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Five Things You Should Remember 
from the Short Course

1. The three principal types of nonresponse bias studies are: 
- Comparing surveys to external data
- Studying internal variation within the data collection
- Contrasting alternative postsurvey adjusted estimates

2. All three have strengths and weaknesses; using multiple 
approaches simultaneously provides greater understanding

3. Nonresponse bias is specific to a statistic, so separate 
assessments may be needed for different estimates

4. Auxiliary variables correlated with both the likelihood of 
responding and key survey variables are important for 
evaluation

5. Thinking about nonresponse before the survey is important 
because different modes, frames, and survey designs permit 
different types of studies
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INTRODUCTION
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What is Nonresponse?

• Unit nonresponse is the failure to obtain 
survey measures on a sample unit

• It occurs after the sampling step of survey 
(don’t confuse with failure to cover target 
population by sampling frame)

• It reflects total failure to obtain survey 
data (don’t confuse with item 
nonresponse, the failure to obtain an 
answer to a given item)
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Construct
Inferential Population

Measurement

Response

Target Population

Sampling Frame

Sample

Validity

Measurement

Error

Coverage

Error

Sampling

Error

Measurement Representation

Respondents

Nonresponse

Error
Edited Data

Processing
Error

Survey Statistic

Nonresponse Viewed in the Total Survey 
Error Perspective



8

Response Rates  

• AAPOR standards for calculations 

• Weighted response rates may be 
appropriate

• Often used as data quality and field 
performance indicator

• Low response rates can be an indicator of 
potential problems such as
– Nonresponse bias

– Underestimated variances
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Nonresponse Error for Sample Mean

In simplest terms

OR

Respondent Mean = Full Sample Mean +

(Nonresponse Rate)*(Respondent Mean –
Nonrespondent Mean)

OR

Survey Results = Desired Results + Error

OR

Nonresponse Error = f(Rate, Difference between 
Respondents and Nonrespondents) 
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Low Nonresponse Rate, Small Difference 

between Respondents and Nonrespondents

Nonrespondents
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High Nonresponse Rate, Small Difference 

between Respondents and Nonrespondents
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Low Nonresponse Rate, Large Difference 
between Respondents and Nonrespondents
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High Nonresponse Rate, Large Difference 
between Respondents and Nonrespondents
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A Stochastic View of Response 
Propensities
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What does the Stochastic View Imply?

• Key issue is whether the influences on 
survey participation are shared with the 
influences on the survey variables

• Increased nonresponse rates do not 
necessarily imply increased nonresponse 
error

• Hence, investigations are necessary to 
discover whether the estimates of interest 
might be subject to nonresponse errors
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So When is Nonresponse Error a 
Problem for a Given Survey?

• Difficult to know without assessing errors 
through auxiliary studies

• Response rates often used as an indicator of 
“risk” of nonresponse error

• Various indicators for risk of nonresponse 
error have been proposed (Groves, et al., 
Survey Practice, 2008)

– These measures are not yet explicitly mentioned 
in the OMB guidance
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OMB Guidance
on Response Rates

• Why are response rates important?

• How should response rates be calculated?

• What are typical response rates for Federal 
Government statistical surveys?

• What are acceptable response rates for 
different kinds of survey collections?

• How can response rates be improved?  

• How can agencies examine potential 
nonresponse bias?

Source: OMB (2006). Questions and Answers When Designing Surveys for Information Collection
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OMB:What are Acceptable 
Response Rates?

• Provide expected response rates and

– Description of how response rate determined

– Description of steps to maximize the response 
rate

• If <80%:

– Plan to evaluate potential nonresponse bias

• Generally, surveys with lower response 
rates may be justified depending on its 
intended use and the use of appropriate 
methods and adjustment procedures.  

Source: OMB (2006). Questions and Answers When Designing Surveys for Information Collection
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• A base or selection weight is the inverse of the probability of 
selection of the unit. The sum of all the sampled units’ base 
weights estimates the population total. 

• When units are sampled using a complex sample design, the 
AAPOR guidelines suggest using (base) weights to compute 
response rates that reflect the percentage of the sampled 
population that respond. Unweighted rates are useful for other 
purposes, such as describing the effectiveness of the effort.

• Weighted response rates are computed by summing the units’ 
base weights by disposition code rather than summing the 
unweighted counts of units.

• In establishment surveys, it is useful to include a measure of 
size (e.g., number of employees or students) to account for the 
units relative importance. The weight for computing response 
rates is the base weight times the measure of size. 

Weights and Response Rates
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• A general rule is that weights should be used in 
nonresponse analysis studies so that relationships 
at the population level can be examined. Guides for 
choosing the specific weights to use are:
– Use base weights for nonresponse bias studies that 

compare all sampled respondents and nonrespondents. 
Weights adjusted for nonresponse may be misleading in 
this situation. 

– Use fully adjusted weights for nonresponse bias studies 
that compare survey estimates with data from external 
sources. One important exception is when the survey 
weights are poststratified. In this case, weights prior to 
poststratification are generally more appropriate.

Weights and Nonresponse Analysis
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Goals of Course

• Course should provide you with tools 
to examine nonresponse bias 

• You can use the tools regardless of 
response rates to obtain insights into 
potential errors
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Nonresponse Bias Study Techniques

1. Comparison to other estimates 
(benchmarking)

2. Nonresponse bias for estimates 
based on variables available on 
sample

3. Studying variation within the 
respondent set

4. Altering the weighting adjustments
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Data Used in Nonresponse Bias Studies

Types of data available (or that could be 
produced in the study)

• Individual data for each population unit

• Individual data for each sampled unit

• Aggregate data for each sampled unit

• Individual data from the data collection 
process 

• Individual data collected from a followup
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1. Benchmarking
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1. Comparison to Other Estimates --
Benchmarking

• Data or estimates from another source 
that are closely related to respondent 
estimates may be used to evaluate bias 
due to nonresponse in the survey 
estimates

– Benchmarking
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1. Benchmarking Survey Estimates 
to those from Another Data Source

• Another survey or administrative record 
system may contain estimates of variables 
similar to those being produced from the 
survey

• Example: Demographic characteristics from 
the American Community Survey (Census), 
number of persons graduating from high 
school from the Common Core of Data 
(NCES)

• Difference between estimates from survey 
and other data source is an indicator of bias 
(both nonresponse and other)
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1. How to Conduct a Nonresponse 
Bias Benchmark Study

1. Identify comparison surveys with very high 
response rates or administrative systems 
that can produce estimates of variables 
similar to key survey estimates

2. Assess major reasons why the survey 
estimates and the estimates from the 
comparison sources may differ

3. Compute estimates from the survey (using 
final weights) and from the comparison 
source to be as comparable as possible 
(often requires estimates for domains)

4. The difference is an estimate of overall bias
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1. Pro’s and Con’s of Benchmark 
Comparison to Estimate NR Bias

• Pro’s
– Relatively simple to do and often inexpensive

– Estimates from survey use final weights and are thus 
relevant

– Gives an estimate of bias that may be important to analysts

• Con’s
– Estimated bias contains errors from the comparison source 

as well as from the survey; this is why it is very important 
that the comparison source be highly accurate

– Measurement properties are generally not consistent for 
survey and comparison source; often is largest source of 
error

– Item nonresponse in both data sets reduces comparability
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Li, G., Schoeni, R.F., Danziger, S., and Charles, K.K. (2010). New 
expenditure data in the PSID: Comparisons with the CE. Monthly 

Labor Review, 133(2), 29-39.

• Purpose: Estimate dynamic aspects of economic 
and demographic behavior

• Target population: U.S. individuals and family units
• Sample design: Longitudinal household survey 

started in 1968 with oversample of low income 
households

• Mode of data collection: f-t-f originally, mainly phone 
since 1972

• Response rate: 75% initially, attrition loss of 36% by 
‘80

• Target estimate: Various expenditure measures
• Nonresponse error measure: Expansion of 

expenditure questions in 1999 allows for comparison 
to Consumer Expenditure (CE—Interview Survey; 
RR=80% in 2000) population estimates overall and 
by age.
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PSID Estimates Compared to CE 
Interview Survey Estimates

• Purpose: Estimate dynamic aspects of economic 
and demographic behavior

• Target population: U.S. individuals and family units
• Sample design: Longitudinal household survey 

started in 1968 with oversample of low income 
households

• Mode of data collection: f-t-f originally, mainly phone 
since 1972

• Response rate: 75% initially, attrition loss of 36% by 
‘80

• Target estimate: Various expenditure measures
• Nonresponse error measure: Expansion of 

expenditure questions in 1999 allows for comparison 
to Consumer Expenditure (CE—Interview Survey; 
RR=80% in 2000) population estimates overall and 
by age.
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PSID Estimates Compared to CE 
Interview Survey Estimates

Ratios of mean PSID expenditure to mean CE expenditure:

Expenditure category 1999 2001 2003

Total 0.96 1.02 1.01

Total food 1.03 1.08 1.10

Total housing 0.94 1.00 0.97

Mortgage 1.10 1.27 1.17

Rent 0.96 0.96 0.96

Health care: Insurance 0.97 1.11 1.09
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Conclusions

• In general, for the expenditures measured PSID 
estimates are comparable to CE estimates.

• Broad categories align very well; some minor 
differences at subcategory level.

• Cross-sectional “lifecycle” estimates (by age 
category) are generally similar; exception is 
difference in early 50s, primarily due to difference in 
education expenditures.

• Limitation:

– Nonresponse is not the only reason for 
differences in the estimates, and may not even be 
the main source of the difference
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2. Using Variables Available 
on the Sample
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2. Methods/Sources of Variables

• Sampling frame variables (correlated with 
key survey variables)
– Examples: Length of membership on organization 

list in study of member attitudes, listed phone 
status in telephone survey of residential mobility

• External data that can be matched to the 
entire sample (e.g., administrative records) 

– Examples: employee records, pension records, 
voting records
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2. Methods/Sources of Variables 
(Cont.)

• Observations taken during data collection 
(e.g., interviewer observations); note that 
these must be measured consistently for 
respondents and nonrespondents

– Examples:  Any indications of children at 
household (play equipment, etc.); any homes on 
block with bars on windows

• Seeded sample

– Examples: Include a set of people of a certain 
profession (based on a professional association 
list); include a set of people of a certain 
educational attainment (based on alumni lists) 
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2. How to Conduct a Nonresponse Bias 
Study Using Variables Available on the 

Sample
1. Examine sampling frame/external sources to 

identify variables related to key survey 
estimates, or collect interviewer observations 
on variables related to key survey estimates

2. Match sampling frame/external 
data/interviewer observations variables to the 
sample cases. Only data for the full sample are 
needed, so efforts to process frame data may 
be restricted to the full sample if necessary 

3. Compute statistics for the full sample and for 
respondents-only (using base weights); the 
difference is the estimated nonresponse bias

4. Classify nonrespondents by reasons (e.g., 
noncontact/refusal) and compute statistics for 
these groups to identify sources of bias
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2. How to Conduct a Nonresponse Bias 
Study Using a Seeded Sample

1. Find source with highly reliable characteristics related 
to key survey estimates, and include some units with 
and without the characteristic in the sample

2. Include the seeded sample in the survey operations, 
making sure the seeded units are handled just like all 
other units (e.g., interviewers are blinded to seeding) 

3. Compute response rates by the characteristic. If the 
rates are similar then estimates correlated with the 
characteristic have small biases; if the rates are very 
different, then the estimates are subject to large biases 
depending on the response rate. Generally this 
analysis is done without survey weights and bias 
estimates are not produced

4. Examine source of nonresponse by tabulating 
response rates by reasons (e.g., noncontact/refusal) for 
the seeded sample by the characteristics 



2. Statistical Tests using Variables 
Available on the Sample

• Using the external/sampling frame/interviewer 
observation variables as the outcome (Y) variable, 
calculate the full-sample mean (or proportions) and the 
respondent-only mean (or proportions) 

– Can also calculate refusal and noncontact mean

• Calculate the appropriate (design-based) t-test of 
differences in means or proportions between the full-
sample estimate and the respondent-only estimate

– In computing the test statistic, be sure to account for 
correlation between the two estimates

– Apply “practical significance” rules

38



39

2. Pro’s and Con’s of Using Variables 
Available on the Sample to Estimate 

Nonresponse Bias
• Pro’s

– Measurement properties for the variables are consistent for 
respondents and nonrespondents

– Bias is strictly due to nonresponse
– Provides data on correlation between propensity to respond 

and the variables

• Con’s
– Bias estimates are for the external variables themselves; 

only external variables highly correlated with the key survey 
statistics are relevant

– The method assumes no nonresponse adjustments are 
made in producing the survey estimates; if external 
variables are highly correlated with response propensities, 
then they may be used in adjustment

– Item nonresponse in the external variables reduces utility of 
variables

– For interviewer observations, it may be difficult to assure 
measurement properties for the variables are consistent for 
respondents and nonrespondents
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2. Pro’s and Con’s of Using Variables 
Available on the Sample to Estimate 

Nonresponse Bias (Cont.)
• Additional Con’s for Seeded Sample

– Seeded sample adds to data collection costs, and does not 
contribute to estimates

– Estimates can only be produced for variables known from 
the seeded sample and seeded sample is often small

– Bias estimates are usually not produced
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Olson (2006) An Investigation of the Nonresponse – Measurement 
Error Nexus, PhD dissertation, University of Michigan

• Purpose: Study of university student 
financial aid (National Postsecondary 
Student Aid Study)

• Target population: students in US colleges

• Sample design: Sample of institutions then 
students

• Mode of data collection: Web, then telephone

• Response rate: 70% (for subset examined) 

• Target estimate: Receipt of state aid

• Nonresponse error measure: Comparison to 
college records
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Amount of State Aid Received 
(Relative Bias = 8.4%)
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Conclusions of Olson (2007)

• Respondent mean overestimates 
amount of state aid received

• Limitation:

– Some nonrespondent students were 
missing school records
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• Purpose: Estimation of assets, liabilities and 
financial relationships

• Target population: U.S. households
• Sample design: Area probability + list frame 

of wealthiest
• Mode of data collection: Face to face
• Response rate: 31.2% on list frame cases
• Target estimate: Sum of capitalized income 

flows (wealth index)
• Nonresponse error measure: Variables on 

list sampling frame

Kennickell, A., and McManus, D. (1993). Sampling for 
household financial characteristics using frame 

information on past income. Proceedings of Survey 
Research Methods Section of the ASA, 88-97.
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Mean Wealth Index (in $100) and Mean Income of List 
Frame Sample by Disposition Categories. 1993 SCF 

Unweighted (Relative Bias = -36%, -43%)

Based on manipulation of Tables 13 and 14
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Conclusions

• Estimates of wealth based on 
unadjusted respondent data are 
underestimates of target population 
values

• Nonresponse error impact varies 
across types of nonresponse 
(noncontact, refusal, other)

• Limitation:
– Limited variables available on records
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• Purpose: Measurement of crime victimization

• Target population: UK household population

• Sample design: Multi-stage sample

• Mode of data collection: Face to face

• Response rate: 83.5%

• Target estimate: Interviewer observation 
variables on sample unit

• Nonresponse error measure: Difference between 
respondents and nonrespondent sample units 
on interviewer observations

Lynn, P. (2003). PEDASKI: Methodology for 
collecting data about survey nonrespondents. 

Quality and Quantity, 37, 239-261.
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Detached House, Entryphone at Door of 
Sample Unit (Relative Bias = 5%, -10%)
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Conclusions

• Respondent households overestimate 
prevalence of detached houses, 
underestimate prevalence of units with 
entryphones

• Limitation:

– These estimates are not key estimates of 
the survey
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• Purpose: Support of schools and education

• Target population: Adults in U.S. telephone 
households; seeded sample of teachers

• Sample design: List-assisted RDD; stratified 
sample of teacher list

• Mode of data collection: Telephone

• Response rate: Variable

• Target estimate: Sensitivity of teachers to 
topic

• Nonresponse error measure: Comparison of 
response rates between teachers and RDD

Groves, R., Presser, S., and Dipko, S. (2004). The role 
of topic interest in survey participation decisions. 

Public Opinion Quarterly, 68, 2-31.
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Response Rates for Survey on Education and 
the Schools for Teachers and Full RDD Sample
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Conclusions

• Teachers respond at much higher rates 
to survey on topic of potential interest 
to them

• Limitation:

– No direct nonresponse bias estimate on 
key statistics possible only with frame 
containing such information
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3. STUDYING VARIATION WITHIN 
THE RESPONDENTS



54

3. Studying Variation within the 
Respondent Set

• Data collected as part of the survey or as an addition to 
the survey may be used to evaluate bias due to 
nonresponse in the survey estimates

• Approaches that use existing data
– Use of screener and prior wave data

– Analyzing estimates by level of effort or estimated response 
propensity

– Variation in response rates over subgroups

– Calculating R-indicators

• Approaches that collect new data 
– Following up nonrespondents (with or without a double sample)

– Mounting randomized nonresponse experiments



3. Methods studying internal 
variation using existing data

• Screener or prior wave data 

– Examples: Data from household reporter 
during screening/eligibility interview; data 
from prior wave of a longitudinal survey

• Level of effort data

– Examples: Number of call attempts; 
refusal conversion indicators; early vs. 
late respondent

55
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3.1 How to Conduct a Nonresponse Bias 
Study Using Screener or Prior Wave Data

1. Try to maximize the screening or prior wave 
response rate

2. Collect data on variables correlated with the 
survey variables during the screening or 
prior wave

3. Compute statistics for the full sample and 
for main or current wave survey 
respondents-only (using base weights); the 
difference is the estimated nonresponse 
bias on the screener or prior wave variables



3.1 Statistical Tests using Screener 
or Prior Wave Data

• Using the screener or prior wave variables as 
the outcome (Y) variable, calculate the 
respondent mean and the nonrespondent 
mean. 

– Can also calculate refusal and noncontact mean.

• Calculate the appropriate (design-based) t-
tests or chi-square test of differences in 
means or proportions between the 
respondents and nonrespondents

57
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3.1 Pro’s and Con’s of Screener Data 
to Estimate Nonresponse Bias

• Pro’s
– Measurement properties for the variables are 

consistent for respondents and nonrespondents
– Bias is strictly due to nonresponse
– Provides data on correlation between propensity 

to respond and the variables

• Con’s
– Nonresponse in the screening step reduces the 

scope of the sample that the bias estimates 
describe

– Bias estimates are for the screener data variables; 
only screener data variables highly correlated 
with the key survey statistics are relevant
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• Purpose: Measure how Americans use their time

• Target population: U.S. civilian noninstitutionalized 
population ages 15+

• Sample design: Random selection from households 
completing 8th wave (“month-in-sample”) of the 
Current Population Survey

• Mode of data collection: Phone

• Response rate: About 94% for CPS 8th month-in-
sample interview; 56% response rate for 2004 ATUS

• Target estimate: Time spent on various activities

• Nonresponse error measure: Comparison of ATUS 
respondents to ATUS sampled cases (8th MIS CPS 
respondents) 

Abraham, K.G., Maitland, A., and Bianchi, S.M. (2006). 
Nonresponse in the American Time Use Survey: Who is missing 

from the data and how much does it matter? Public Opinion 
Quarterly, 70, 676-703. 
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Percentage Who Work 45+ Hours/Week, 
Percentage Who Rent 

(Relative Bias = 9%, -20%)

•Estimates computed by applying unweighted sample sizes to tabulated 
response rates.
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Conclusions

• Results “offer little support for hypothesis that busy 
people are less likely to respond.”

• “Consistent and significant differences in response 
rates across groups…seem to [support] the ‘social 
integration’ hypothesis.”

• Limitation:

– Estimate of nonresponse bias limited to CPS 8th

MIS respondents
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3.2 How to Analyze Level of Effort

1. Associate level of effort data to 
respondents (e.g., number of callbacks, 
ever refused, early or late responder)

2. Compute statistics for each level of effort 
separately (usually unweighted or base 
weights only)

3. If there is a (linear) relationship between 
level of effort and the statistic, then may 
decide to extrapolate to estimate statistic 
for those that did not respond

4. Often more appropriate to do the analysis 
separately for major reasons for 
nonresponse



3.2 Statistical Tests using Level of 
Effort Data

• Using the variables reported in the survey as the 
outcome (Y) variable, calculate the mean for each 
successive level of effort. 

• Calculate the appropriate (design-based) t-tests or chi-
square test of differences in means or proportions 
between the levels of effort

• Estimate a linear regression predicting the survey 
variable with the number of follow up attempts

– Use logistic regression as appropriate for dichotomous 
outcomes

– Test the hypothesis of a linear trend in estimates across levels of 
effort 63
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3.2 Pro’s and Con’s of Using Level 
of Effort Analysis to Estimate Bias

• Pro’s
– Simple to do, provided data collection systems 

capture the pertinent information
– In some surveys may provide a reasonable 

indicator of the magnitude and direction of 
nonresponse bias

• Con’s
– Highly dependent on model assumptions that 

have not been validated in many applications
– Difficult to extrapolate to produce estimates of 

nonresponse bias without other data
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• Purpose: Child support awards and payments

• Target population: Divorce cases with child-support 
eligible children in 20 Wisconsin counties

• Sample design: Element sample of court cases

• Mode of data collection: Telephone

• Response rate: 69.7% mothers, 57% fathers

• Target estimate: Child support dollars owed

• Nonresponse error measure: Comparison to court 
records for respondents and nonrespondents

Lin, I.-F., and Schaeffer, N. (1995). Using survey 
participants to estimate the impact of nonparticipation. 

Public Opinion Quarterly, 59, 236-258.
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Mean dollars owed in child support (nonresident mothers)

Lin, I.-F., and Schaeffer, N. (1995). Using survey participants to estimate the impact of
nonparticipation. Public Opinion Quarterly, 59, 236-258.
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Conclusion

• Mean amount owed in child support for 
refusals and noncontacts differ from each 
other and from those completing the 
interview

• The relationship between the number of calls 
and the amount owed is not clear, so little 
evidence that nonrespondents are like those 
who respond with more effort

• Limitation:
– Limited variables on records; only officially 

documented payments on records



3. Methods studying internal 
variation by collecting new data

• Nonresponse follow-up

– Examples: Use extra efforts (incentives, 
shortened questionnaire, better 
interviewers) to recruit previous 
nonrespondents

• Randomized nonresponse experiments
– Examples: Experimentally vary survey 

features that have been shown to affect 
response rates, such as incentives, 
sponsorship or main topic over random 
subsamples of the full sample 68
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3.3 How to Do a Nonresponse 
Follow-up Study

1. Define a set of recruitment techniques 
judged to be superior to those in the 
ongoing effort

2. Determine whether budget permits use of 
those techniques on all remaining active 
cases

• If not, implement 2nd phase sample

3. Implement enhanced recruitment protocol

4. Compare respondents obtained in 
enhanced protocol with those in the initial 
protocol



3.3 Statistical Tests using 
Nonresponse Follow-up Studies

• Using the nonresponse follow-up variables as the 
outcome (Y) variable, calculate the main study 
respondent mean and the nonresponse follow-up 
respondent (proxy nonrespondent) mean, 
weighted appropriately for double sample if used.

• Calculate the appropriate (design-based) t-tests 
or chi-square test of differences in means or 
proportions between the main study respondents 
and nonresponse follow-up respondents

70
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3.3 Pro’s and Con’s of Nonresponse 
Followup Study

• Pro’s
– Direct measures are obtained from 

previously nonrespondent cases

– Same measurements are used 

– Nonresponse bias on all variables can be 
estimated

• Con’s
– Rarely are followup response rates 100%

– Requires extended data collection period
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Matsuo, et al. (2010). ‘Measurement and adjustment of 
nonresponse bias based on nonresponse surveys: the case of 
Belgium and Norway in the European Social Survey Round 3’. 

Survey Research Methods. 4: 165-178.

• Purpose: Measure attitudes and beliefs throughout 
Europe

• Target population: Adults in Belgium and Norway
• Sample design: Area probability sample
• Mode of data collection: Face to Face
• Response rate: Belgium: 61% main survey; 44.7% 

nonresponse follow-up; Norway: 64% main survey; 
30% nonresponse follow-up

• Target estimate: Social participation and 
neighborhood security

• Nonresponse error measure: Use short questionnaire 
on nonrespondents
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Percentage who feel very safe, participate in 
social activities much less than most, and are 

not at all interested in politics
(Relative Bias = 3.4%, -23.4%, -30.7%)

Table 3 in Matsuo, et al. (2010)
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Conclusions

• Nonrespondents were less interested in 
politics and less involved in social activities, 
but no clear difference on safety concerns

• Limitation:
– Bias estimates do not reflect nonresponse on the 

followup questionnaire
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3.4 How to Mount Randomized 
Nonresponse Experiments

1. Choose a design feature expected to affect 
response rates and hypothesized to affect 
nonresponse bias

2. Mount randomized experimental design, 
assigning different design features to 
different random subsamples

3. Compare response rates and key survey 
estimates among experimental treatment 
groups 



3.4 Statistical Tests using 
Randomized Experiments

• Using the variables reported in the survey as the 
outcome (Y) variable, calculate the mean for each 
experimental condition. 

• Calculate the appropriate (design-based) t-tests, 
ANOVAs or chi-square test of differences in means 
or proportions between the levels of effort

76
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3.4 Pro’s and Con’s of Nonresponse-
Related Experiments

• Pro’s
– Pure effect of design feature on response rates is 

obtained

• Con’s
– Expensive to mount multiple protocols
– Without some external benchmark, which 

treatment is preferred is questionable
– Method offers potentially lower nonresponse bias 

in one treatment but higher biases in other 
treatments, losing an opportunity to reduce bias 
in full sample
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Groves, R.M., Couper, M.P, et al. (2006) “Experiments 
in Producing Nonresponse Bias,” Public Opinion 

Quarterly, 70(5): 720-736.

• Purpose: Attitudes toward birding or mall design

• Target population: members of the American Birding 
Association or general population adults

• Sample design: random sample from the ABA 
members or purchased from commercial vendor

• Mode of data collection: Mail

• Response rate: variable by topic of questionnaire

• Target estimate: Participating in bird watching 
activities

• Nonresponse error measure: Comparison of 
response rates by survey topic treatment groups



Response Rates % interested in birding
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Response Rate and Percentage of Respondents Interested 
in Birding for Survey About Birding Versus Mall Design

Groves, R.M., Couper, M.P, et al. (2006) “Experiments in Producing Nonresponse Bias,” Public Opinion Quarterly, 70(5): 720-736. Figure 7 and 8
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Conclusions

• Response rates for birders highest 
when topic is of interest to them

• Estimates of birding also affected by 
survey topic

• Limitations

– Not possible to determine whether the 
differences among the general population 
adults in birding estimates due to 
nonresponse or measurement errors
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4. USING ALTERNATIVE 
ESTIMATION SCHEMES TO 

EVALUATE NONRESPONSE BIAS
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4. Using Alternative Estimation 
Schemes

• Alter the estimation scheme and compare the 
estimates to evaluate nonresponse bias:

- Prepare estimates under different assumptions

- Adjust using models of characteristics

- Adjust using models of response propensity

- Adjust using selection (Heckman) models

- If the estimates vary by the estimation 
scheme, then the weighting approach should 
be carefully examined and the one most 
likely to have lower nonresponse bias should 
be used
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4. Methods for Conducting a Nonresponse 
Bias Analysis Using Alternative Estimates

• Conduct a “what if” analysis by assuming a 
distribution for the nonrespondents (typically 
doesn’t involve altering the weights)

• Re-weight using additional characteristics 
associated with key survey estimates

• Re-weight using additional characteristics 
associated with response propensities

• Heckman Model: Use auxiliary data to predict 
probability of responding to the survey and then 
use second stage regression to estimate 
characteristic including the selection variable



84

4. Pro’s and Con’s of Comparing Estimates 
Based on Different Assumptions

• Pro’s
– If good predictors are available, then it is likely 

that the use of these in the weighting will reduce 
the bias in the statistics being evaluated

– If the differences in the estimates are small, it is 
evidence that nonresponse bias may not be large

• Con’s
– Recomputing weights may be expensive
– If good correlates are not available then lack of 

differences may be indicator of poor relationships 
rather than the absence of bias
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4. Pro’s and Con’s of Comparing Estimates 
Based on Different Assumptions (Cont.)

• Con’s (Cont.)
– With the “what if” aproach, alternative estimates 

are often highly variable and may not be very 
informative about the actual bias

– With the Heckman Model, separate regressions 
are needed for each statistic, and the method has 
assumptions that often do not hold



Kauff, Jacqueline, Robert Olsen and Thomas Fraker. (2002) 
Nonrespondents and Nonresponse Bias: Evidence from a 
Survey of Former Welfare Recipients in Iowa. Mathematica 

Policy Research.

• Purpose: Understand well-being of former TANF 
recipients

• Target population: families that left Iowa’s TANF 
program in 1999

• Sample design: random sample from list of former 
TANF recipients

• Mode of data collection: Telephone

• Response rate: 76%

• Target estimate: Participating in bird watching 
activities

• Nonresponse error measure: ‘What if’ estimates for 
labor market and health outcomes
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% Employed $ Monthly Earnings
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Estimates of % Employed and $ Monthly Earnings
assuming ‘best case’ outcomes (all improved)

and ‘worst case’ (all declined) outcomes for nonrespondents 
(Bias = 3.6%, -8.7%; 8.9%, -8.6%)

Kauff, Olsen and Fraker. (2002)  Nonrespondents and Nonresponse Bias: Evidence from a Survey of  Former Welfare Recipients in Iowa. Exhibit 4.2



Conclusion

• Estimates based on ‘best’ and ‘worst’ 
case scenarios are similar to each 
other, with similar policy implications

• Survey has limited nonresponse bias in 
wave 1 study
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Van de Kerckhove, Krenzke, and Mohadjer (2006). 
Approaches to a nonresponse bias analysis in an Adult 

Literacy Survey. Proc. of SRMS.

• Purpose: Estimate English literacy by assessment.

• Target population: Adults in US

• Sample design: Sample households and then sample 
one adult in 2003

• Mode of data collection: Face-to-Face

• Response rate: Screener 82%, extended 78%, 
assessment 97%

• Target estimate: Proportion of adults by literacy level

• Nonresponse bias measure: Use alternative 
weighting scheme (add home ownership—which is 
related to literacy—to poststratification)



90

Adjust Weights Using Home Ownership 
in Poststratification and Estimate Prose 

Literacy Score

Percent renter

Unadjusted wt Adjusted wt

mean se mean se

Overall 280.0 1.3 280.1 1.3 

30% or less 275.7 1.2 275.8 1.2 

More than 30% 287.9 1.2 288.0 1.2 
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Conclusions

• Renter status was correlated with literacy 
score but not included as poststratification 
variable. 

• Including home ownership in weighting had 
little effect on prose literacy score

• Other poststratification variables correlated 
with home ownership already included so 
addition made little difference 

• Limitation:
– No evidence other correlates would not reduce 

nonresponse bias
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Ekholm and Laaksonen (1991). Weighting via 
response modeling in the Finnish household 

budget survey. Journal of Official Statistics, 3, 
325-337.

• Purpose: Finnish Household Budget survey 
estimates and monitors consumption in Finland

• Target population: Households in Finland

• Sample design: Sample persons from register and 
collect data from households (1985)

• Mode of data collection: 2 f-t-f interviews 2 weeks 
apart

• Response rate: 70%

• Target estimate: Number of households

• Nonresponse error measure: Use data from registers 
to estimate logistic regression for probability to 
respond (factors include urbanicity, region, property 
income, and household structure).
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Estimated Number of Households (in 
1,000s) Using Two Adjustment Schemes
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Conclusions

• Evidence suggested that revised 
scheme reduced bias

• The scheme was considered to be 
highly practical since it could be used 
with a variety of statistics

• Limitation:
– Evaluation using external estimates limited 

to a few variables
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Messonier, M., Bergstrom, J., Cornwell, C., Teasley, R., and 
Cordell, H. (2000). Survey response-related biases in contingent 

valuation: concepts, remedies, and empirical application to 
valuing aquatic plant management. American Journal of 

Agricultural Economics, 83, 438-450.

• Purpose: Estimate willingness to pay for aquatic 
plant management in Lake Guntersville, AL 

• Target population: Recreational users of lake
• Sample design: Stratified random sample of visitors 

during 9AM-5PM time period and sample of lakeside 
residents

• Mode of data collection: Mail questionnaire among 
those interviewed as visitors and residents

• Response rate: 50%
• Target estimate: Mean amount willing to pay for plant 

management
• Nonresponse bias estimate: Heckman two-stage 

correction for unit nonresponse, using variables 
measured during initial interview
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Two-stage “Heckman” Adjustment

• Probability of being a respondent to 
mail questionnaire (nonfishers) =

.09(education of sample person) + 

.03(number of persons in household)

• Use this equation to estimate a 
‘selection bias’ term to adjust estimates 
of another regression model to 
estimate willingness to pay
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Estimated Mean Dollar Willingness 
to Pay
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Conclusions

• Without selection bias adjustment, 
there appears to be an underestimate 
of the amount nonfishers are willing to 
pay for aquatic management

• Limitation:

– No assessment of assumptions underlying 
use of selection bias equation 



SUMMARY OF THE COURSE
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Five Things You Should Remember 
from the Short Course

1. The three principal types of nonresponse bias studies are: 
- Comparing surveys to external data
- Studying internal variation within the data collection
- Contrasting alternative postsurvey adjusted estimates

2. All three have strengths and weaknesses; using multiple 
approaches simultaneously provides greater understanding

3. Nonresponse bias is specific to a statistic, so separate 
assessments may be needed for different estimates

4. Auxiliary variables correlated with both the likelihood of 
responding and key survey variables are important for 
evaluation

5. Thinking about nonresponse before the survey is important 
because different modes, frames, and survey designs permit 
different types of studies


