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A Study of Parameter Estimations of First-Order Autoregressive Model

and the Second-Order Autoregressive Model with Outliers.
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Abstract

The main purposes of this study, "A Study of Parameter Estimations of the First-Order
Autoregressive Model and the Second-Order Autoregressive Model with Quthiers” , are as follows
lo compare the efficiency of median substitute estimator and Guo's estimator in estimating the
parameter of the first-order autoregressive model (AR(1}) with additive outliers (AQ} and innovation
outliers {10} as well as to propose the estimators in estimating the parameter of the second-order
autoregressive model (AR(2)) with additive outliers (AO) by using the estimator which derived
from the median substitute of Haddad (Haddad,2000). The sample data of size 100 usad in each
case are generated by MINITAB program: through time series simulation technique. These data
satisfy AR(1) and AR{2) models with cutliers in different positions. Tha mean square error and

biag are used as comparative criteria.

From the study we can conclude that Guo's estimator is more efficient than median
substitute estimator in estimating the parameters of AR(1) model. When the parameter of the model
is negative, the mean square emror and hias of the two estimators are minimum in case that
the positions of the outliers are far apart and the iwo errors increase when the outliers are
close together. When the parameter of the model is positive, the mean square error and bias of the
two estimators are minimum in case that the positions of the outiiers are close togeth; and the

two errors increase when the outliers are far apart.

For the proposed estimators which are used to estimate the parameter ¢, and ¢, of the
AR(2) model, the result of the study indicates that the estimators ,and @, are the efficient estima-
tors. Furthermore, the mean square erzor and bias inclading the range of the estimator , aze less than

those of the estimator 9,.
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