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The impact of handling missing data, sample size, and

missingness ratio on the power of statistical tests and
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Abstract:

The study aims to study the impact of missing data
handling methods on the power of the statistical test and
practical significance by comparing three methods: expectation-
maximization (EM), regression compensation, and multiple
compensation to estimate missing data. To achieve the aim of
the study, the researcher used hypothetical data that simulates
the experimental conditions represented by the percentage of
missing values, which has three Levels (10%, 20%, 40%) and
using different sample sizes (200, 600, 1000) on virtual
examinees and a test consisting of (40) items generated through
WINGENS3 program according to the simulation method to
generate random numbers, where three statistical models were
built for simulating the method (T Test for one sample, T Tests
for two independent samples, and a one-sample analysis of
variance test for three samples) so that their assumptions are
met, and the power of the statistical test for the cases mentioned
was calculated, then loss of this data was done using R program
in proportions, they reached (10%, 20%, and 40%) respectively
according to the missing data mechanism (Missing Completely
At Random/ MCAR) and under a missing mode (Complete
Mode). After that, the missing values were estimated using the
three methods separately, and the three statistical tests were
performed for them and the value of the power of the statistical
test and the practical significance for the mentioned cases were
calculated. A comparison was made between the three methods
for each statistical method by comparing the power of the
statistical test and the practical significance of those models with
the power of the statistical test and the practical significance of
the complete statistical model (without loss). Also, the statistical
significance was revealed at the level of significance (0.05 > o)
for the differences between the arithmetic means of the power of
the statistical test in terms of the value of the Eta square, which
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is attributed to the impact of the handling method and the loss
percentage, where it was in favor of the expectation
maximization and multiple compensation methods versus the
regression compensation method. It also showed that there were
differences in the loss percentages in favor of the least (10%)
versus (40%). It was also shown that the practical significance
was not affected for all groups and the three treatment method as
well as with different sample sizes and comparing them with the
complete model. The study recommends using the expectation-
maximization and multiple compensation methods in
educational and psychological studies after ensuring that the
assumptions for using compensation methods are satisfied
before relying on them in handling missing data.

Key Words:Compensation by expectation-maximization -
multiple compensation, regression compensation, missing data,
missing data ratio, sample size, power of statistical test, practical
significance.
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