2541
ISBN 974-331-977-8

X J4%b 4k



A COMPARISON OF COEFFICIENT ESTIMATION IN MULTIPLE LINEAR
REGRESSION WITH MULTICOLLINEARITY

Miss Autcha Araveepom

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Statistics
Department of Statistics
Graduate School
Chulalongkom University
Academic Year 1998
ISBN 974-331-977-8



/\X
_______ 25V
( )
...... ZEEN o DNV D,
( )
( - )




TwT T 1 ? f o2

(A COMPARISON OF COEFFICIENT ESTIMATION IN MULTIPLE
LINEAR REGRESSION WITH MULTICOLLINEARITY)

, 217 . ISBN 974-331-977-8.
(OLS)
(RID) ? (GAR)
1 0.05 0.15
3 10 5 10
1 1,2 5 0
0.22, 0.55 0.84 10, 30, 50
100 3 5 0.1 0.3
( ), 0.5 ) 07 0.9 ) 0.99 )
500
1
RID &
GAR 3¢ =30, 50) 5
0.05 ( =30, 50) as
5 0.05 ( =10)
GAR
3 5( =50)
............................. AV /0N IR

L2200 (7 Lm ),

2541,



VIO ) <niflOH VX ildkay) 1 ' 61} wlije weltl' -'> >

#» 3972462826 masor  STATISTICS

kev woro: Multicollinearity/Ordinary Least Square/Ridge Regression/Garrote Linear Regression
AUTCHA ARAVEEPORN A COMPARISON OF COEFFICIENT ESTIMATION IN
MULTIPLE LINEAR REGRESSION WITH MULTICOLLINEARITY. THESIS ADVISOR
ASSOC. PROF. THEERAPORN VERATHAWORN, PhD. 217 pp. ISBN 974-331-977-8,

The objective of this research is to compare multiple linear regression coefficient estimating methods
under multicollinearity conditions by comparing Ordinary Least Square method (OLS), Ridge Regression by
Breiman method (R1D) and Garrote Linear Regression method (GAR). The criterion of comparison is the ratio of
average values of the mean square errors. This study examines the residual distribution from a normal distribution
with mean of 1.0, standard deviation of 0.05 and 0.15; contaminated- normal distribution with scale factors of 3
and 10 each with percent contaminations of 5 and 10; Weibull distribution with scale parameter of 1, with shape
parameter of 1, 2 and 5; and lognormal distribution with mean of 0, and standard deviations of 0.22, 0.55 and
0.84, respectively. This study uses sample sizes of 10, 30, 50 and 100, respectively. The levels of correlation
among independent variables are equal to 0.1 and 0.3 (low), 0.5 (middle), 0.7 and 0.9 (high), and 0.99 (very
high), respectively, for the number of independent variables of 3 and 5. The data are obtained through simulation
using a Monte Carlo technique with 500 reptitions for each case. The results for comparing the average value of
mean square error are as follows:

For every level of correlation, the RID method generally gives the best results, except in die cases
when the level of correlation is very high.

In the case of level of correlation is very high and the residuals have normal and contaminated-normal
distribution, the GAR method gives the best results with 3 independent variables (sample sizes = 30, 50) and 5
independent variables, with standard deviation of 0.05 (sample sizes = 30, 50). The OLS method gives the best
result with 5 independent variables, and a standard deviation of 0.05 (sample size = 10).

The case of level of correlation is very high and the residual have a Weibull distribution, the GAR
method gives the best result with 3 independent variables, and a shape parameter of 5 (sample size = 50).

The average value of mean square error varies with (in descending order): levels of correlation,
standard deviation, the number of independent variables, scale factor, and percent contamination. The average
value of mean square error varies conversly to sample sizes.
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