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Figure 1.1: Mean imputation of Ozone. Gray indicates the observed data,
red indicates the imputed values.
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Figure 1.2: Regression imputation: Imputing 0zone from the regression line.
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Figure 1.3: Stochastic regression imputation of Ozone.
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Figure 1.4: Imputation of 0zone by last observation carried forward (LOCF).
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Figure 1.6: Multiple imputation of Ozone. Plotted are the imputed values
from the first imputation.
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Figure 1.7: Multiple imputation of Ozone. Plotted are the observed values
(in gray) and the multiply imputed values (in-red). One red dot at (61,168) is
not plotted.
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Figure 3.1: Five ways to impute missing gas consumption for a temperature
of 5°C: (a) no imputation; (b) predict; (c) predict + noise; (d) predict + noise
+ parameter uncertainty; (e) two predictors; (f) drawing from observed data.
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Figure 3.3: Box plot of Y separated for the observed and missing parts under
three models for the missing data based on n = 10000.
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Figure 3.6: Robustness of predictive mean matching (right) relative to im-
putation under the linear normal model (left).
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Figure 3.7: Selection of candidate donors in predictive mean matching with
the stochastic matching distance.



g - LN -
['2)
231 R .
£s i g
‘c © i
'% E °
e 12 | =
351 ¢
O 0 de 4
%)
< e 4
o T T T T T T T T T T T T
100 140 180 ) 100 140 180
Systolic BP (mmHg) Systolic BP (mmHg)

Figure 3.9: Graphic representation of the response mechanism for systolic
bloood pressure in Table 3.5. See text for explanation.

File matching

Figure 4.1: Some missing data patterns in multivariate data. Gray is ob-
served, red is missing.
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Figure 4.4: Joint modeling: Imputed data for genital development (Tanner
stages G1-G5) under the multivariate normal model. The panels are labeled
by the imputation numbers 0-5, where 0 is the observed data and 1-5 are five
multiply imputed datasets.
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, Figure 4.5: Fully conditional specification: Imputed data of genital develop-
ment (Tanner stages G1-G5) under the proportional odds model.
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Figure 5.1: Three different imputation models to impute weight/height ratio
(whr). The relation between whr and height (hgt) is not respected under “just
another variable” (JAV). Both passive methods yield imputations that are
close to the observed data. “Passive 2" does not allow for models in which whr
and bmi are simultaneous predictors.
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Figure 5.2: The relation between the interaction term wgt.hc (on the hori-
zontal axes) and its components wgt and hc (on the vertical axes).
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Figure 5.3: Stochastic regression imputation of Dzone, where the imputed
values are restricted to the range 1-200. Compare to Figure 1.3.
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Figure 5.4: Genital development of Dutch boys by age. The “free” solution
does not constrain the imputations, whereas the “restricted” solution requires
all imputations below the age of 8 years to be at the lowest category.
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Figure 5.10: A stripplot of the multiply imputed nhanes data with m = 5.
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Figure 5.11: Kernel densify estimates for the marginal distributions of the
observed data (gray) and the m = 5 densities per variable calculated from the
imputed data (thin red lines).
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Figure 5.12: BMI against missingness probability for observed and imputed
values.



blind imputation

Diastolic BP (mmHg)

100 150 200 250 100 150 200 250
Systolic BP (mmHg)

Figure 7.2: Scatterplot of systolic and diastolic blood pressure from the first
imputation. The left-hand-side plot was obtained after just running mice()
on the data without any data screening. The right-hand-side plot is the result
after cleaning the data and setting up the predictor matrix with quickpred().
Leiden 85+ Cohort data.

BP measured

0.4

BP missing

K-M Survival Probability

e
[N}
1

o
=}
1

Years since Intake

Figure 7.3: Kaplan-Meier curves of the Leiden 85+ Cohort, stratified ac-
cording to missingness. The figure shows the survival probability since intake
for the group with observed BP measures (gray) and the group with missing
BP measures (red).



Self-Reported BMI - Measured BMI

Figure 7.6: Relation between measured BMI and self-reported BMI in the
calibration (gray) and survey (red) data in the first imputed dataset.
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Figure 8.3: Distributions (observed and imputed values) of six outcome vari-
ables at 19 years in the POPS study.
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Figure 9.1: Plot of the multiply imputed data of the 13 subjects with one or
more missing values on PTSD-RI Parent form.
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Figure 9.5: Broken stick trajectories for Weight SDS from six selected indi-
viduals from the Terneuzen cohort.
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