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• Complete-case analysis

• Available-case analysis

• Last value carried forward

• Using information from related observations

• E.g. mother’s SES if father’s SES is not available

• Add an extra category for missing data?

• Impute with mean value or use regression analysis?

• Check that missingness is not due to questionnaire
(e.g. participants may have been asked to skip
questions)

How to analyse data?



Purpose of multiple imputation

• To generate possible values for missing

values by creating several (e.g. 10) 

‘complete’ datasets

• As a result, output for each complete

dataset and pooled output



Advantages of multiple imputation

• Reduce bias

• Improve validity

• Increase precision

• Result to robust statistics



SPSS –missing value analysis

• Describes the pattern of missing data. Where are the missing values 
located? How extensive are they? Do pairs of variables tend to have 
values missing in multiple cases? Are data values extreme? Are 
values missing randomly?

• Estimates means, standard deviations, covariances, and correlations 
for different missing value methods: listwise, pairwise, regression, 
or EM (expectation-maximization). The pairwise method also 
displays counts of pairwise complete cases.

• Fills in (imputes) missing values with estimated values using 
regression or EM methods; however, multiple imputation is 
generally considered to provide more accurate results.



SPSS –missing value analysis



Analyze patterns

Descriptive measures of the patterns of 
missing values in the data

• Monotone pattern

• Non-monotone pattern

Rubin D & Little RJA. Statistical Analysis with Missing Data. Wiley, 2002. 



Impute Missing Data Values

• Generation of multiple complete datasets

• Important to find an appropriate model which
incorporates random variation, e.g.

• include the outcome to imputation model

• include a wide range of variables to imputation model
(all variables in the substantive analysis plus variables
predictive of the missing values (if computationally
feasible))

• problems may arise with skewed or categorical variables



• Both user- and system missing values are
replaced when values are imputed

Multiply imputed datasets

…



Using the multiple imputation

• To activate the MI split the file by Imputation_

• Perform the desired analyses on each dataset by
using standard methods (marked with      )



Replication of the MI

• If replication is needed, one needs to use

• the same initialization value for the random number
generator

• the same data order

• the same variable order

• the same procedure settings



Life satisfaction: good <3 vs. poor >= 3

Comparing means in two independent sample





LOGISTIC REGRESSION DICHOTOMIZED DEPRESSION AS AN OUTCOME



This sample data set is an anonymised, 
randomly-selected sample from the cohorts 
managed by the Northern Finland Birth Cohort 
Project Center. Any identifying information has 
been removed from the sample. Some 
variables have been recoded for purpose of 
this analysis and missingness of the data has 
been exaggerated.
Please respect the confidentiality of the data 
and delete all related files before you leave 
the room. Please ensure that you do not save 
or send any of the data provided today.

EXAMPLE DATA SET


