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A review of oral epidemiological statistics
— Part IX : A comparison of imputation techniques for handling missing
values and abnormal values —
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A review of oral epidemiological statistics
— Part IX © A comparison of imputation techniques for handling missing
values and abnormal values —

Toru Takiguchi
(Fukai Institute of Health Science)

Key Words : missing data (outlier), list-wise deletion, pair-wise deletion, personal mean score, multiple imputa-
tion (MI), full information maximum likelihood (FIML)

Recent progress in dealing with missing data (values) has come from an understanding of the reasons why
data may be missing. These can be described under three categories:
The probability that a data value is missing :
+ MCAR (missing completely at random) is unrelated to the observed or missing values. Like tossing a coin.
+ MAR (missing at random) may depends on other observed variables, but not on the variable which is miss-
ing. Example: Respondents in service occupations less likely to report income..
+ MNAR (missing NOT at random) depends on missing value itself.
Example: Respondents with high income less likely to report income..
Both MI and FIML are most suitable methods for MCAR or MAR type data accoding to previous studies.
On the other hand, the most logality is not established in the case of MNAR.
Following methods of dealing with missing data and were discussed.
Dealing with missing data in the narrow sense
1 default in handling of missing data
Deletion (non-imputation)

2 Pairwise deletion
3 Listwise deletion (Complete-case analysis)
Simple imputation
4 Personal mean (average) score
5 Personal worst score
6 Personal regression score
7 Hot-deck imputation (imputation of approximate value)
8 Cold-deck imputation (by multiple regression analysis)
9 Last observation (value) carried forward
Ml and FIML
Both methods are equivalent and recommended methods for handling missing data.
10 MI : multiple imputation
11 FIML : Full information maximum likelihood

Dealing with outliers
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a) box-(whisker-) plot
b) Smirnov-Grubbs test for outliers
¢) Bayesian estimation for data outliers of population dynamics (e.g. mortality rate in small population munic-
ipality)
d) handling of missing values or outliers in the analysis of regional clustering
Health Science and Health Care 12 (2) : 104 — 117, 2012
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