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Satistical Significance of the Wheel Hubs Styling Features Based on Variance Analysis

WEI Jun, HAN Ying, SU Chang, ZHANG Ying-chao
(Jilin University, Changchun 130012, China)

ABSTRACT: The paper aims to determine the electric wheel hub's modeling feature which matches the preferences of
target users via the method of variance analysis (VA), and explore the significance of the wheel hub's modeling feature,
the age of customers, and the perception images. Completing 8 different styles of wheel hub modeling feature with 5 sets
of spokes. Obtain 8 perception image vocabularies which are consistent with the overall style of the electric vehicle, and
use the 5-stage semantic difference (SD) method to conduct perception image experiments on 102 target persons. Apply
variance analysis method to procced a comparative analysis of 6 important perception image vocabularies which are de-
termined by principal component analysis (PCA). Calculate the significance of 8 wheel hub stylings and target population
of 3 age levels on the perception image of electric vehicle wheel hub modeling features. The degree of influence of dif-
ferent perception image on the significance of differentiated electric wheel hubs is obtained. The significance of percep-
tion image on differentiated design of electric wheel hub is grasped, alone with the sensitivity to the specific age group.
The trend of electric wheel hub modeling feature which is under of market segmentation conditions is summarized. And
the degree of influence which has the feature of each wheel hub with distinctiveness is presented. The most sensitive age
level of the subject in the specified perception image vocabularies, as well as the most significant modeling feature and
prominent perception image of wheel hubs' feature are carried out by variance analysis, which provides scientific basis to
guarantee the unity of the wheel hub and the vehicle style.
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Tab.1 Levels of age group and proportion
of the test population

FIREUEH RIS NE CI) N B1%

G, 21-25 21 20.59
R4 B !

G, 26~30 39 38.24

G, 31-35 13 12.75
] A iy

Y G, 3640 10 9.80

N Gs 41~45 12 11.76
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Gs 46 KL I 7 6.86
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Tab.2 The average scoring among U-Type wheel
hub styling models and all the age groups
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AR G G, Gs Gy Gs Ge

X1 3571 4.231 3462 3700 3.417 3.857
Xz 3762 3615 3077 3700 3250 3.429
X3 3238 3590 338 3.600 3.083 3.143
X4 4048 4128 3385 3900 3250 3.429
Xs 3.810 3.692 3154 3600 3500 3.429
Xs 3.333 3.615 3462 3700 3417 2.429
X7 3190 2974 2692 3600 2333 2143
Xs 3905 3.667 3.000 3.700 3.083 3.286
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based on Levene statistic
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Tab.4 Test of intersubjective effects
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Tab.5 Comparison of wheel model samples against
perceptual image vocabulary

25714 95%

Model Model {2 FrifE _ N
() (3) (1) e 59" _ BEXE®
TR LR
X, 0380 0210 0077 -0.804 0.043
X, —-0.146 0210 0489 —-0570 0.277
X, —0.014 0210 0948 —-0437 0.410
Xs X, -0364 0210 0090 0787 0.060
Xs —-0205 0210 0334 -0.628 0219
X, 0504 0210 0.021* 0080 0927
Xe 0114 0210 0589 -0.538 0.309
X, 0884 0210 0.000 -1308 —0.461
X, 0650 0210 0.004* -1.073 —0.226
X, 0518 0210 0018 -0.941 —0.094
X, X, -0868 0210 0.000 —-1291 —0.444
X, 0708 0210 0.002* -1132 —0.285
X, -0504 0210 0.021* -0.927 —0.080
X, —0.618 0210 0.005* —-1.041 —0.194
X, 0266 0210 0211 -0.690 0157
X, -0032 0210 0.879 -0456 0.391
X, 0100 0210 0635 -0.323 0.524
Xs X, -0250 0210 0240 0673 0.174
Xs -0091 0210 0.668 -0.514 0.333
X, 0114 0210 0589 -0.309 0.538
X, 0618 0210 0.005* 0194 1.041

TE: * s B

e, R RN RIT 2T, AR
JER AT, X SRR B R AT T 2200 b o
KA AR LB, AR R Z S X AR
BABERNZE WX T BESCR, BEMAKEH
0.003. ZHEIELIRBIER T G M G, (RAFEE ) K
Gs Ml Go (4FHY ) MR “MER” BONESR
i E AR E . Ho, Gyl Gy (RARIE ) X “A~ ki~
BN B R RIS NN, Gs Il Ge (H4E I ) X “4>
PEAY” X — SR 2 0 3k R B AN AR A S B
Gs Al G, (FPIHJAERY ) R LSS, RM



943K 5 104

MR, & FETIr 200 M iR B0E TR MRS 119

H Gy HE LT Gy Fl Gy (IRAFEHS ), G 2H W) 5 B ] T
Gs Fll Gg ( = 4F#% )o

32 U BERBREMRASRUEBRALCHNAES
MR B

FEXT 8 Pt s BUAEAS , SR AR R A B R 25
SIATTE RN B G R AR AT R R A
“RERIRT CIEREHE R Ay S T T 2508, 4
R, X Ae A A 22 Sk B W B R AL kS
Hry” CRBRART BT, REGERIAEAR X A1 X,
T WEER” XMEMEBERNERRES, I S5REA
Xa LI HABAEA ) 22 S5 8 B 0 25 . Ipe e “HG
) X ANRF L B RAEA Xy Fl Xg, X HUAEA X3,
Xev Xe PR BEME2ES

XHERAIE S “RAIR” 7 T e R B FEAR
Xi A B S TEEAR Xao Xs. Xeo X7, TMEEA X,
BIAS 7 B I TAEAS X Xoo X Fl Xgo FHILFRPA,
FEAR Xy AT RASE R B2 B a3 ) R B RAE TR
A X FEZ AN ) e BB AN B I

X CREEIRYT MR RPN RN FEAR X 1%
PR EMRTHEAR Xio X Xan Xoo Xg, s2JLIHEAT
IR AR, AR Xo A0 AR TAEAR Xy Xa Al
Xe, ATLLINHEEAR Xs A1 Xy X2 J8ME R 4 ) R LA L
AETH M, T2 B TR X W A3 B 1 IR R R AR X, X
LA Xoo Xs F1 X, Y22 B3, UL &
I B A RN B iR
3.3 ZREFREXRERMEZALCZEHNAES

R LB

PLCARRE T Sk R X BRI R AT 7 2250807
AT DS AR Z IR B 22 R A B E AN R IR B
LR s 11 A 1 A = U1 R | I 19 7 = T

TEXTE R SN R PR JE AR 2 IR ) 2
SEATATIE, PUHORT R T 2 55 PR 2k, TR A
Welch'sanova 7341k, JF#EAT07 2200, Al 0% i)
X g i R o S v L s i, BRSE SRR 6.

®6 HEASHNEEERRER

Tab.6 Robust tests of equality of means
o Geite dfifd df2 i i
Welch 6.215 5 19.381 0.001
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