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Abstract

The purpose of this study is to compare variable selection methods for multiple linear regression models that
have both relevant and irrelevant variables in full model when one pair of relevant variables has a high correlation
coefficient. The variables are selected by the stepwise regression method with the multiple regression coefficients
are estimated by the method of Ordinary Least Square (OLS) and Ridge Regression by Hoerl, Kennard and Baldwin,
Lawless and Wang, Nomura and Khalaf and Shukur methods. The variables are again selected and the multiple
regression coefficients are again estimated by the Tabu Search using two objective functions: mean
squared error (MSE) and mean squared error augmented by a penalty function. The criterion of com-
parison is the percentage of selecting the true model. The comparisons, using simulation data, are per-
formed with sample size 20, 60 and 100 and are repeated 500 times in each case of sample size. When
the pairwise of correlation coefficientis 0.95, 0.99 and 0.999, the percentages of selecting the true
model by Tabu Search using both objective functions are higher than those by other methods are rather stable for
all cases of sample size except in the case of Ridge Regression using Khalaf and Shukar method. When the pairwise of
correlation coefficient increases to 0.9999, the percentage of selecting the true model by Tabu Search using objective
function of mean squared error augmented by a penalty function is high and quite stable, regardless of the sample
size and correlation. Moreover, the Tabu Search using objective function of mean squared error augmented with a
penalty function does not select any of the underspecified models and the misspecified models, only select a few
overspecified models which its effects are less serious than those of the underspecified models. The percentages of
selecting the true model by Tabu Search using objective function of mean squared error and by the stepwise method
with OLS estimates and ridge estimates using all four methods are low when the sample size 20. But increase as the

sample size increases and the percentages of selecting the underspecified models are clearly decreasing.

Keywords : Variable selection, Tabu search, Stepwise regression, Ridge regression, Multicollinearity
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7159199 1 508arURITIUIUATINAALADNFILUTDATLUIARILUY IbUNaUAIdUUS AN andy
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Laru1afiy Isaediaauaziil Iueyszuarisatai
wazyines dnisdndendiuusdassididiuuugndeaiies
Soway 18.0,19.6, 18.0, 18.0 kay 2.4 AUSIAU LATIAILUY
Underspecification Overspecification hagfiawuu Misspeci-
fication Ineii¥esazvasiuuy Underspecification 11niign
Tunn3Bgseazidonldanmsied 1 waznnd 1
Tunsdivundegtadu 60 uag 100 wagendudszas
anduiussznineiiudsdase X, uaz X, 1Ju 0.95, 0.99
waz 0.999 lnanisdndendiwdsdassidngduwuuduly
Twieadenfufunsduuiadegiadu 20 wilunsdld
Fudsdase X, uae X, feduuszansanduius 0.999 35013
Aumuuugewnuiiilaidudmnedurauranniou
fdsaoands Aadenmiuusdasziiigiuuugndesnniian
Falduansreazdenlilumsei 2-3 uay nwit 2-3
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PUSHALITNISARLEBNFILUY

\ile n=20
n=20,r,=095 n=20,r,=099

75 Correct.  Under. Over. Miss. 7 Correct.  Under. Over. Miss.
OLS 89.8 1.0 9.2 0.0 OLS 87.2 1.6 10.8 0.4
HKB 89.6 4.8 5.4 0.2 HKB 88.8 4.6 6.6 0.0
LW 89.8 1.0 9.2 0.0 LW 87.2 1.6 10.8 0.4

N 87.0 4.6 8.2 0.2 N 84.8 4.6 10.6 0.0

KS 39.4 56.2 4.4 0.0 KS 36.8 59.6 3.6 0.0
TABU(F1) 98.2 0.0 1.8 0.0 TABU(F1) 98.0 0.0 2.0 0.0
TABU(F2) 97.0 0.0 3.0 0.0 TABU(F2) 97.6 0.0 2.4 0.0

n=20,r,=0999 n=20,r,=0.9999

7% Correct.  Under. Over. Miss. 7% Correct.  Under. Over. Miss.
OLS 81.0 7.2 104 1.4 OoLS 18.0 71.6 2.6 7.8
HKB 86.4 7.6 5.4 0.6 HKB 19.6 74.0 2.8 3.6
LW 81.0 7.2 10.4 1.4 LW 18.0 71.6 2.6 7.8

N 79.8 9.2 9.8 1.2 N 18.0 72.0 2.6 7.4

KS 31.2 64.2 3.8 0.8 KS 2.4 94.4 0.6 2.6
TABU(F1) 94.0 4.0 1.8 0.2 TABU(F1) 14.8 83.8 1.2 0.2
TABU(F2) 97.8 0.0 2.2 0.0 TABU(F2) 98.4 0.0 1.6 0.0
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7159199 2 S08arUDITIUIUATINANLADNFILUTDASTEAFILULU IUNALANFUUSEANSaNFUNUSHATION1SANLADNFILUU

U

\ile n=60
n=260,r,=095 n=:60,r,=099

75 Correct.  Under. Over. Miss. 75 Correct.  Under. Over. Miss.
OLS 89.6 0.0 10.4 0.0 OLS 89.6 0.0 10.4 0.0
HKB 93.6 0.0 6.4 0.0 HKB 93.0 0.0 7.0 0.0
LW 89.6 0.0 10.4 0.0 Lw 89.6 0.0 10.4 0.0
N 89.6 0.0 10.4 0.0 N 89.6 0.0 10.4 0.0
KS 56.2 37.2 6.6 0.0 KS 59.4 33.2 7.4 0.0
TABU(F1) 97.2 0.0 2.8 0.0 TABU(F1) 96.6 0.0 3.4 0.0
TABU(F2) 97.2 0.0 2.8 0.0 TABU(F2) 96.0 0.0 4.0 0.0

n =60,r,=0.999 n =60, r,=0.9999
7% Correct.  Under. Over. Miss. 7% Correct.  Under. Over. Miss.
OLS 90.4 0.0 9.6 0.0 OLS 524 36.2 6.4 5.0
HKB 94.2 0.0 5.8 0.0 HKB 72.0 19.2 6.8 2.0
LW 90.4 0.0 9.6 0.0 LW 524 36.2 6.4 5.0
N 90.4 0.0 9.6 0.0 N 524 36.2 6.4 5.0
KS 53.6 37.4 9.0 0.0 KS 24.6 67.6 a.4 3.4
TABU(F1) 98.0 0.0 2.0 0.0 TABU(F1) 55.2 a4.2 0.6 0.0
TABU(F2) 97.6 0.0 24 0.0 TABU(F2) 97.6 0.0 2.4 0.0

A15799 3 SevarvesiuIuATIAAGenmLUTBasTIiNEf LY I uunmumduUTEaNSanduiusuaISn1sAnEeNAILUY

o n=100
n =100, r,, = 0.95 n =100, r, = 0.99

3% Correct.  Under.  Over. Miss. 7% Correct.  Under.  Over. Miss.
OLS 91.2 0.0 8.8 0.0 OLS 90.8 0.0 9.2 0.0
HKB 94.4 0.0 5.6 0.0 HKB 94.8 0.0 5.2 0.0
LW 91.2 0.0 8.8 0.0 LW 90.8 0.0 9.2 0.0

N 91.2 0.0 8.8 0.0 N 90.8 0.0 9.2 0.0

KS 67.0 24.6 8.4 0.0 KS 62.4 30.4 7.2 0.0
TABU(F1) 97.4 0.0 2.6 0.0 TABU(F1) 97.0 0.0 3.0 0.0
TABU(F2) 96.6 0.0 3.4 0.0 TABU(F2) 96.8 0.0 3.2 0.0
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n =100, r, = 0.999 n =100, r,, = 0.9999
® Correct.  Under. Over. Miss. 3 Correct.  Under. Over. Miss.
OLS 89.8 0.0 10.2 0.0 OLS 76.0 13.6 8.4 2.0
HKB 93.4 0.0 6.6 0.0 HKB 84.0 8.0 7.4 0.6
LW 89.8 0.0 10.2 0.0 LW 76.0 13.6 8.4 2.0
N 89.8 0.0 10.2 0.0 N 76.0 13.6 8.4 2.0
KS 67.4 23.4 9.2 0.0 KS 49.6 41.4 7.2 1.8
TABU(F1) 96.6 0.0 3.4 0.0 TABU(F1) 80.0 17.8 2.0 0.2
TABU(F2) 96.4 0.0 3.6 0.0 TABU(F2) 97.4 0.0 2.6 0.0
Jaeay ry =095 saLay r. =099
100 . A0 b e .
_______________________ S TR, 90 .o...
33 e — 80 %
70 70 E
650 ; secwes Correct, 60 L @ Correct.
a0 .“{l“,-': - - Under. al ;" “ - #- Under.
:g e 9 —+— Over, :g g W —— Over.
20 If’ \\\ =i+ Miss. 20 —a: = Miss.
e v UL 10
0L w=cTreg=-c ——— 0
0\3’ ‘3@ \)‘x ® © 0‘{"" 0@)
&
AN 1A AN 19
sauay 3 =099 saLay iy =09999
00 U n ,
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70 | B R L
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40 40 M
it —— Over. 20 Y —+—Over.
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10 10 . L T
; 1 s 2T |
& F F W o @
&P
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amil 1 $evazvessuaundsiidadendaulsdastidngiuuy Suunamuidimsdadonduuunasadissavsandusius

dle n=20
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