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• Imputations in case of missing data (item non-response or following 
outlier removal)

• Imputed values can be derived from auxiliary variables that are 
available within the data set.

• The R package mice (Multivariate Imputation by Chained Equations) is 
widely used package for making imputations (Van Buuren (2018))

Motivation
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We would like to develop an imputation process that is:

1) Flexible: the process can be adapted to different surveys and (target 
and prediction) variables and imputation methods

2) Transparent: the process and imputation methodology is specified in 
a transparent manner 

3) Automatized : the entire process is simple to use and can be easily 
run with different specifications 

Motivation
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Overview
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See van der Loo M.P.J. (2021).
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Input of the process

Imputation process

Dataframe

Metadata file The metadata file allows 
specifying:

• Formats
• Outliers
• Applicability conditions
• Predictor variables to be
included
• Recoding of categorical
variables
• …
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

The statistician can iterate to find 
the most appropriate

imputation design
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Specify path, names of variables, … 
• Load data and metadata
• Compare variables in data 
and metadata files 
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Format data classes and missing values 
• Identify outliers
• Recoding of variables
• Selection of rows and columns
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Automatic variables selection using 
Random Forest (Schork, 2018, Breiman 2001))
(%incMSE or MeanDecreaseAccuracy)
• Combine automatic and forced predictors
as specified in the metadata file
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Specify the imputation method for each
variable
• R mice defaults are recommended:

• pmm for continuous variables
• logreg for binary variables
• polyreg for categorical variables

• More imputation methods can be 
accessed through the miceadds package 
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• The imputation (mice) is applied  in line with 
the outcome of the previous steps
• Results are saved and log files (mice) are 
created.
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Non response rates for target variable and 
specified sub-groups
• Visual comparison between imputed and 
observed distributions
• Descriptive statistics before/after imputation
• Multiple imputations to assess variability
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Imputation process

Step 1: Metadata 

Step 2: Data preparation

Step 3: Modeling

Step 4: Methodology

Step 5: Imputation

Step 6: Evaluation

Step 7: Report

• Consolidates the outcomes of preceding steps
into a report (quarto).
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• An R package has been developed 
for the process

• A function for each of the 
steps

• A wrapper function 
combining all the steps

• R package internally distributed at 
STATEC

R package
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Report
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• An end-to end imputation process that is flexible, transparent and 
easy to use

• Test are ongoing to apply the R package to STATEC surveys (Labour
Force Survey, Tourism Survey)

• Challenges faced:  data formatting issues, categorical variables with 
many modalities, evaluation/interpretation of results, semi-continuous

target variables (2-step imputation)   

• Work in progress!

Conclusion
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