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[ Abstract)

quantitative data collected from the multi — factor experimental design, which was called the conjoint analysis. Normally, ANOVA

The purpose of this paper was to introduce a special approach of the difference analysis to process the univariate

should be used to deal with the quantitative data of multi — factor design. The variance analysis, however, could not give the evaluation
of the "importance" about each of the influence factors and could not output the " Part — Worth Utility" of each level of every factor as
well as could not produce the "ideal experimental point". The paper showed that the TRANSREG procedure in SAS had powerful and
various abilities of the variable transformation. The procedure could achieved the previous aims, since it assembled the variance
analysis and regression analysis and conjoint analysis together, and it could process the complex data of noncompliance with
requirements of the traditional statistics.
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2.1 HBIMERSAE

1€ SAS/STAT ff) TRANSREG i F2 47 — 4~ 4
% BOX — COX A2 e” (O RE] - fELT M IEH , P4k
(95 i B AR R S g1,

F1 BHYEREFEGHZATERREARRHEKTE

% T PRENPAR N 1K 2 KF 3KF
1 A 2P ERIARE b Y (mm) 250( -1) 300(0) 350(1)
2 B (G FR I B4R /) (mmd ) 8(-1) 9(0) 10(1)
3 C: it (g) 40(-1) 45(0) 50(1)
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FR) M 2T FOKFA A IR 2,

R2 ZAN3KFERKFLHAAGEHTYREFGHE

I 5 A B C Fail I = A B C Fail
1 -1 -1 -1 674 15 0 0 1 438
2 -1 -1 0 370 16 1 0 -1 442
3 -1 -1 1 292 17 1 0 0 332
4 0 -1 -1 338 18 1 0 1 220
5 0 -1 0 266 19 -1 1 -1 3636
6 0 -1 1 210 20 -1 1 0 3184
7 1 -1 -1 170 21 -1 1 1 2000
8 1 -1 0 118 22 0 1 -1 1568
9 1 -1 1 90 23 0 1 0 1070

10 -1 0 -1 1414 24 0 1 1 566
11 -1 0 0 1198 25 1 1 -1 1140
12 -1 0 1 634 26 1 1 0 884
13 0 0 -1 1022 27 1 1 1 360
14 0 0 0 620
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P HAR TR K /) s A I, F 58 i A 2K
CHARREE AL BIAE 2 A R R el B 4R
ARG 20T, g 2 AR 2 R A Ll B2

674 -1 -1 -1
266 0 -1 0

370 -1 -1 0
210 0 -1 1

90 1 -1 1 1414 -1 0 -1
1022 0 0 -1 620 0 0 0
332 0 0 220 1 0 1
2000 -1 1 1 1568 0 I -1
1140 1 1 -1 884 1 1 0
run;
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3.1 BUREHIEAR

FIHLAT SAS BE17, o] U R 73 Hr i) SAS %L
Ptk

proc format;

value a -1=80 =9 1=10;
value 1 -1=250 0=300 1=350;
value o -1=40 0=45 1=50;
run;

data yarn;

input Fail Amplitude Length Load @ @ ;
format amplitude a. length 1. load o.

label fail = Time in Cycles until Failure;
datalines ;
292 -1 -1 1 338 0 -1 -1
170 1 -1 -1 118 1 -1 0
1198 -1 0 0 634 -1 0 1
438 0 0 442 1 0o -
3636 -1 I -1 3184 -1 1 0
1070 0 1 0 566 0 1 1
360 1 1 1
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3.2 BTRERTE Fail WERHSH

MMILLT SAS #2277, il LA H 7 BB A 2 4 R
AR HE Fail BT DL -
proc univariate data = yarn normal ;
var fail ;
histogram fail ;
run;

VL EREFFIs AT BIA R AN 1 Bs o
3.3 WEZEEMAETEHITEELTH

XA Fail #E4T BOX - COX A2 4, [A] i,
XENE A 2SR UEFT QPOINT AR Ry AR, Py 22
) SAS FRFANT
ods graphics on;

proc transreg details data = yarn ss2 utilities

plots = ( transformation ( dependent )
obp) ;
model BoxCox(fail / convenientlambda = -2 to 2 by
0.05) =

gpoint (length amplitude load) ;
output out = aaa approximations;
run;
[ SAS & /% 5. B ] “ proc transreg” & /. TRAN-
SREG i 7 ; “ model 1/ 455 72 11 3 0f [N AL Fail
HEATYBOX — COX 84 , A ) — A S B S iy
fif“lambda™ , 223 223, T ( -2,2) WHNE LK
7 0.05 EEFHARE lambda (HHFACATTHE, Hed
5 X5 5L 4R o5 5 i R AL P 114 Llambda fEL o 24 1t {F

WA TR Z AL INEET TS AT B HC— > 187 29 A $5(EL ( P
“convenient” [} L) o “qpoint AF 3 EARR” R X
SAEMEAR T TR RN AR, BVAE = AN e AR
=R S T e[| g (WO R P | ) G 28

3.4 ERYEZE Fail #1T BOX - COX THRAILER

AL SAS #2)%, il LB Jy B 208 7R ) A
AR Fail #E47 BOX — COX ZZ 40 iy 45 3R (1« thail J2
Xf ARt fail SR ] BOX — COX 2R F 72 5 Y8 4 ) o
proc univariate data = aaa normal ;
var tfail ;
histogram tfail/normal ;
run;
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Univar iate Regression Table Based on the Usual Degrees of Freedom
Type |1
Sum of

Variable DF | Coefficient|Squares |[Mean Square|F Value|Liberal p|Label
Intercept il 6. 4206207 | 159. 008 150 008| 4232.19 »>= <. 0001 | Intercept
Qpoint. Length 7! 0. 8323842 12.472 12 472 331. 94 >= <. 0001 |Length
Qpoint. Amplitude il -0. 6308916 7.167 7.167 180.73 >= <. 0001 | Ampl i tude
Qpoint. Load 1 -0.3924840 2.773 2.773 73.80 >= <. 0001 |Load
Qpoint. Length_2 1 -0, 0836974 0. 044 0 044 1.17 >= 02030 [Length_2
Qpoint. Amplitude_2 1 0 0242183 0.004 0 004 009 >= 0.7633 | Amplitude_2
Qpoint. Load_2 1 -0. 0674353 0.027 0 027 0.73 >= 0. 4098 |Load_2
Qpoint. LengthAmpl itude| 1 -0.0382414 0018 oog 0 47 >= 05035 [LengthAmpl i tude
Qpoint. LengthLoad 1 -0. 0684146 0. 036 0 056 1.49 »= 0.2381 |LengthLoad
Qpoint. Amplitudeload i -0. 0208340 0.003 0 003 014 >= 0.7142 | Ampl i tudeload

&3
S BRI GEAHUL S BOR A A5 RATF
Root MSE 0.19383 R —Square 0.9725
Dependent Mean 6.33466 Adj R -Sq 0.9579
Coeff Var 3.05987 Lambda 0.0000

DL 25 R B R R IS R B R
=0.9725 , K IEf) R* =0.9579,

SREFAHWEPEFAEBRER
LR SAS B, ol LL3JAS S T 24 [l 45581

3.6

TR R R E EAER NS RIS RIEREER

proc transreg details data = yarn ss2 utilities

plots = ( transformation ( dependent )
obp) ;
model BoxCox(fail / convenientlambda = —2 to 2 by

0.05) =

class(length amplitude load/zero = sum) ; output
out = aaa approximations
run;

b

17 2 1] YR Y f it 45 2R DL I 4

Univariate Regression Table Based on the Usual Degrees of Freedom
Type |1
Sum of

Variable DF [Coefficient |Squares |Mean Square |F Value|Liberal p|Label
Intercept 1 6. 3346643 | 1083. 46 1083.46| 30195 2 >= <. 0001 | Intercept
Class. Length250 1 -0. 8608500 10.01 10.01 278. 88 >= <. 0001 |Length 250
Class. Length300 1 0.0571316 0.04 0.04 1.23| >= 0.2808 Length 300
Class. Length350 1 0. 8038184 8.72 872 243.10 >= <. 0001 |Length 350
Class. Amp|l itude8 1 0. 6390643 5.51 5.51 153. 66 >= <. 0001 | Amplitude 8
Class. Amp | itude9 1 -0.0161455 0.00 0.00 0.10| >= 0.7574 | Amplitude 9
Class. AmplitudelQ| 1 -0. 6229188 5.24 5.24 145. 99 >= <. 0001 | Amplitude 10
Class. Load40 1 0. 3700088 1.85 1.85 51. 51 >= <. 0001 |Load 40
Class. Load45 1 0. 0448703 0.03 0.03 0.76| >= 0.3934 Load 45
Class. Load50 1 -0. 4149791 2.32 2.32 64. 79 >= <. 0001 |Load 50

B4 NEEHEOEFRBEHSHEGITESRIETKEBER

TP 4 R, =R AR A 3 K AR
HRTE] PO B, Bk v B K e g i b,
HAbRI A G775

SIS SR A ORI R R AR -

Root MSE 0.18942 R —Square 0.9691
6.33466 Adj R -Sq 0.9598

2.99029 Lambda 0. 0000

Dependent Mean
Coeff Var

DA 5 3R WY A X Bk S5 ROCR B AT
R* =0.9691 , £ 1IEAY R* =0.9598,
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BRI R® WAIG, (EEIE B R ST 455

KT 2R A B2 R A 1%
IR ILE S, BS54 SR, AR R E
BVEST R LR S 1 BE (A) 5 44.851% |
EAGI I B 4R 05 K/ (B) 34, 000% |, 171 2K 5
(C)521.149% , HK S5 552 Ha]H1, “ Utility” 4%
I R 2R Y 45 K AR, 24 4 g T
“TEULARAR B H A5 e R 2R O Y S5 KA X 1
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B350 mm HRAEH 8 mmd Fif 2 i 40 g ), 2P4k
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Utilities Table Based on the Usual Degrees of Freedom

Impor tance

(% Utility
Label Utility Standard Error Range) |Variable
Intercept 63347 0. 03645 Intercept
Length 250 -0.8808 0.05155 44,851 | Class. Length250
Length 300 00571 005155 Class. Lengthd00
Length 350 0 8038 0 05155 Class. Lengthds0
Amplitude 8 0 6391 005155 34,000 Class. Anpl i tude8
Anplitude 9 -0 0161 005155 [Class. Anpl i tudsd
Amplitude 10 -0 6220 003155 Class. Anpl i tude! 0
Load 40 0.3700 005155 21148 Class. Loadd0
Load 45 0. 0450 005155 Class. Loadd5
Load 50 -0 4150 0 03153 [Class. Loads0

The standard errors are not adjusted for the fact that the dependent variable was transformed and so are

generally liberal (too small).

BS JRABRAFINEEN" REZSKTHN“ZRAEHNHHER
PrF—1k, REBSAR AT b b BEAFF S 1L e i1 27 25K
S 28 BORE, A BT BT 2R

5% Lk

4 WIS

TEZWNZRIRBHETE o, BT 45 R A I B 45
SREGR RO, 45 0 2 DR 2 18] 4% 90 58 HAF 3L
I, e I IR BT AN 2 R A I it 2R
M, 20 DA Z AT DR 22 20 IOl 2 S S —, &
P 0 N 2% o P A a8 D R UK Y 19 T 445 T
JI 3 TR AT AR AR, 2 A SR o 7 T
ST . ASCHR YRR B AL T I 4R A —
BN 55—, TR UL, B B E IR B T o
FFAEIBUIE R o

T B 5 28 00 M B2 [ U5 23 B ) SRR AR
P EOR BIANIE AR 225755 . AR B Y AR
A H YIRS A il R BOX - COX A2 4k,
AR AR O B TARGFRIRLIE . R4 G o0 5 (el
A A DA G 7E—& , AT AT #5180 ] 3%
XHABGEE R OUH ML R B REAR A T 451K
56 PR 2 A IEAN LA SR A2 HE AR s A

SAS i) TRANSREG i # HA 1R 9 H 2 A4
(AL AR RE T, BRI 2200 A M2 5

208

W%, EZCRIFH Tk S EIE M), F i tERRHL R R
i+, 2001 1 -38, 231 -262.

FHE, DR ER YR RITIM]. b B R
AL, 2001. 1 -156.

fEER SR XI5 T I M]. 2 . dbat: S5 8E
JikL, 2003 10 —399.

R T A ST E——(2) Z R R B S R AR
SrfrIM]. dbgt: AR AR H R, 2012 527 - 540.

SAS Institute Inc. STAT SAS 9.3 Users Guide[ M]. Cary, NC.
SAS Institute Inc, 2011, 7761 —8002.

IR WS B (1) — (R A R VER
FyAR (], DY) B T2 A=, 2018, 31(6) : 493 —497.
ZTAR. WA ZICG i M. bt dERtRE m i,
2008 289 -312.

Tt ZoogeitardrM]. 2 . Jbat:
#t, 2008 . 350 -373.

P E R R

( Wik H 151:2019 - 06 - 12)
(AR SCH R SARMR)





