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Analyses with erroneous observations
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Activities

► Article on the general relevance of the topic 
(Wallace 2020)

► Literature survey about current practice 
(Shaw et al. 2018)

► STRATOS guidance document:

Part 1 – Basic theory and simple methods of adjustment 
(Keogh et al. 2020)

Part 2 – More complex methods of adjustment and 
advanced topics (Shaw et al. 2020)

► Presenting papers and workshops at conferences

► Website: http://www.stratostg4.statistik.uni-muenchen.de

► Interactive Shiny application “MEM-Explorer”: 

https://mem-explorer.shinyapps.io/MEMExplorer-v5/

STRATOS TG 4: Measurement error and misclassification
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Aims

Increase the awareness of the problems
caused by measurement error and 
misclassification in statistical analyses

Remove barriers to use statistical 
methods that deal with such problems1. 2.



Home
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Navigation bar 
with 4 tabs

MEM-Explorer is 
based on the 

Guidance Document 
of TG 4

Two main menus: 
- Overview

about theory 
- Exploration module

to explore MEM 



Overview
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Basics for each section

Subsections for each 
section

Sections: 

• Main Types of error

• Impact on Regression

• Error Adjustment



Overview
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Main Types of Error

• Random vs. systematic

• Classical vs. linear vs. Berkson
− Measurement error
− Misclassification

• Additive vs. Multiplicative

• Differential vs. Non-differential 

Impact on Regression

Error Adjustment



Overview
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Main Types of Error

Impact on Regression

(a) Measurement error

• Classical vs. Linear vs. Berkson

• Impact on
Regression coefficient
Test of null hypothesis
Power

(b) Misclassification

• Classical vs. Berkson

Error Adjustment



Overview

Page 8MEM-Explorer: teaching tool for exploring measurement error and misclassification in statistical analyses

Impact on Regression

Error Adjustment

• SIMEX

(a) Measurement error

(b) Misclassification

Main Types of Error



Specification of sample size, outcome model and covariate distributions

Exploration
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Subsections with 
output:

• Error Model 

• Impact on Regression 

• Error Adjustment 

• Data Table

Exploration: 

• Measurement Error

• Misclassification

Specification of error 
model



Exploration ‒ Input
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Exploration ‒ Output
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Impact on Regression

Error Adjustment

Error Model

Empirical distributions:
• True covariate
• Error-prone covariate
• Measurement error

Data Table



Exploration ‒ Output
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Impact on Regression

Visualization of the impact of MEM 
on the regression model

Error Adjustment

Error Model

Data Table



Exploration ‒ Output
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Impact on Regression

Error Adjustment

Visualization of regression models 
using methods that adjust for bias in 
regression coefficients caused by 
MEM

Error Model

Data Table



Exploration ‒ Output
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Impact on Regression

Error Adjustment

Error Model

Data Table

• Excerpt of simulated dataset

• Download



Sample size 

𝑛 = 100

Outcome model

Simple linear regression model with

• coefficients 𝛽0 = 0 and 𝛽1 = 1

• error variance Var(𝜀) = 1

Covariate distribution

𝑋~𝑁(0,1)

Error model

• Additive, classical error

• Error variance 

Example
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Summary & outlook
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▶ Shiny app for interactive exploration of 
measurement error and misclassification

▶ Find MEM-Explorer here: https://mem-explorer.shinyapps.io/MEMExplorer-v5/

▶ Ideas for improvement are welcome: vdeffner@bfs.de

Future work

• Options to specify parameters in MEM adjustment methods

• Integration of further MEM adjustment methods

• Measurement error in the outcome

mailto:vdeffner@bfs.de


Impressum

Bundesamt für Strahlenschutz
Postfach 10 01 49
38201 Salzgitter 

Tel.: +49 30 18333-0
Fax: +49 30 18333-1885
E-Mail: ePost@bfs.de

www.bfs.de

Kontakt für Rückfragen
Dr. Veronika Deffner
vdeffner@bfs.de
030/18333-2251


