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T FAAE ARl aydrt. wetA FARIAFHHY FaAFLAd SE(;%PC)% 471 =
A e AR 2A2E BE7|= itk 29 épc't_‘ Wejoln®g 7 37 A 5ol ot 4423
FA FFAFLLA MSE(BPC )< A EHFAFL2HQ: total mean square error) S Z 3
3} i o2 bt
S, FARIAFER) BA-FRABDDE Var(Bpe) = 0°V,A, 'V olB %, 7 Aol e 5
A28 A FA F F4k Var(épcj)% et FEAHT: total variance)-2 Th3} Zo] A& 4= 9l

2 7.1
I = o’trace (VoA 'V,) = o N (3.1)
Jj=1

-, A > 00128 TE goll tisf gx23571de & 5 Atk &9 AL AFE 7] A
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Hoj el blas(ﬂpc]) < AlFsto] g FA|FHe](P: total squared bias)+ t23 2T}
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Cauchy®3x), Ao &=(K: 3, 4, 5, 6, 7, 8, 9), Ao 5o njg st &
40, 50, 60, 70, 80, 90, 1004}), TFEFAA ] #AH : S
3ol thste] A8 E AT m(< k)79 W il = i
3to], 540 Aoldt 3714 B2 F9 tHERE drE A B8 Guxm=s T, 7Y
2HE Hx9 d4E AT BE Huxme 788 T, G 7t 9] APxFor o]F
Xnxm = GHE At Xnxmol 28 3 e £, = [1,...,1]7 2} tEaAAol &
RSN Sﬂa an(k m>E gx\-]—g].o:] ALO\J‘O‘]—OE/}H /Htﬂ Ea Eg\'—ﬁ XnXpE %]-/\475].93\1;]. ?l-{:]_ 9_;‘(]:6:3]—
22EE Al on, Abdol At 3 A %kﬁo (1., 173 38 XS 2831
= WE y& Ak 24 Aol Aol seedE Zl%ﬂOPﬁiEE‘% 7+ H9HE(1,0003] )oll = Aol gh
sced & A3t} 52 AT
7 2D~ K — T — M)¥2 449 Aur} by g 7t
rohwel 2428 AT = 50 S0 (B - ﬂpcj)2/999, =37, m:‘i(
elsﬂ dglow, 0o 242 Q=T+ 12 Targeh
tetsiglom, ¢t o] A7) FEFS Uleh

E — A=
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Q=77 Eo

o} G BALAE WO S A 003 o 24T A
Hog 3857 £ K, T, M AYASE AR5 (DE FLE7} e 2ok ozt LA &
A sherg 4 g S4017] WEd A9Y), ARZWEE shobE & WSALE Aok the} 2L
AP,

¢ =Rp+n, R=[1|K|T|M] (3.2)

= AAsksint AAE RYAFAE (528700l 2F (3.2)2 At MER BEA 1o 95% AST
4

= TFeken, S5 ekt e A4 FAE A4S AT 71 e cv 2 AEEATE &,

cL-_row——196[74584(14kr0Am0)] ,
1
2
co =12 +1.96 [745 84 (1 ol Aro)] 7 (3.3)
7] A
AT
% =[-24.071, 16.272,0.410, 4.986] ,
0.05128 —0.00344 —0.00023 —0.00345
| —0.00344 0.00069 —8.61 x 1072 —0.00034
| —0.00023 —861x 1072 361 x10"% 4.38x 1072
—0.00345 —0.00034 4.38 x 10720 0.00175

olm, ro= FATITEAY thde] He AR AUNs 5, BFA] ¢ 21 eI dE
Mg 2 A" WeEth 27 4 (3.3)90A e covs T fEiAE teeAAdel dEE ‘?i
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B2 Y3 59 tEsEAALL olYret
Aoz deksle] {4 AAS AYyshed, E
A £ CI H-&3h=
FAES 2o TIA AN FAAFEE SSEa(= 79 — 4L ZLy) ek 81, cr T e
Abololl Q= b9 Clol Ul-g3hs FARE FollA 7P freAdol B8 Aoz ddxE j-

Ir

E A 4 Qe $2 oEeads #h9) 9
A (

2t A T
of $7b8 By DAAFEE SSEar (= §7§ — Vip1 ZE0a9) S B9, j-0A FHL F4
gt 7Hd Ho : v, = 05 B3] 913k AR SA,

Fy SSEq = SSHat1 F(l,n—a—1) (3.4)

- SSEa.H/(n—a—l

~—

2 A8 5 gk A Ba)o) W F RN ARS ARELUI 2L Bl wek b7 Cref o
S 2R £RAH0R Aghe] myo] YW YRS ARV ol9) 2L AU 483
W T4 2s Bele] b FARL HHHA AAT 4+ o, ETAAH 4T A
o Belo] gt FARE WIWGo] U3 LS FAHAHL Foko] BVFORA HAe TR
ghE AR 4 QA BTk 53] o] WACIAL RelSEw AW Hrhe RelA 7129 s
9ol AR 4971ES AV 54 2

3.4. HE Al

H =FoA AASH AAWH-S Marquardt2} Snee (1975)2] Z}& (Acetylene data)ol] &-83}=, 371<]
e (X, Xo, X3) 8 A AE(X1 X0, X1X3, XoX3)0] Aysz 239 IARYES A3t ¢
d T gAY 24 RS Adey] Yete], 43 2 d=shd AeeRE XTX 1RA (N =
3.75,2.09, 0.096, 0.053,0.0003,0.00006), AejR(x; = 1.0,1.79,38.9,70.5,12630.5,57010.9), &
ARSI & (mg; = 0.861,0.999,0.101,0.998,0.001,0.954) Al4raleltt. olglst Autdx 3
o] o] gl ZHd theFide]l &A1ty 471 ¥t thedAdel HRle] deS
Ak meEtA FAERIARNS AR st - RS AAA FdTh 4 (
A orf = [1,6,16/6,4]9| 22 ¢ = 40.598, cy = 148.598& Aom, cp Rt} 2 AR
ke)ol HSde FAES ALAZNL crBth 22 ARG (K1, k2, k3)0ll T-S3He FAHAES dd
ARstATE. 28 e ey ARle] AAEIR S (ka)oll HSde R (z4)2 T8 RS F9H
0

>

4

ohoolg wEom FAR xg Tz Ao, 4 (24 o8 FARNAFAA(Fre, =
—145.284,0.153, —0.228, —86.115, —0.0002, —0.097, 20.746) S 73} c}.
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4.1 JELEYE s3] EZME R FEA

K T M MARI1 MAR2 PIDO JOLL PCR-C
30 2 0.9142 0.9274 0.7781 0.8241 0.5866

3 60 2 1.1316 1.1521 0.7041 0.7393 0.5586
90 2 1.0735 1.0764 0.2958 0.3316 0.2523

2 0.7659 0.9437 0.3343 0.3946 0.2522

30 3 0.4988 0.5565 0.1995 0.2343 0.1374

4 0.2734 0.3566 0.1373 0.1616 0.0795

2 0.7067 0.8000 0.2211 0.2451 0.1537

5 60 3 0.4426 0.5065 0.1269 0.1458 0.0832
4 0.2525 0.3501 0.1015 0.1200 0.0580

2 0.8044 0.9443 0.1985 0.2007 0.1675

90 3 0.4526 0.5259 0.0981 0.1243 0.0770

4 0.2542 0.3477 0.0853 0.1010 0.0478

2 0.7262 0.9112 0.1574 0.1666 0.1166

30 3 0.4166 0.5746 0.1128 0.1331 0.0743

4 0.2835 0.4185 0.0834 0.0964 0.0526

5 0.1854 0.3250 0.0829 0.0955 0.0423

2 0.5468 0.7190 0.1801 0.1872 0.0913

3 0.3864 0.5463 0.0680 0.0770 0.0549

7 60 4 0.2719 0.3989 0.0698 0.0863 0.0376
5 0.1655 0.3121 0.0526 0.0604 0.0292

2 0.6159 0.8069 0.1117 0.1148 0.0775

3 0.3951 0.5461 0.0658 0.0807 0.0496

90 4 0.2853 0.4005 0.0547 0.0630 0.0307

5 0.1679 0.3136 0.0500 0.0633 0.0240

2 0.5375 0.7107 0.1290 0.1412 0.0835

3 0.3530 0.5150 0.0744 0.0812 0.0531

30 4 0.2825 0.4429 0.0613 0.0820 0.0384

5 0.2093 0.3767 0.0558 0.0627 0.0303

2 0.5174 0.7114 0.0977 0.1186 0.0795

9 60 3 0.3421 0.5061 0.0573 0.0636 0.0436
4 0.2712 0.4329 0.0620 0.0679 0.0250

5 0.1910 0.3497 0.0407 0.0465 0.0210

2 0.5189 0.6732 0.0851 0.1085 0.0607

90 3 0.3264 0.5029 0.0423 0.0542 0.0387

4 0.2612 0.4254 0.0410 0.0524 0.0199

5 0.2011 0.3542 0.0328 0.0389 0.0172

t

J
B APYS B8] Astel Bl A
3

PEEESE 2 AYsgrt. BAES A% ARt 3287

B PRos YARALH, BYS AL NS F4S AR BN F7HE A2E AP 9

sto] U4 A4S seed® ThEA ABHAT. THEBAHe] EASE APASE BTEES WGoR
o) A

59 £(3,5, 7, 9), AW S0l W BHAL (30, 60, 90w

oy
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3671 AZAE] Pidot (1969)2] ¥ (PIDO), Marquardt (1970)2] W (MARIL: 0.1S F83 3¢
MAR2: 0.2 &3 %), Jolliffe (1972)2] Y (JOLL)JJr £ Ao A At A3 (PCR-C)
Agato] 2RI 2AHAE Fargon FFAFLAE (T + 0)/poll o) A3kt A3
FARIAFAZ] FEAFLA FAAE £ 410 £EHMEH, BE ARAA 71 YHER
PCR- Coﬂ _/] 3} _fﬁ;a a}:_/] Aﬁxﬂ+°x}7} OJ,Eg] z]-y.ﬂ -]QCH omg ;q]o].g H]—\:H o] AH;HzJ 2 _?—_/}:
3tk & 4= ok 3, PCR-C th2- 2. 2 Pidot (1969) ®HH, Jolliffe (1972) ¥, Marquardt (1970)
uhy eXE 259 Ao et

O pE o

5. 4=

dlolento]ditofel ] B AR A o] ol BE Lo, ARS AP B £FA ASE 5§
AR TEBAAS 2A7 o8 Ahs Aol £Th B ERelAE OEEad BAE 4T 4 Y 5
HEST A Boto] AT, 53 FALS AR RS ATsYTh A=Y APRE
o] 2 WANS FuTY) HT ARe P AP, FARAAZASY) BAFLAE 2

£915he AT et st A, Aol AL S dec 28 o S

e Bolq AT, St} ow HT FARE REol $4 EGA|W, 43T 3t Aol

Aol Tl e FAES) UElAE R4 ARE Bt & AAES Waol o5 47 o

s pleh Rl dE B Z1Ee) Ak ARk Wl 4 \‘417‘ = $48 Aoz
]

p

i

iu)

U

1o ol i o m{
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Abstract
Since the least squares estimation is not appropriate when multicollinearity exists among the regressors of
the linear regression model, the principal components regression is used to deal with the multicollinearity
problem. This article suggests a new procedure for the selection of suitable principal components. The
procedure is based on the condition index instead of the eigenvalue. The principal components corresponding
to the indices are removed from the model if any condition indices are larger than the upper limit of the cutoff
value. On the other hand, the corresponding principal components are included if any condition indices are
smaller than the lower limit. The forward inclusion method is employed to select proper principal components
if any condition indices are between the upper limit and the lower limit. The limits are obtained from the
linear model which is constructed on the basis of the conjoint analysis. The procedure is evaluated by Monte
Carlo simulation in terms of the mean square error of estimator. The simulation results indicate that the

proposed procedure is superior to the existing methods.

Keywords: Data mining, multicollinearity, principal components regression, condition index, selection of

principal components.
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