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The Objective of this rescarch is to compare three methods of missing value estimation for latin
square design which comprise Least square method, Expectation Maximization algorithm (EM algorithm) and
Multiple Imputation Method (MI) by using the following model

Yo =p+t4B, +a, +e, i k=12,..p
while Yijk is observation for 7" level of treatment factor with the J * level of row factor and k" level of
column factor; 4 is the population grand mean; 7, is the i random effect of treatments factor; ﬂ I is the
J * random effect of row factor; & ¢ isthe k" random effect of column factor ; €y is the random error for

the observed data at the i” level of treatment factor, the J * level of row factor and the k" level of column

factor where 7, f3 j» Q> €y are identically independent normal distribution with zero mean and variance

2

, and O j respectively. Additionally, p is the number of treatment, row factors and

equaled to 0'3 ,O';,O'
column factors.

The data are derived from simulation by Monte Carlo technique with S-PLUS 2000 Professional. The
number of treatments are specified as 3, 4, 5, 6 and 7. The coefficients of variation are specified as 5%, 25%
and 45%, whereas the numbers of missing data are specified to be 10%, 20% and 30% respectively. Each
situation are repeated 500 times and three missing value estimation methods are compared by considering
maximum absolute error or MAE. Then, the method resulting the minimum value of MAE will be assessed as
an appropriate method for estimating missing values.

It is found, in this study, that in the case of higher missing value percentage and coefficient variation,
the MAE is, then, increased. For a case of high missing value percentage and high coefficient variation, an
estimation of missing values by the multiple imputation would contribute the lower MAE value as compared to
EM algorithm and Least Square method, at all situations in the study. Therefore, the multiple imputation is
recommended in the case of high level of missing value and high coefficient variation. Oppositely, when the
missing value percentage and coefficients variation are low, the MAE found by the all three methods are nearly

the same. Then, the Least Square method is accordingly suggested because it is more convenient and less time

consumed,





