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PRAYAD SANGNGAM: PARAMETER ESTIMATION METHODS FOR FIX-EFFECT LATIN
SQUARE DESIGN WITH LONGITUDINAL DATA. THESIS ADVISOR: ASSOC. PROF.
SUPOL DURONGWATTANA Ph.D. 120 pp. ISBN 974-17-6785-4

The objective of this research is to compare the value of the parameter estimation in a fixed-
effect Latin square design with longitudinal data when errors follow a first-order autoregressive model:
AR(1), with the maximum likelihood method : MLE, and Two-Stage estimation method : TS. The
comparison is under the term of observation data of subject having multivariate normal distribution with

mean vectorp , covariance matrix V, . The autoregressive relations are +0.1,£02,+£0.3,£04,+0.5,
~h

+06,£07.+08 and 20.9. The coefficients of variance are 10%, 20% and 30%. The periods of
replication are 3, 4, 6 and 9. The sizes of experimental design are 3x3, 4x4 and 5x5. The data are
derived from simulation by Monte Carlo technique with S- Plus program and repeated 500 times for
each situation. The parameter estimation method is compared by considering root mean squares error:
RMSE, the method with less assessment value than the other shows suitability for parameter

estimation.

The conclusions of this research are as follow:

The maximum likelihood method is more suitable than the two-stage method in all situations.
The root mean squares error is more different when the absolute value of autoregressive increases.
The other factors with affect parameter estimations are size of experimental design, period of
replication and coefficient of variance, namely:

1. The error for estimation will inverse by size of experimental design which means that when
the size of experimental design is larger, the error for estimation will decrease.

2. The error for estimation will inverse by periods of replication with means that when the
periods of replication are more, the error for estimation will decrease.

3. The error for estimation will inverse directly with the coefficient of variance which means that

when the coefficients of variance are more, the error for estimation will increase.
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