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A COMPARISON OF PARAMETERS ESTIMATION AMONG PARTIAL
LEAST SQUARES AND ORDINARY LEAST SQUARES METHODS USING

GRAM-SCHMIDT’S DATA TRANSFORMATION FOR MULTIPLE LINEAR
REGRESSION MODEL WITH MULTICOLLINEARITY
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Abstract

The objective of this research is to estimate optimal parameters by comparison
from the value of the standard error (SE) and the bias of the estimate for multiple linear
regression models among Partial Least Square (PLS) and Ordinary Least Square Methods
by using Gram-Schmidt’s data transformation (OLS_G) to solve multicollinearity
problem of the independent variables. This study focuses on Normal distribution of the
independent variables with p = 0, ,=2 and 6*=10. We will study on 2 and 3 independent
variables (p) under the following condition; the sample size 50, 100 and 200, the initial
regression coefficient is 8, = g, =--- = B, = 1. For case 2 independent variables, the
multicollinearities (p) are defined to be 0.9, 0.91, 0.92, 0.93, 0.94, 0.95, and for the other
case, 3 independent variables, p’s are defined to be 0.91, 0.93, 0.95, 0.97 and 0.99. We
will generate each case with 1,000 simulation runs.

From the conclusion, we found that problems of multicollinearity occurs when
p is more than 0.95 for case 2 independent variables, and these problems depend on
number of sample size for case 3 independent variables. In particular, for the latter case
the problems occurs when p is more than 0.93 for sample size 50 and 100, and more than
0.95 for sample size 200. In both cases, the problems of multicollinearity will be occurred
in high chance. Therefore, in case of 2 independent variables at the sample size 50,100
and 200 in order and p is 0.9-0.94, 0.9-0.97 and 0.9-0.98 in order ,the OLS_G method is
more effective than the PLS method. But, if p is 0.95-0.99, 0.98-0.99 and 0.99 in order;
the PLS method is more effective than the OLS_G method. And for case 3 independent
variables the PLS method is more effective than the OLS G method in every case. The
affecting factors to the SE value of both case; when p increases and p=2 the SE value of
the PLS method will be increase while p=3 the SE value will be constant, but in the
OLS_G method the SE value will be increase of both cases. And the sample size is
increase the SE value of both cases will be decreases. For the affecting factors to the bias
value of both cases; when p increases the bias value of the PLS method will be decrease,
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but the OLS_G method will be increase. And if the sample size is increases the, PLS
method will be increase, but the PLS_G method will be constant.

Key Word (s): Partial Least Squares Method, Ordinary Least Squares Method, Gram-
Schmidt Method, Multicollinearity
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