
t > 

SURVEY 
METHODOLOGY 

'.. . v a - - - - - -

C.'b 

^^,, ^.... ,. ._ .... 

M 

Catalogue No. 12-001-XPB 

A JOURPiAL 
PUBLISHED B 

STAl ISl ICS CAFi 
Y 
ADA 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ JUNE ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 1 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ B VOLUME 30 ^ ^ ^ ^ ^ ^ 1 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H nUMBEK 1 ^ ^ 1 

1^1 Statistics Statistique 
Canada Canada Canada 





SURVEY 
METHODOLOGY 

A JOURHAL 
PUBLISHED BY 

STATISTICS CATiADA 

JUnE 2004 • VOLUME 30 • MUMBER 1 

Published by authority of the Minister 
responsible for Statistics Canada 

" Minister of Industry, 2004 

All rights reserved. No part of this publication may be reproduced, 
stored in a retrieval system or transmitted In any form or by any 

means, electronic, mechanical, photocopying, recording or otherwise 
without prior written permission from Licence Services, 

Marketing Division, Statistics Canada, 
Ottawa, Ontario, Canada K1A 0T6. 

July 2004 

Catalogue no. 12-001-XPB 

Frequency: Semi-annual 

ISSN 0714-0045 

Ottawa 

• ^ a statistics Statistique I Q T l S i r i S I 
1 ^ 1 Canada Canada V ^ d l l d V l d 



SURVEY METHODOLOGY 
A Journal Published by Statistics Canada 

Survey Methodology is abstracted in The Survey Statistician, Statistical Theory and Methods Absttacts and SRM Database of 
Social Research Methodology, Erasmus University and is referenced in the Current Index to Statistics, and Journal Contents 
in QuaUtative Methods. 

MANAGEMENT BOARD 

Chairman G.J. Brackstone 

Members D.A. Binder 
G.J.C. Hole 
C. Patrick 
R. Platek (Past Chairman) 

EDITOMAL BOARD 
Editor M.P. Singh, Statistics Canada 

Associate Editors 

D.R. Bellhouse, University of Western Ontario 
D.A. Binder, Statistics Canada 
J.M. Brick, Westat, Inc. 
P. Cantwell, U.S. Bureau of the Census 
J. Eltinge, U.S. Bureau of Labor Statistics 
W.A. Fuller, Iowa State University 
J. Gambino, Statistics Canada 
M.A. Hidiroglou, Statistics Canada 
G. Kalton, Westat, Inc. 
P. Kott, National Agricultural Statistics Service 
J. Kovar, Statistics Canada 
P. Labiri, JPSM, University of Maryland 
G. Nathan, Hebrew University, Israel 
D. Norris, Statistics Canada 
D. Pfeffermann, Hebrew University 

E. Rancourt (Production Manager) 
D.Roy 
D. Royce 
M.P. Singh 

J.N.K. Rao, Carle ton University 
T.J. Rao, Indian Statistical Institute 
J. Reiter, Duke University 
L.-P. Rivest, Universite Laval 
N. Schenker, National Center for Health Statistics 
F.J. Scheuren, National Opinion Research Center 
C.J. Skinner, University of Southampton 
E. Stasny, Ohio State University 
D. Steel, University of Wollongong 
M. Thompson, University of Waterloo 
Y. Tille, Universite de Neuchatel 
R. Valliant, JPSM, University of Michigan 
J. Waksberg, Westat, Inc. 
K.M. Wolter, Iowa State University 
A. Zaslavsky, Harvard University 

Assistant Editors 

EDITORIAL POLICY 

J.-F. Beaumont, P. Dick, H. Mantel and W. Yung, Statistics Canada 

Survey Methodology publishes articles dealing with various aspects of statistical development relevant to a statistical agency, 
such as design issues in the context of practical constraints, use of different data sources and collection techniques, total 
survey error, survey evaluation, research in survey methodology, time series analysis, seasonal adjustment, demograpbic 
studies, data integration, estimation and data analysis methods, and general survey systems development. The emphasis is 
placed on the development and evaluation of specific methodologies as applied to data collection or tbe data themselves. All 
papers will be refereed. However, the authors retain full responsibility for the contents of their papers and opinions expressed 
are not necessarily those of tbe Editorial Board or of Statistics Canada. 

Submission of Manuscripts 

Survey Methodology is published twice a year. Authors are invited to submit their articles in English or French in electtonic 
form, preferably in Word to tiie Editor, Dr. M.P. Singh, singhmp@statcan.ca (Household Survey Methods Division, Statistics 
Canada, Tunney's Pasture, Ottawa, Ontario, Canada, K1A0T6). For formatting instructions, please see tbe guidelines 
provided in tbe Journal. 

Subscription Rates 

Tbe price of Survey Methodology (Catalogue no. 12-001-XPB) is CDN $58 per year. The price excludes Canadian sales 
taxes. Additional shipping charges apply for delivery outside Canada: United States, CDN $12 ($6 x 2 issues); Other 
Countties, CDN $30 ($15 x 2 issues). Subscription order should be sent to Statistics Canada, Dissemination Division, 
Circulation Management, 120 Parkdale Avenue, Ottawa, Ontario, Canada, KIA 0T6 or by dialling 1 800 700-1033, by fax 
1 800 889-9734 or by E-mail: order@statcan.ca. A reduced price is available to members of tbe American Statistical 
Association, the International Association of Survey Statisticians, the American Association for Public Opinion Research, tbe 
Statistical Society of Canada and 1'Association des statisticiennes et statisticiens du Quebec. 

mailto:singhmp@statcan.ca
mailto:order@statcan.ca


SURVEY METHODOLOGY 
A journal Published by Statistics Canada 

Volume 30, Number 1, June 2004 

CONTENTS 

In This Issue 1 

Waksberg Invited Paper Series 

NORMAN M. BRADBURN 
Understandmg the Question-Answer Process 5 

Discussion Paper 

ABDELLATIF DEMNATl and J.N.K. RAO 
Linearization Variance Estimators for Survey Data 17 

Comment: 
PHILLIP S. KOTI 27 
BABUBHAIV.SHAH 29 
CHRIS SKINNER 30 

Response from the authors 32 

Regular Papers 

CARY T. ISAKI, JULIE H. TSAY and WA'WE A. FULLER 
WeightUig Sample Data Subject to Independent Conttols 35 

D. NASCIMENTO DA SILVA and JEAN D. OPSOMER 
Properties of the Weighting CeU Estimator Under a Nonparametric Response Mechanism 45 

J. MlCfL^EL BRICK, GRAHAM KALTON and JAE KWANG KIM 
Variance Estimation with Hot Deck Imputation Using a Model 57 

MICHAEL A. HIDIROGLOU and ZDENEK PATAK 
Domain Estimation UsUig Linear Regression 67 

MICHAIL SVERCHKOV and DANNY PFEFFERMANN 
Prediction of Fiiute Population Totals Based on the Sample Distribution 79 

LEONARDO GRILLl and MONICA PRATESI 
Weighted Estimation in Multilevel Ordinal and BUiary Models in 
the Presence of Informative Sampling Designs 93 

GEOFF ROWE and HUAN NGUYEN 
LongitudUial Analysis of Labour Force Survey Data 105 

MARC CALLENS and CHRISTOPHE CROUX 
Contact and Cooperation in the Belgian FertiUty and Family Survey 115 





Survey Methodology, June 2004 
Vol. 30, No. 1, pp. 1-2 
Statistics Canada 

In This Issue 

This issue of Survey Methodology contains the fourth in the annual invited paper series in honour 
of Joseph Waksberg. A brief description of the series and a short biography of Joseph Waksberg were 
given in the June 2001 issue of the journal. I would lUce to thank the members of tiie awards selection 
committee for having selected Norman Bradbum as the author of tiUs year's Waksberg invited paper. 

In his paper entitled "Understanding the Question-Answer Process", Bradbum ttaces the history of 
conceptualization of the survey process over the past couple of decades, in which concepts from social 
and cognitive psychology and linguistics have been applied to improving our understanding of this 
process, and cognitive tools and approaches have been adapted for use in formulating survey 
instinments. He presents a conceptual model for tiie survey interview, and discusses various cognitive 
processes in survey response such as comprehension, retrieval, answer formulation and response. In 
his concluding summary he outiines challenges and priorities for further research in this area. 

In Demnati and Rao, the authors present an approach for obtaining Taylor linearization variance 
estimators that is easier to apply than the usual Taylor Unearization approach. The new method leads 
to a unique variance estimator and is applicable in many situations and estimators. The method is 
iUusttated for caUbration estimators, estimating equations and under two-phase sampling. For 
calibration estimators, the calibration weight is automatically captured in tiie variance formulae tiius 
justifying what is commonly done in practice. Discussions of this paper are provided by Phil Kott, 
Babubhai Shah, and Chris Skinner. 

Isaki, Tsay and Fuller propose a new method of household weighting for the 2000 U.S. Census long 
form, using quadratic programming to ensure that the weighted sums of household and individual 
characteristics match conttol totals derived either from the Census short form or from the Accuracy 
and Coverage Evaluation (A.C.E.) study. The weights are then rounded to integer values. They 
propose a jackknife procedure for estimation of the variance that incorporates the effects of both 
rounding and tiie random conttols from A.C.E. Results of tiie proposed weighting procedures are 
compared to the 1990 weighting procedures using the 1990 Census data. 

The theoretical properties of the estimator through reweighting within ceUs are studied in the article 
by da Silva and Opsomer. In confrast with numerous other studies on the subject, which involve a 
response model in which the population units are homogeneous within cells, it is not necessary to 
correctly specify the response model. It is necessary, however, to determine an auxiliary variable that 
is correlated with the response probability. The proposed approach can thus be seen as non-parametric. 
A simulation study explores the properties of tiie estimator being considered under various scenarios. 
The authors also provide some recommendations on the size and number of reweighting cells. 

Brick, Kalton and Kim deal with the estimation of variance in the presence of hot-deck imputation 
within imputation cells for Unear estimators. Samdal's decomposition (1992) and a model for the 
variable of interest are used to estimate variance. The originality of tiie proposed approach comes from 
the fact that, not only are tiie sampled and responding units conditioned, but also the units selected at 
the time of imputation. The article also deals with estimation for domains and a simulation study is 
carried out to evaluate the proposed method when certain model assumptions do not hold. 

Hidiroglou and Patak study the properties of a number of small area estimators. They classify the 
estimators into two types, Horvitz-Thompson and H^jek, and by the detail of auxiliary information 
requtted. Conditional and unconditional properties of the estimators are investigated both analytically 
and in a simulation study. They conclude that the Hdjek-type estimators have the best conditional 
properties, both in terms of bias and coverage, but these estimators do not have the additive property 
and theU- weights are domain dependent. 



In This Issue 

In their paper, Sverchkov and Pfeffermann develop prediction of finite population totals using a 
model for a variable of interest conditional on the unit not being in tiie sample (the sample-
complement distribution) and possibly some covariates. They first describe the sample distribution and 
the sample-complement distribution, and then develop semi-parametiic estimation of tbe sample 
complement model. A resampling procedure is proposed for mean-square error estimation. The 
method is illusttated by examples and it is compared to alternative approaches in a simulation study. 

The article by GrilU and Pratesi considers the problem of parametric estimation for ordinal and 
binary models at a number of levels for informational sample plans. The authors extend the pseudo 
maximum likelihood method to deal with this problem. This method uses the inverse of the inclusion 
probabilities at each degree to weight the logaritiim of the likelihood function. The estimator's 
properties thereby obtained are tested in a simulation study. The bootsttap method is also used to 
obtain a variance estimator. 

Rowe and Nguyen explore longitudinal analysis using data from an overlapping panel survey, 
specifically, the Canadian Labour Force Survey. Successive six-month longitudinal panels can be used 
to provide estimates relating to cohorts of people over time, provided that cohort members can be 
identified in each panel. They develop a likelihood function for the longitudinal data observed in each 
six-month window, and show how this can be used to obtain estimates of parameters of interest. They 
then give an illusttation of this approach for estimating transition probabiUties between employment 
states and validate it by comparing simulated and observed data. 

Finally, in a paper somewhat related to Bradbum's, Callens and Croux look at individual level and 
municipality level predictors of contact and cooperation in the Belgian FertiUly and Family Survey 
using multilevel logistic regression models. They discuss some social theory models for contact and 
cooperation tiiat imply an important role for different indicators, and then fit models using data from 
the survey. Their qualitative findings, in particular with respect to socio-economic status (SES) 
indicators, seem to conflict witii tiie results of similar studies in the literature. In this study, SES was 
found to be positively related to cooperation. Some possible explanations of the observed results are 
offered. 

M.P. Singh 
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Waksberg Invited Paper Series 

Survey Methodology has estabUshed an aimual invited paper series in honor of Joseph Waksberg, who has 
made many important contributions to survey methodology. Each year, a prominent survey researcher will 
be chosen to author a paper that wiU review the development and current state of a significant topic in the 
field of survey methodology. The author receives a cash award, made possible through a grant from Westat 
in recognition of Joe Waksberg's contributions during his many years of association with Westat. The grant 
is administered financially and managed by the American Statistical Association. The author of the paper is 
selected by a four-person committee appointed by Survey Methodology and the American Statistical 
Association. 

The author of the Waksberg paper is announced at tiie aimual JoUit Statistical Meeting during the American 
Statistical Association Presidential Address and Awards session. In tiUs session, recipients of awards such as 
Section, Chapter, Continuing Education-Excellence and other co-sponsored awards are congratulated. In 
particular, Uie Waksberg Award for outstanding contributions Ui Uie theory and practice of survey 
methodology is highlighted. FinaUy, the winner of ttie Waksberg award appears in the Awards program 
booklet. 

Previous Waksbei^ Award Wirmers: 

Gad Nathan (2001) 
Wayne A. Fuller (2002) 
Tim HoU (2003) 

Nominations: 

Nominations of individuals to be considered as authors or suggestions for topics 
should be sent by December 3, 2{X)4 to the chaU of the committee, David 
BelUiouse by e-mail at: belUiouse@stats.uwo.ca or by fax (519) 661-3813. 

2004 WAKSBERG INVITED PAPER 

Author: Norman M. Bradbum 

Norman Bradbum is die Tiffany and Margaret Blake DistUiguished Service Professor Emeritus in die 
University of Chicago. He has spent most of his career as a survey methodologist at the National Opinion 
Research Center (NORC) at the University of Chicago where he is currentiy a Senior Fellow. His research 
has concenttated on the study of non-sampling errors in surveys with particular emphasis on the cognitive 
aspects of the survey question/answer process. 

mailto:belUiouse@stats.uwo.ca
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Understanding the Question-Answer Process 
NORMAN M. BRADBURN' 

ABSTRACT 

Survey statisticians have long known that the question-answer process is a source of response effects that contribute to non-
random measurement error. In the past two decades there has been substantial progress toward understanding these sources 
of error by applying concepts from social and cognitive psychology to the study of the question-answer process. This essay 
reviews the development of these approaches, discusses the present state of our knowledge, and suggests some research 
priorities for the future. 

KEY WORDS: Measurement errors; Response effects; Cognitive psychology; Questionnaire design. 

1. INTRODUCTION 

When I was Ui graduate school, I was deeply impressed 
by Gordon AUport's comment to the effect that the best way 
to fuid out something was to ask a direct question. Later, as 
1 began to shady and do research on methodological 
problems Ui sample surveys of human populations, I 
became more convinced of the wisdom on this remark. I 
have even formulated it mto Bradbum's Law for Ques­
tionnaires: "Ask what you want to know, not something 
else." 

The ttouble with tiUs law is that U is exti^mely difficuU to 
put mto practice for several reasons. FUst, it presumes that 
we know what we want to know. Often when we start out to 
construct a questionnaUe, we are not sure what we want to 
know and use the questionnaUe constmction process in an 
iterative fashion to refine our ideas about what we want to 
know. Until we have a clear imderstanding of what we are 
tiying to ask about, there is Uttie hope tiiat we wiU be able to 
ask meaningful questions. 

Second, even if we know what we want to know, we 
need to understand how people answer questions. The 
complexities of human communication make U difficuU to 
constiiict of single, standardized instmment that wUl enable 
us to ask our questions so that respondents wUl understand 
them in the way that we intend and that we will understand 
theU answers Ui the way they intend. Belson (1968), who 
has done extensive studies on the comprehension of 
questions by respondents, estimates that even with the best-
constracted questionnaires, less than half of the sample wUl 
understand die questions the way the researcher intended. 
He does not present any data on how weU the researchers 
understand die responses. 

Even if this estimate is too pessimistic, we are faced witii 
a difficult problem of measurement error tiiat comes from 
the question-answer process itself, rather than from sample 

design or survey execution. The existence of tiiis source of 
measurement error has been recogruzed sUice the begUming 
of scientific surveys, that is, sUice the development of 
sampUng theory and its appUcation to human populations. 
UnUke samplUig theory, which rests on firm mathematical 
principles, the understanding of measurement error due to 
the question-answering process has not, until recentiy, been 
based on die theoretical understanding of human commu­
nication and cogiution. This situation is beginnmg to 
change. 

In die past two decades there has been substantial 
progress in the conceptuaUzation of the survey interview 
applying concepts from social and cognitive psychology 
(JabUie, Sttaf, Tanur and Tourangeau 1984, Sudman and 
Bradbum 1974, Sudman, Bradbum and Schwarz 1996, 
Tourangeau, Rips and Rasinski 2000). In this essay I wUl 
review briefly the development of tiiese approaches, discuss 
the present state of our knowledge regarding the question-
answer process, and suggest some research priorities for die 
future. 

Some History 

The coUaboration between cognitively oriented psycho­
logists and survey researchers began about 25 years ago. 
LUce many Umovations it had many progenitors and seemed 
to spring up from several Uidependent sources. One of the 
earliest, if not the earUest mstance, was a seminju* held Ui 
1978 by the British Social Science Research Council and 
the Royal Statistical Society on problems m the collection 
and interpretation of recall data m social surveys. Parti­
cularly noteworthy was the participation of the Cambridge 
cognitive psychologist Alan Baddeley whose paper, 'The 
Limitations of Human Memory: Implications for tlie Design 
of Retix)spective Surveys," is perhaps tiie first paper by a 
psychologist interested in memory directiy related to survey 
design (Baddeley 1979). 

Norman M. Bradbum, National Opinion Research Center, University of Chicago. 
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Two important events occurred in the United States in 
1980. The first was a workshop convened by die Bureau of 
Social Science Research in connection with its work in the 
redesign of the National Crime Victimization Survey. This 
workshop brought together cognitive scientists and survey 
statisticians and methodologists to discuss what contiibu-
tions cognitive scientists could make to under standing 
response errors m behavioral reports (Biderman 1980). One 
of the results of this conference was to stimulate some of the 
cognitive psychologists who participated to begUi to study 
problems in survey questions in a laboratory setting. One of 
the earUest of such papers was "Since the emption of Mt. St. 
Helens has anyone beaten you up? Improving the accuracy 
of rettospective reports with landmark events, " (Loftus and 
Marburger 1985) which demonsttated experimentally the 
value of using landmark events to improve the quality of 
dating events in survey reports. 

The second event was the estabUshment of a panel on the 
measurement of subjective phenomena by the Committee 
on National Statistics. This panel produced two large 
volumes that reviewed a considerable amount of research on 
response effects involved in the measurement of subjective 
phenomena. It complemented the work that had been done 
by the earlier seminars on measuring behavior or more 
"objective" phenomena. (Tumer and Martin 1982) 

A big stimulus came m 1983 when die Committee on 
National Statistics with funding from NSF orgaiuzed a 6-
day seminar m St. MicUaels, Maryland on Cognitive 
Aspects of Survey Metiiodology. Two papers, "Potential 
contiibutions of cognitive research to survey questionnaUe 
design" (Bradbum and Danis 1984) and "Cognitive science 
and survey methods," (Tourangeau 1984) reviewed how 
new developments m cognitive psychology could contiibute 
to survey methodology and how developments in survey 
methodology could contribute to the further development of 
cognitive psychology. The conference was exttaordinarily 
fruitful and led to a whole new field of research in survey 
methodology both as appUed to objective and subjective 
pUenomena. The results of this conference were pubUshed 
in JabUieefa/. (1984). 

The final instance of Uidependent work that may be 
thought of a progenitor of this field was a conference 
organized by Norbert Schwarz and his associates in 
Germany. Perhaps the most influential paper from this 
conference was tiie model proposed by Sttack and MartUi 
(1987) 'Thinking, judgUig and communicatUig: A process 
account of context effects in attitude surveys." The results of 
the conference are pubUsUed in Hippler, Schwarz and 
Sudman, Social Information processing and survey 
methodology (1987). 

In the ensuing years, there has been a stteam of research 
that has refined and elaborated the research agenda that 

came from these early seminars. Some of the work 
sponsored by the Social Science Research CouncU is 
pubUshed Ui "Questions about questions: Inqutties into the 
cognitive bases of surveys" (Tanur 1992). Subsequent 
research has been updated in a series of volumes edited by 
Schwarz and Sudman (1992, 1994,1996). 

A Conceptual Approach to the Survey Interview 

A survey interview is a stractured social interaction 
between two people who play distinctive roles-the inter­
viewer and the respondent. It has been described as a 
"conversation with a purpose" (Bmgham and Moore 1934). 
The purpose, to put it succinctiy, is to get a series of 
questions answered. In scientific surveys, these questions 
are usually embodied Ui a stractured questionnaUe designed 
by a third party, the researcher. It is this type of survey 
activity that 1 wUl consider, although the analysis could be 
extended to other, less stractured mterviews. 

Like aU social interactions among people from the same 
culture, there are impUcit rales that influence the way the 
participants behave. Some of these are general and apply to 
aU social interactions between social equals; some are 
general to the pecuUar type of Uiteraction we call the survey 
interview; some are general to tiiis survey; and some are 
idiosyncratic and apply to only this particular interview. 
Thus we think of tiiese rales as hierarchicaUy organized 
from the most general, which apply to all survey interviews, 
to the particular rales involved in a particular interview. 

At the most general level the interaction is governed by 
the rales for voluntary interactions between sttangers. The 
interaction is initiated by one party, the interviewer, who 
must establish the nature of tiie encounter. The important 
elements that must be estabUshed are: 1) that it is non-
threatening, tiiat is the Uiterviewer is not going to do any 
harm to the respondents; 2) the purpose of the encounter, 
and 3) what are the costs and benefits to the respondents if 
they agree to participate in the interview. The interaction is 
tiius viewed as neuttal, purposive, and worthwhUe. As with 
any stractured social Uiteraction, it is govemed by die norms 
related to such interactions. 

What are the norms that are important for the interview? 
The first is mutual respect for individuals, particularly the 
privacy of the respondents. This principle has become an 
important issue regarding the protection of research parti­
cipants because of a number of instances Ui bio-medical 
research where the volimtary nature of participation was not 
made clear. For high-risk research written consent to 
participate is now requUed. In the survey interview, 
however, the context of the request for an interview makes it 
easy for respondents to refuse if they do not wish to 
participate and written consent is superfluous. Asking for 
written consent may actually raise suspicion that the 
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Uiterviewer has not been ttuthful about the purpose of the 
interview because written consent is not normally part of a 
conversation between sttangers who have estabUshed that 
the interaction is non-tbreateiung. 

A second important norm is tratiifuUiess. It is part of the 
role obUgation of botii parties to be tratiiful. For the inter­
viewer, this means tellUig the respondent pertinent facts 
about the purpose of the interview, what is required of the 
respondents, e.g., how much time it wiU take, whetiier ttiey 
will need to consult records, whetiier the questions may be 
sensitive, etc. and to answer any questions tiie respondents 
might ask. If providing some Uiformation at tiie begmning 
of the interview might bias responses, such as who die 
sponsor of tiie research is, tiie information can be given at 
the end of the interview. 

The purpose of the interview is to obtaUi tUe information 
requUed by tiie research. The interviewer's role is to get the 
desUed information and the questionnaire is the principal 
instiument for accomplishing this task. A well-designed 
questionnaire makes the interviewer's job easier and 
minimizes die need for the interviewer to have to answer 
questions about the meaning of questions in the question­
naUe. While Uiterviewers need to be ttained about the 
purpose of questions and theU meaning, Uiterviewers may 
become a source of unconttoUed variance if tiiey have to 
interpret questions for many respondents. Interviewers need 
to be alert to cues that respondents are misunderstanding 
questions and to act to correct them. The need for many 
interventions by interviewers indicates a bad questionnaUe. 

If respondents accept the role and agree to participate m 
the interview, tiiey have the obUgation, under the norm of 
trathfuUiess, to answer the questions as accurately and 
completely as possible. This norm, however, may confUct 
widi the general desUe of individuals to be well thought of 
and to present themselves in a favorable hght. In many 
surveys, we ask questions about potentially embarrassUig, 
sensitive or even iUegal beUavior or unpopular attitudes. 
The interviewer and the questionnahe both play an 
important role in minimizing this conflict and reinforce the 
norm of trathfuUiess. The empirical evidence, however, 
suggests that even with the best ttaUied Uiterviewers and the 
best techiuques of questioimaUe design, U is rarely possible 
to prevent some overreportUig of socially desUable behavior 
and attitudes or underreporting of undesirable attitudes and 
behavior (See Bradbum, Sudman and Associates 1979; 
Wentiand and Smitii 1993). 

Survey data are coUected under a sttong norm of confi-
dentiaUty. TUe norm is so sttong that even if it is not made 
explicit, respondents expect tiiat information from mter­
views tiiat have the form of scientific surveys, such as 
public opinion polls or employee attitiide surveys, wUl not 
be identified with them. Violations of this norm such as 

occur witii "suggUig" (selling under die guise of a survey) or 
"fraggUig" (fund raising under die guise of a survey) 
threaten to erode pubUc confidence in surveys and contri­
bute to die increase in rates of refusal to participate. Unless 
the data are collected under "sUield laws" or certificates of 
confidentiality that have die force of law, confidentiality 
promises, however, can be compromised by law enforce­
ment activities. 

Linguists have also noted that there are basic shared 
assumptions underiying conversations that faciUtate the 
interactions. These have been systematically described by 
Grice and are referred to as Grician rales (Grice 1975, see 
also Sudman et al. 1996 for tiieU application in surveys). 
According to Grice, conversations are based on a principle 
of "cooperativeness" which is embodied in four maxims. 
The maxim of quaUty enjoins speakers to be tiuthful and not 
to say things diat they lack evidence for. The maxim of 
relation Uidicates that the utterances are relevant to die topic 
of the ongoing conversation. The maxim of quantity 
requUes that speakers not repeat themselves and make the 
contributions to the conversation as Uiformative as possible. 
The maxim of manner requUes Uiat die speakers be as clear 
as possible in tUeU meaning. Thus, according to Grice, 
speakers are expected to be trathful, relevant, informative 
and clear. 

These maxims apply equaUy to informal conversations 
and to interviews diat have the form of a specid type of 
conversation. Thus the questions asked by the interviewer 
are Uiterpreted within die same framework, diat is bodi 
questions and inttoductory material to questions are relevant 
to the topic, are supposed to be informative and clear. 
Violations of these maxims can lead to confusion on the part 
of respondents and produce response effects that are well 
documented. For example, violations of die maxim of rele­
vance when questions are obscure (see for example, 
Schuman and Presser 1981) or deUberately about fictitious 
issues (Bishop, Oldendick and Tuchfarber 1986) lead to 
respondents trying to make sense of die question by looking 
to contextual cues about the meaning of die question. This 
produces what appears to be an erroneous response when 
viewed from die perspective of die researcher who does not 
understand the conversational assumptions of tbe 
respondents. 

One of the most well documented order effects in 
surveys occurs when questions of differing levels of 
specificity occur together. When one question is general, 
e.g., 'Taking all dungs togedier, how happy are you these 
days? " and tiie other is specific, e.g., "How happy is your 
marriage?", responses to the general question are affected 
by the order of the questions, whUe responses to the more 
specific question are not. The effect appears to be Ihe result 
of the workings of the maxim of relevance. When the 
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general question comes first it is Uiterpreted as Uitended, that 
is, respondents should mclude all aspects of tiieir Uves in 
making die judgment about theU happUiess. When the 
general question comes second after the specific question 
about marriage happUiess, die maxim of relevance suggests 
that respondents should exclude from consideration theU 
marriages because they have aheady reported on them. 
Thus, even diough die question Uterally asks about "aU 
dungs togedier", it is Uiterpreted to mean "all tilings except 
those we have already asked about." It is only diose things 
that have not been asked about that are stiU relevant. 

What happens if the norms outlined above are not 
accepted in the mterview either because the respondent 
rejects or redefines the role of respondent or does not 
observe die maxims of conversation? Of course the easiest 
form of rejection of die role of respondent is to refuse die 
mterview altogether. SometUnes, however, a person 
sampled becomes a "reluctant respondent", that is, they are 
may feel pressured to participate in the study because of 
foUow-up procedures, because they do not Uke to refuse a 
sttong request from another person or for some other reason. 
In such cases diey may care less about being a good 
respondent than just gettUig the interview finished. Thus 
diey may take less time to diink about questions, make less 
effort to recall Uiformation requested, or be less Uiterested 
Ui a trathful answer than a "don't know" or even a false 
answer. Interviewers have told me diat they often feel that 
the responses given by those that they have convinced to 
participate Ui an interview after many attempts at refusal 
conversion are less vaUd diat diose who participate more 
wiUingly. Exttas efforts to obtain high completion rates may 
Ui fact produce less good data. 

Respondents also may nusunderstand die nature of the 
survey mterview, sUnply want to convert it mto a social 
conversation, or not be very skiUed conversationaUsts, that 
is not abide by the Grician maxims and tiius engage m an 
"Uiefficient" conversation. Such conversations are charac­
terized by frequent asides or changes of topic, comments on 
topics of Uttie or no relevance to the question at hand, 
relating personal anecdotes that may be triggered by some 
aspect of the question, or simple repetition of comments. In 
such cases the Uiterviewer must poUtely but firmly teach the 
respondent die rales for the conversation and guide die 
respondent to keep focused on die questions in die mter­
view. SkUled Uiterviewers become experts Ui steering die 
conversation and, by selective remforcement, shaping the 
respondents' behavior to foUow the Grician maxims. 

In summary, mterviews take place in social contexts diat 
have a sttucttue govemed by sociaUy shared expectations 
and norms. These norms may differ from society to society 
and perhaps even widiUi subculttires m die same society, but 
diey have powerful effects on die way mterviews are 

conducted and the way questions are Uiterpreted. Violations 
of the expectations or norms may lead to "effects" tiiat may 
be Uiterpreted as error from die perspective of the 
researcher. If diese norms and expectations are understood, 
they can be used to avoid problems or to mitigate the 
effects. 

Data could also be obtained from interviewers about how 
much the interview deviated from the model outUned above. 
Although Uttie research has been done assessing the quality 
of interviews from this poUit of view, a fruitftil area for 
future research could be to Uivestigate the decline Ui vaUdity 
of data as die conditions of die mterview UicreasUigly 
deviate from the ideal model. 

Cognitive Processes in Survey Response 

Answering questions Ui a survey involves considerable 
cognitive work on die part of respondents. Much of what 
underUes recent advances Ui imderstanding survey response 
processes derives fix)m the appUcation of models of Uifor­
mation processing to the question-answering process. While 
there is stiU much work to be done before we have complete 
and detailed understandmg of how die braUi processes Uifor­
mation, diere is sufficient agreement about the general 
approach to serve as die basis for a better understanding of 
the response process. 

The mind is conceptuaUzed as a large Uiformation 
processing system composed of a series of component 
systems. The physical sensations of sound and sight enter 
die system m die sensory register. The sensory register has 
capacity limitations so diat oiUy a portion of the Uiformation 
is transferred to short-term memory. Attention plays a large 
role Ui determUiUig what is brought mto short-term memory. 
Attention is a function of an executive monitor that enables 
and conttols the Uiformation processing system much the 
way diat programs enable what computers do. The execu­
tive system conttols the entUe system dirough goals and 
plans that are organized into priorities for action. 

The storehouse of die system is the long-term memory 
system diat has a very large capacity. Working memory 
refers to the system in which active diinkUig takes place. 
The activity here draws on short-term memory and 
retiievals from long-term memory. Short-term memory has 
Umited capacity but rapid access, while long-term memory 
has large capacity but is relatively slow in access. Long-
term memory appears to have two radier distinct sub­
systems, semantic memory and episodic memory, aldiough 
this distinction is not uiuversally agreed upon. Semantic 
memory refers to memory associated with vocabulary, 
language sttucttire, rales and absttact knowledge, while 
episodic memory refers to memory for events diat took 
place in time and space. 
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Information is represented as a Ust of features or concepts 
diat are lUiked togedier m networks. Information is stored in 
memory Ui stractures that are hierarchicaUy organized with 
more general concepts beUig Uigher Ui the sttucture dian 
more discrete Uistances of the concept or distUict features. 
The term "schema" is sometimes used to refer to larger, 
more complex shared and/or overleamed stractures that 
organize our thoughts on famiUar topics and may be 
retiieved as a whole rather than as individual parts. 

Language is the medium through which Uiformation is 
primarily commimicated and dius Uiformation, to be 
available for commurucation, must be associated with a 
linguistic code. The exact relationship between language 
and diought and whether or not aU thoughts have verbal 
representation are stUl subjects of debate. It is clear, how­
ever, that meaning is encoded somehow Ui language and 
these codes play an important role in die acquisition, storage 
and retrieval of information. Emotion may also be part of 
the code, although its role is not weU understood. 

Knowledge stractures faciUtate and constraUi patterns of 
activation Ui die mUid. What comes to mind, diat is, into 
consciousness, is Umited and is the resuU of the activation of 
die networks. Activation is rapid but goes along pathways 
determined by the ways Uiformation is encoded. Encoding 
puts Uiformation mto particular categories and stractures die 
pathways by which die Uiformation wiU be retrieved. Cues 
are stimuU that are related to the codes and stimulate the 
activation of the networks. Activation is rapid but does take 
time. The amount of tUne it takes for someone to respond to 
a stimulus (reaction time) is often used Ui research as a clue 
to the way Uiformation is coded. 

There are number of models of the question-answering 
process (CanneU, MiUer and Oksenberg 1981; Strack and 
MartUi 1987; Tourangeau and RasUiski 1988; Sudman 
etal. 1996;) that, while differing m detaUs, generally agree 
on a series of processes respondents go through in 
answering questions. These processes are: 1) compre­
hending the meaning of die question; 2) retrieving relevant 
Uiformation; 3) formulatUig an answer; 4) formatting and 
editing die answer to meet the requirements of the inter­
viewer and respondents self-presentation. WhUe concept­
ually viewed as a Unear sequence, U is recognized that in 
reaUty the processes occur in die flow of a conversation and 
that die different processes may go on Ui paraUel or Ui rapid 
cycling back and forth. For purposes of considering the 
question-answer process, it is useful to consider them as if 
they were separate and proceeded in an orderly sequence. 

Comprehension 

In order to answer a question, respondents must first 
understand what they are being asked. The goal for the 
researcher is for respondents to understand the question in 

the same way diat the researcher does. This goal is very 
difficuU to reach because of the many subdeties and ambi-
gmties of language. Indeed Belson (1981), who has studied 
extensively respondents' understanding of common terms 
such as "weekday", "chUdren," "regularly" and 
"proportion," found widespread misunderstandUig even in 
questions usUig such common terms. 

Comprehension begins with a perceptual process of 
Uiterpreting a string of sounds or written symbols as words 
Ui a language that respondents understand. The string of 
words is "parsed" into syntactical uruts that are understood, 
that is, the meaning that is encoded in the linguistic uiuts is 
exttacted by a process that is stUl poorly understood. Many 
comprehension problems occur because of ainbiguities 
arising from words that have different meanUigs (lexical 
ambiguity) or are used in different ways (stiaictural 
ambiguity). For example, the question "Where is the table?" 
is lexicaUy ambiguous because the word "table" can refer to 
an object on which things can be placed or a set of numbers 
arranged in a sheet of paper. The sentence "Flying planes 
can be dangerous" is stiiicturaUy ambiguous. The interpre­
tation depends on whether "flying" is understood as a verb 
or as an adjective. Stractural ambiguities can be resolved by 
careful wording of questions. Lexical ambiguities, on die 
otiier hand, are Uiherent in language and are usuaUy 
resolved by the context within which die sentences appear. 

Context plays an important role not only in resolving 
ambiguities but also aids Ui interpretUig the meaning of 
words diat are unfamihar. For example, a stiidy by Schuman 
and Presser (1981) found that a question about the Monetary 
Conttol BiU, an obscure piece of proposed legislation, was 
Uiterpreted as referring to an anti-inflationary measure when 
h occurred after a series of questions about Uiflation, but 
was Uiterpreted as referring to controls of die Uitemational 
transfer of money when it occurred after questions deaUng 
with die balance of payments. 

The underlying psychological mechanism for diese types 
of context effects is primUig. In order to Uiterpret the stream 
of sounds or written symbols, we have to draw on our 
semantic memory that contains the store of linguistic infor­
mation that enables us to understand the languages we 
know. SUice this is a large store of knowledge, it takes time 
to retrieve information, and some things wUl be more easUy 
accessible than others. Those bits of Uiformation that have 
been recentiy activated are more easUy accessible and wUl 
be used fkst to interpret what is being said or read. PrimUig 
activates thoughts or "schemata", that is, organized thoughts 
about objects or concepts, so that diey are more accessible 
to consciousness and thus more easUy come into play Ui 
UiteipretUig die questions. In the example above, previous 
questions have primed either thoughts about Uiflation or 
about Uitemational flows of money, so that when die 
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unfamihar concept of die Monetary Conttol BiU is asked 
about, the thoughts that have been primed come more 
rapidly to the fore and affect the interpretation of the words. 

Different meanings may be differentiaUy accessible to 
different respondents because of the frequency with which 
they employ them in daily Ufe. For example, BilUet (cited in 
Bradbum 1992, page 317) observed that, in response to the 
question "How many chUdren do you have?" some 
respondents offered numbers between twenty and thirty. 
Further inspection of the data revealed that these 
respondents were teachers who interpreted the question to 
refer to the chUdren in theU classes, the meaning that was 
most accessible in theU memories. 

Information Retrieval 

Once a question has been comprehended, respondents 
must retrieve from memory the Uiformation necessary to 
answer the question. In almost all cases this means 
retrieving the Uiformation from long-term memory. If the 
question is about behavior, the relevant Uiformation is lUcely 
to be stored Ui episodic memory. If the question is about 
attitudes, the relevant Uiformation is Ukely to be stored in 
semantic memory, but may requhe some retiieval from 
episodic memory. 

Remembering is a process by which the memory 
storehouse is searched to retrieve a particular item that is 
beUig sought. If we think of memory as a big storehouse, U 
is clear that it must be organized in some way in order for us 
to be able to retrieve diUigs from it. Just as we must label 
files when we put them in file drawers, so we must attach 
some kind of labels to information in the memory 
storehouse. The labeling process, often called "encodUig," 
refers to various aspects of the Uiformation or the 
experience, including emotional tone, attached to the item 
when we stored is it memory so that we can retrieve it. (For 
a more complete discussion of memory models see 
Tourangeau et al. 2000, Chapter 3). 

Barsalou (1988) has proposed a theory that provides a 
good framework for understanding how information about 
personal events is stored in memory. He notes that infor­
mation about activities or event types in episodic memory 
includes not only specific events but also extensive 
idiosyncratic, generic knowledge about the events, that is, 
having a generic mental image of some types of activity, 
e.g., visiting a pediatrician, rather than an image of a 
particular event, e.g., going to Dr. Jones about your 
daughter's rash (Brewer 1986, 1994). For activities to be 
stored Ui memory, they must be comprehended. In other 
words diey must be understood widiUi some meaning 
system, usuaUy Unguistic, that brings to bear knowledge of 
past activities and generic knowledge about similar event 
types as weU as specifics of the event itself and the context 

within which it occurred. This complex set of information 
that goes into the comprehension of the event becomes 
integrated into the memory of the event. The comprehension 
process determines how die memories are encoded. 

Information, such as the wordUig of the question and any 
explanatory material available to respondents at the time 
they are asked to recall an event, acts as retrieval cues. 
Retrieval cues are any words, images, emotions, etc. that 
activate or direct the memory search process. If retrieval 
cues do not specify the event type, e.g., pediatrician visits, 
then the event types must be inferred before the search can 
begin. This inference can come from the wording of the 
question or from the larger context in which the question is 
asked, including the preceding questions or tbe inttoductory 
material to the survey. 

Retrieval is an active process that is facUitated by cues in 
the question that activate the pathways of association 
leadUig to die desUed uiformation. Because information, 
bodi Ui episodic and semantic memory, is encoded in many 
different ways, die cues in tUe question or in the context 
sim-ounding the question including previous questions, may 
facUitate or constrain the activation and produce better or 
less good retrieval. 

Retiieval takes time. One clear empUical finding is diat 
giving respondents more time to answer questions produces 
more accurate reports, particularly for behavioral questions. 
But time is not all there is to it. Memories for events in 
one's life appear to be orgaiuzed in event sequences 
(Barsalou 1988), for example, a summer vacation or a 
hospitaUzation, which are hierarchically organized. GivUig 
respondents cues to remind them about the sequence is more 
effective than trying to get them to retrieve information 
about a specific event. For example, in questions about 
alcohol consumption, giving examples of the kinds of situa­
tions in which one might drink increases consumption 
reports. 

Examples are an important aid to recall, but they are not 
a panacea. Giving respondents of Ust of magazines diat they 
might have read improves reports of reading; a Ust of 
organizational types helps respondents remember aU the 
orgarUzations they belong to. While examples may help 
reduce omissions, they have the effect also of being direct 
cues for memory and result in greater reports for the types 
of items on the Ust. If an important type of activity or event 
is omitted from a Ust, the lack of a cue for that type of 
activity may resuU Ui underreportUig. The cuUig effect of 
question wording can scarcely be overestimated. 

When thinking about retiieval, we mostiy thmk about 
forgetting or failure to retrieve relevant information. Some 
times, however, incorrect information may be retrieved that 
results in overreportUig behavior. The best-known example 
is the phenomenon observed by Neter and Waksberg (1964) 




