
Introduction The WSSM Framework Conclusion

The World’s Simplest Survey Microsimulator
(WSSM):

A Tool for Understanding Total Survey Error

Alan F. Karr

National Institute of Statistical Sciences
Research Triangle Park, NC 27709 USA

ITSEW 2012, Santpoort, September 3, 2012

AFK, NISS WSSM 1/15



Introduction The WSSM Framework Conclusion

Two Questions

Question 1

Which makes more difference?

Reduced Sampling Error: 10% increase in sample size

Reduced Measurement Error: 10% decrease in standard deviation

Hidden Question 1a: What does “more difference” mean?
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Two Questions

Question 2

It is possible to answer question 1?

Approaches

Experiment in the real world

Expert opinion (= speculation?)

Experiment in a laboratory, which can only exist as a computer
simulator
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In Words

What Is WSSM?

An extensible (therefore modular) software system that simulates
Population Frame and response variables, location, stratum,
propensity to respond, item nonresponse probabilities
CATI and CAPI Interviewers Location, unit response probability,
measurement error, costs
Survey Process Sample, WEB, CATI and CAPI stages; interviewer
assignment; unit nonresponse; up to 3 contact attempts (with
increasing incentives, omitted items at last stage); item nonresponse;
edit rules; imputation (mean, hot deck, . . . )
Costs of multiple kinds
and compares responses to population using quantified measures of
data utility
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In Words

WSSM is Intended to Be

Powerful enough to handle realistic numbers

Simple enough to conduct serious experiments

Credible enough to be used
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Version 1.1

Pictorial View
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Version 1.1

The Programs

Written in C, consisting of

Population simulator: PopSim-HhE2.c (∼300 lines; 68 KB
executable)
Interviewer simulators: FRSim-CAPI.c and FRSim-CATI.c
(∼300 lines; 68 KB executable)
Computational engine: WSSMEngine.c (∼3300 lines; 150 KB
executable)
Header files: ∼500 lines

Runs from command line
> WSSMEngine parameterFile

Running time 3.7 seconds for population of 100,000 on machine
with modest speed
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The Parameter File

Parameter File
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The Parameter File

Parameter File
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The Output

Excerpts from the Results File
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The Output

Excerpts from the Results File
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Answer to the Question

And the Winner Is . . .

Responses to Population
Case KL (numerical SV) HD (categorical SV)
Base 2.394661 0.018271
10% increase in SS 2.451769 0.015783
10% decrease in ME 1.731715 0.015324
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Final Points

Some Questions

What are the uses for WSSM (or any other microsimulator)?
Promising

Education
Evaluation of theory and methodology
Planning

Challenging
Operational decision making
Cost-data quality tradeoffs (Real Question 1 is “Given a budget
cut of $X, which is better: 13% decrease in sample size or 6%
increase in measurement error?”)

Does it scale?
Can it be validated?
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