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Abstract : This research establishes a classification model for customer groups using a neural network
model. The proposed approach is based on the quality attributes from importance and satisfaction
surveys. Factor analysis is utilized first to extract several important service quality attributes from
customers. These attributes are used to construct the neural network learning process. The
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back-propagation neural network (BPN) is then used to establish a customer group satisfaction
classification model. A similar classification model is produced using linear discriminant analysis
(LDA) and quadratic discriminant analysis (QDA). The classification performances of these methods
are then compared with that from the BPN model. After the comparisons, it can be verified that the
overall classification rate and prediction accuracy of the BPN is superior to those obtained using the
LDA and QDA models. According to the input node contribution analysis of the output nodes, we can
obtain the determinant variables that affect the classified customer satisfaction groups. Therefore,
companies can obtain improvement information from the contribution analysis to improve their service

quality and increase customer satisfaction.
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1% (Tangibility ) li'[fk (Rationality ) &+ 7FTE:|}[ E R e R I B £ 54.65% » B AT
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Patterns ) F*sz o3 o EUE1759%F A [BELARRER R ] bIT 2596 (=LA E RS T‘itiﬁiﬂﬁl
FUE T AR AN (X, X, Xa, Xa, X, X ) 5T Bl B ARG ~ sl ~ BRI [lE =
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A1 EiRA - i’ﬁ]ﬁl@?Cronbach’s offi 73 s

‘E ol Cronbach’s ﬁ'[j%ﬁ@ Cronbach’s

il R T BEE ¢ T pEE o
R E LA 4595 529  0.8017 4.195 0543  0.8865
IRSER S 3.852  .647 4.148  0.522
3 i ] |l gt 4129 605 4248 0.588
4 SARRE A E B 4565 546 4.191  0.604
S EZERIFI) 4251 593 4201 0.569
6.7 Yo it 4.544 567 4.047 0.663
7 [ R 4366 553 4.199  0.568
8.3 S | I ‘ 4469 553 4206 0.568

T 1 4346 0.574 4.179 0.578

AR 9.2 T (U o 4.086 .623  0.8509  3.801 0.662  0.9052
10357 @;Eg rpepjzﬁﬁgqu,;,J 4358 577 3.968  0.643
11 5 Hﬁﬁ?ﬁ:w@% 4.139 611 4.126  0.641
12. %Hﬁ ; ,Erl 4.039 719 3.833  0.716
13,75 Y5 - URE 4.069 0.611 3.987 0.621
14.}Li1+]&lﬁg[ PrIgiS ; 4240 0.550 3.934  0.623
fgq;,a‘,;m“@qagw 4227 0.638 3.593  0.676
167 g,ﬂ Ejnmﬁﬂ[i 3.895 0.642 3.794  0.636
1 4.131  0.621 3.880 0.652

ORI 17 AR RIS A (A 4276 0606 07998 4054 0.677 08575
18.}215%‘—5'[?“8*’!?%&&1 4221 0.646 3.846  0.627
fgwg'g—gmﬁg;pﬁt 4.105  0.661 3.938  0.595
zo,m ST 4411 0.599 4.092  0.595
QLSRR 4505 0.542 4.049 0.589
- 1 4304 0.611 3.996  0.617

B %‘%:El%ﬁﬁ T 4034 0.717 07995  3.790 0.658  0.8373
23 i ﬁg;g@mgw 4171 0.684 3.822  0.583
l 1 4.103  0.701 3.806 0.620

I 24 e 4t X2 o 4411 0569 07813  3.976 0.598  0.8540
25 3 HREAD 3.585 0.755 3.563  0.633
26.1@5'jf'§4,'t’ﬁl’sr%il§?$;3]"ﬂf 4193 0.679 3.803 0.674

ﬁgﬁ—pﬁﬁ;ﬁ%‘

27 MR 7 4111 0.646 3.854  0.632
23;9?3*, SRR 4409 0.629 3.814 0.673
;@F,Hw[ 4.058 0.729 3.884  0.699

=} 4.128 0.668 3.816 0.652
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LR B 31.504 6.297 5.234 3.773 4.108 3.735
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FH - h SRR AR s BV A (RBE s m EblE e ARy n Kb AR - A
ﬁ;k‘rggiu*élpf B @é;f&rjgﬁ h 8> F’ﬁiﬁ?&%@%ﬁ@ﬁi[6~l3 ] Eﬁ?"‘} HIIT) 0.02~0.04 = 0.08
AESHIEE S RS 0.6~ 0.7 0.8 X2 SN > 0 2 Sigmoid FrBeEELARE VY B
TEIEA B $UAE 5 7 8x3x3=T72 A B iR T VAR SR U P 1 E AR (RMSE)
ORI Féjiilﬁqf’l " ASEEEER R AR I H AR AT K 6-12-3 K Al
e~ DR RIS 6~ 12 701 3 (ARG 2SR R 0.02 ATEHETNSTEL 0.8 0
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(R 6 12-3 SRR EIE A > bR (RIS  EOPRE AR - A 3 JIhirpsy
= TR T VAR DO AG N < i 3 PR PR T R A D 6-12-10-3 £ (SR, 18
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[y > 15 RMSE ffi53 Hlf 0.013032 A{10.074376 » = [ty I RV £145 0.061344 = I' T [l
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F198.85% [N Y53 ML FE} Elﬁ! £99.14% o B I' | JEIHAESREE (=0 ) &lﬁlJﬁr?&ﬁgﬁ'ﬁﬂgu
o3RGS TR T DI



56

23 TR

AL e

SEER LA STk RS A
AR T TR TRsE mahen RVSE pabEen o
6-12-4-3 0.02 0.021761 95.8 0.086402 92.6 0.064641
0.03 0.8 0.015199 97.4 0.087058 92.6 0.071859
0.04 0.013051 96.9 0.100244 90.3 0.087193
6-12-5-3 0.02 0.021560 95.2 0.065203 91.7 0.043643
0.03 0.8 0.019326 93.1 0.119658 89.2 0.100332
0.04 0.032080 87.2 0.132512 85.6 0.100433
6-12-6-3 0.02 0.020237 92.5 0.084813 88.0 0.064576
0.03 0.8 0.027819 95.1 0.071383 92.9 0.043564
0.04 0.035695 96.0 0.078396 93.4 0.042701
6-12-7-3 0.02 0.020549 92.7 0.087050 87.2 0.066501
0.03 0.8 0.018020 97.0 0.070946 93.2 0.052926
0.04 0.021549 90.2 0.087542 89.2 0.065993
6-12-8-3 0.02 0.028902 96.2 0.062723 93.2 0.033821
0.03 0.8 0.023611 95.2 0.071835 92.6 0.048224
0.04 0.014420 97.3 0.093767 92.0 0.079347
6-12-9-3 0.02 0.021876 95.9 0.058324 93.2 0.036448
0.03 0.8 0.016740 97.5 0.077870 93.2 0.061130
0.04 0.012441 96.8 0.099757 91.5 0.087316
6-12-10-3 0.02 0.020810 93.0 0.077471 88.6 0.056661
0.03 0.8 0.016705 95.0 0.096238 89.2 0.079533
0.04 0.013032 98.4 0.074376 93.7 0.061344
012 |
2008
=
x
0.04 |
0.00
6-12-4-3  6-12-5-3  6-12-6-3  6-12-7-3  6-12-8-3  6-12-9-3  6-12-10-3
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—— Testing
—A&— Gap
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T FISEEHEYEE RMSE [l @)



T RS R Y S R 57

(a) 7t (b) WEEA
[#'3 RMSE f@%%%ﬁﬁ’gtv%%ggﬁgﬁl

Fo4 SRS D 5 R

HET B

D B P Ve R RS SR
FfEvE 196 (99.49%)* 1 0
R B 1 181(98.91%) 1
(UL 0 1 86 (98.85%)

R T R 1 99.14%
* () [‘Jﬁlfil’ga{l%?ﬁ:@ﬁgﬁvﬁiﬁ}’p‘éﬁ«
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B AR (X0 HEL L (V) VRIS > 'fi_riY—f(X)]EUFTAI' s 7JT’TL['X3:TY
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HOTEE YA 0T E'L B CPEUR S EIRE Y T 350 B AT B T
iﬁﬁﬁ@WWﬁﬁ@ﬂﬁﬁ“@wa@@@ ML P £ R I A g
Do BT IS IR PRI R IS B R ST TR F,J%
P o RSELURE T ITRIGAER > 1) S RN R -
WAV R

T 197 6 BLBRT Ry R TR B R S AP CFR BT R
-0.064) > &+ Fﬁyfﬂ)":ﬁ' J%’@‘rg’iﬁf FiIEFHRH PR R TR S AR e P P B - s

IR F IRV 24, oo%fg”r*‘ PR v g R ?}%E-[ﬂ@g’é{?&?E?Ufé,'ﬂﬁ'ﬁlfm} EUEL



58

A5 NRAESIE VR A

Ry e

i | [’Erﬂgﬂm‘ l

Y1 (EEvE )

Yo (PlEEvREe)

Ys (ISR o)

Xy CHGEETE)
Xo (&ElE)

8.83% (-0.064)
16.19% (0.144)

12.03% (-0.407)
17.97% (0.380)

12.49% (-0.927)
16.79% (-0.843)

Xs CPRpigr i) 12.66% (0.005) 16.08% (-0.397) 16.68% (-1.072)
Xa ClRIZR=) 22.08% (0.175) 21.33% (-0.255) 23.74% (-0.954)
Xs CE[1E) 24.00% (0.334) 12.35% (0.315) 4.73% (-0.305)

16.24% (0.143)

20.23% (-0.663)

25.57% (-1.069)
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Bi]]73#r (Discriminant Analysis, DA) fLf!Fisher (1936) At seel ' » pl— [T IRy
Feffere TR TAG T pUPAEN | lFi (R oo it RRTHIREPARET 53 TR = e B3 A7 PR R LANEE
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