results in(1989) observedthat some respondents looked at
underreporting), antklescoping, or recalling events as records with exact figureand reported rounded data.

occurring later in time (results in overreporting).
Memory isrelevant to establishmestirvey respon-
dents in several ways. First, most establishraentey
guestionnaires have at leadea questionghat can be
answered without consulting records.
the Hours at Work questionnaire asks tbe types of

When they surveyedsmall businesses aboutheir
finances, these researchers found that respondents
willing to indicate the presence of certaimancial
products (e.g.types ofloans), butthat thereported

(For exampleglollar amountswere often estimates (Cox &it, 1989).

Gower and Nargundkai(1991) observedthat higher

paid leave the firm offers.) Second, some questions level officials in a business were less likely to be con-

require that aespondent remember eventstypes of
activities. Third, arespondent must use mem to

cerned with the detailthat lead to quality data (e.g.,
differences irthe questionnaire relative to data in their

determine whether an information element is availablénformation system)and tomake estimates instead.

in establishment recordand if so, how to access it.
Finally, some respondents will use memargtead of
the informationsystem agheir primarysource ofdata
(Section 6.3.2).

Insights from RAS studies.The NWCS RAS spe-
cifically addresses memormrrors. Most were"errors
of omission," i.e., paymentthat should havebeen

They found that office maragers, accountants, and
comptrollers were more concerned with degaitlwith
the accuracy ofthe informationthey were compihg,
turning to multiple sources as needed.

Insights from RAS studies. The RAS studies all
included questions abotihe sources ofdata respon-
dents used for information abospecific topics, and

reported on the survey form but were not. We asked afleveral also asked abdbe use of estimatedata. We

RAS respondents if their establishmermave Christ-
mas or executive bonuses, omerit, incentive or

will focus here onmemory as annformation source,
and theextent to which it washe information source

employee recognition awards during the precedingfor certain data element®kespondents who provide

calerdar year. If the establishmemave any of the

data frommemory (or based otheir knowledge of an

payments, we asked whether the respondent hagktablishment) are more prone to med&ponse errors

included them in the figurethey reported on the
surveyform. If not, we asked the reasdios any omis-
sions. Theguedioning revealedhatfrom one-third to
one-half of establishments makirgpecific types of
payments failed to repothem. Therewvere atotal of

as a result of forgetting, telescoping,making incor-
rect estimates.

Three of thefive RAS studies specifically included
memory as a possible source of information, along with
payroll and personnel records. In most casegmory

106 unreported payments, half of them attributable tavas one othe sources used--not unreasonable for cer-

22 respondents.
porting was due tahe unavailability or limitations of

records, 15 of the 106missions were due to reporters did 30 percent of respondents to tH&VS.

simply forgettingthe payment. When waffered cues

While the largest share of underrédain types of data. Forty-nine percent of respondents to

the 19900ESWP cited menry as adatasource, as
In the
ETJO survey, 22 to 24 percent of respondents cited

to aid recall, wefound that respondents remembered memory as one source of infortitan on employee
not only the specific types of payments in the separations, nevhires, andjob openings, while the

examples, but also others in ticategory we asked
about (Phipps, 1989).

4 In fact, Bradburn(1983) considers memory &ask error variable
rather than an respondent variable.

vast majority of respondents in establishments with no
employment turnover (79 percent) indicatedthat
memory was one of their data sources.

In all of these studies, the number espondents
whoseonly source of informationvas memory igela-
tively small, andthey are concentrated in smalstab-



lishments. Almost two-thirds of thamemory-only
respondents in the 1990ESWP were irfirms with

fewerthan 10employees, as were ‘percent of mem-
ory-only ETJO respondentsvhose firms had no
employment turnoveractivity. Both of thesesurveys
ask for data covering aelatively shortand current
time period, whichwould help to minimize bothele-

scopingand forgetting errors.

to ensurethat questions addressed to a specific audi-
encecan be understood at audénce asthe re-
searcher intended them to be understood. Part of this
process may involve recoging multiple audiences,
and designing data collection procedures accordingly.
To a certain extent, we can includemory errors
among the controllable errors. Questionnaire design-

The small size of the ers can incorporateues to improverecall; the cues

firms also means therare fewer events for a respon- have the addeldenefit of improving compteension as

dent to try to recall, which should contribute to greatemwell as memory (Dippand Herrmann1991).

accuracy.
A striking finding from the studies with botinail

The
memory errors identified in theNWCS RAS might
have been avoidedad weprovided examples of the

and telephone components is that memory-only resporonuses and awards of interest on the questionnaire.

dents areoverwhelmingly respondents to telephone

Errors thatsurveydesigners canot totally control

nonresponse follow-ups, while respondents who useesult from the structure, conterand retrieval capa-

records are mordikely to respond bymail. The
telephone interview may, by it&ry nature, disourage

bilities of respondents’ informatiaystems. We found
numerous examples in tHRAS studies of reported

respondents from checking records. For example, thiaformation thatdoesnot meet our definitionbecause

ETJO survey had 16 respondents(of 144) who
indicatedthat memory wastheir only source ofdata.
Thirteen of the 16 were telephone respondents.

In sum, our experience with respondemiso use
memory rather than the informatisgstem ighatthey
have only alimited impact on overall data qutgl
Most come fronsmall establishmentgnd their num-

of theway the records are maintaineahd ofinforma-
tion thatrequires significant additional compilation to
conform to the questionnaire. Even helmwever,
there aresteps researchersan take to minimize
response errors.Survey designers can consult with
potential respondents while designing tlpues-
tionnaire, to find outiow respodents might miatain

bers overall are relatively small. The influence of memtheir data. We carequest data in a formmat respon-
ory(l i.e., the non-use okcord§] seems to be stronger dents areable to provideand we carask respondents

for telephone surveysilthough we must bextremely
cautious about drawing conclusions. Thesgata
suggestthat telephonesurveysare lessthan ideal for
collecing complexdata, at least on a one-tirhasis.
The situation issomewhat different inthe case of

to identify data that may not meet our definitions.

As researchers, waay have to compromise as we
define survey conceptdVhile definitions must be pre-
cise, theRAS studiesindicate that the researaom-
munity may not always (or even often) get exactly what

surveys that return to the same respondents regularly.it asks for. What we can do is &cept high-quality

7.0 Discussion
Response Analysis Surveyse auseful tool for

identifying and evaluating data quality.They praiide

data that imlmostwhat we want. The altertiege[] the
current situation®? may be to otain exactly what we
want, but withlow response rates, or to afsk exactly
what we want andccept what we get, with or without

a source of quantitative information about respondenan understanding of the data we ezelly being given.

behavior vis-a-vis a questionnaiexdthey obtainrea-
sons forthatbehavior. A RAS igarticularly valuable
when used in conjunction with cogrely-based
guestionnaire-design techniques, suchfaasis group
discussiong&nd think-aloucpretest interviews. lbffers

In either case, response analygisveyscan help us to
understand the data.
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