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1. 208 4E Wine

SEIGEE wine K H UCT Hlas4 S 5% . s
4N B 178 HBIE, 13 M|k, itk a®E
FF[A]—Hb X 3 FhISAUAR PR AT, o 25—
59 MREAS BT 71 REAS B 28 48 REAR, &
1 FiR g 13 AN Jg@ i, Hidh X, ST ao 28 SRR (BUE
L 1~3)VE e AR i oAy 12 @ MR i A
Art | BEAL S MR A0 X0, Xy, AL E B N
X3,X5 4,

ST X AL [F AR B 2 B, FC-GMDH 5 FRI
FRRORE R, HBENLA 2R RrE A 178 N REA
T3 A EME (Xu~Xe) B [F] B HEAEASAE W1 FiT178
AREARGLE 5 A EVE (X~Xis) BOL[R] @8 MEREA 4
W, Horp BSR40 W, AW, H ) s e S
A0, U725k 1 HAF G o A i BEALRRTE . 22451
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WEE RIS K AT, ot — e o M X b
R, THA KoL A THRAE Y It segppe N Maemesim X Total phenols
1T K IS P4 Uk 0 HERf 3SR S {8, — e K A9 R X Flavanoids Xy Nonflavanoid phenols
{E 5 5 10 (A AOEEE . [FI] , Z50 25 e AR JIL I 5 Xy  Proanthocyanins X Color intensity
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1 Vehicle silhouettes 946 18 4 N FETE
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Vehicle silhouettes +& FH 2 [E A& P 8F K 2ES0 11
24 Z Alistair Sutherland $2 445 (14 425 SN 56 )28 HE 51)
BRI o 445 946 DAEAS MR 18 DIMLFE R ZS%K,
PEREA IS 4 28 73 3o  BRFEIRAE A 50R4
HIRETEAEIRA T4

Acute Inflammations Z0HE 52 32 i I = E ZHZ 24
e Z2 GEE o T s LAY 5 e R AN B RS W s % . L
B120 MREAS 6 N EAM, HR 31 B2 R R
BE 40 BN R e R BB, ARBEBE R AN'E 2219 30
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FOSTERBEF IR EIR SR . A04. 351 DHEAS KHE 34
A BB E , G5RA 225 DREARJR TIEREIL R
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AER IR L R IR GE TR, 6175 748 A, H
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FHIBERUREAS 530 7 20 10 T5 A8 SR 73050 Bl
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3 FHEIRENEE RATLL (S EIFFAELE 22 20% )

HFEFFES  FC-GMDH FRI
2 KA (%) S3RIEHZE(%) SFEHZE(%)
Y A, 3(20%) 95.36% 79.21%
YHEB,  3(20%) 93.25% 62.46%
R4 TR R b ( S R4 30%)
HFEFFES  FC-GMDH FRI
2 R (%) S32RIEHZE(%) SIIEHZE(%)
YL A, 5(30%) 98.49% 69.34%
YHEEB,  5(30%) 96.26% 59.29%
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KIS FE PR BEAT ELRE . SO 45 5 o AR NG B, B
10 R SZEG V-4
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S X, TS S TERA R At SR RPN E SR B 5 X
FHA 3 AFEREEFER 5 A IEERE (R FRSRE 5
W2 5 BURHIE Y 20% 0 30% ) IIREAS BT | SEE6 45
Xf b ULER 3 FNER 4,
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KA FC—GMDH #EF7 RN $2E, FEAR YR S5
5 A ZEIER RN 95.36%F11 93.25% , i T2k
JH FRI J7EER P TERG RS, I H SRR R AR £ iy
(3% 4),FRI 4325 EMR 0] W N %, 1M FC—GMDH
B2 IE MR A A L . 7T UL FRT ik ANiE
F A R AR 2 B AR E2 B . F FC-GMDH
PR AE RN E SR BT B Se R AR A T T RO AR IE T4
RISy, AR AR AR IA] ) 22 55 B 2 HL TR iy s
JE eRECE IR, DA AT LASRASNS 4 v 14 43 25 4%
S I BUEDT B ST B S, FC-GMDH Bk e
() R R R AR e 2 B, BEAE IR B FHAR A9 43 R0 73R 15
BB RS ST
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S TAESEES S R IN 41 2N IE, FRAT TR RRAE H
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5 FHEREVBERTLL(%)

Relief C4.5 NBC FC-GMDH
bAEiE S
) @ ® @ ©) ) @ ® ) @ ®
1 84.95 84.68 81.28 85.26 83.45 82.64 89.54 91.05 93.45
2 84.56 83.12 79.48 88.15 92.69 90.47 89.65 91.56 92.64
3 - 77.59 76.25 75.12 76.54 71.45 72.38 81.56 82.15 82.65
4 79.18 72.35 71.54 79.45 76.84 72.54 84.65 85.94 86.15
5 73.26 69.65 74.28 68.15 66.25 60.28 72.65 65.35 61.25 85.96 84.18 83.65
6 84.59 80.42 76.25 81.26 80.87 79.45 83.26 85.14 84.99 84.95 86.42 85.98

E: DB 4F 4R B 5% ; @I Bl HFAE L F 10%; @3 Bl 4F4E YL F 20%,,

PEAE O FFEAE BN B BRI AN B IS AR
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SR FERFNELE BE BRI REAR ZFIREAS S |, i T4F
AF 2 J3 (4 40 P BTG, NBC 20925 A0S S (1 322 0T [A] b
FT FC-GMDH B A, Il T 328 TE =
A FELYEFEAS Image Segmentation Fl1 lonosphere I,
FC—GMDH 9% 114 53 2905 BEATI AR Al Fr B 5 7K,
i C4.5 Bk T A B e 0E 32 B 7 A 75 22 % 44
YEASWIEA T XI55, T3 B T W v Bm s 1A, fil
TRTE X BEREAR o IORE BE IR 2 e/ )N, i I
AARFE PRI RIS — R0, REBEAAE
G REA Tp I R RRNE RS SN, KGR T R
K&, (HFLA 742 39 FC—GMDH 3515 B T 7EFERIF $E 8
RUFUSCUEA T TARIE AR RIS), (A5 AR 4RI A
AR AR T PRI RS i, T LA L i 43 Sk
BEANSHAGR H AT ARAFE B e [R] (¥ 1 Z2 i RERA, AH I,
TEFRATTIE PR 7S B AL D, wi DU B 2 50 8540
FEAS A R AE B O B2 2 T A 2 [R]AREAE Eb 3R I R,
[RIETHE G, iR B FHAR S ASRE B . BUACK R, FC-GMDH

FEAEAEAS LR R IR G I i 53 2K B A G A B
(N AT ST RS R D SRIEE Sl RE N DE S (1573114
REJT, B0E T AT SE B AR,

M. TR

(=Bt RBBR T E

SR T U B R SR X AR AAE A HRUGA v 4 SR Y 5
i, AT SR UCT B3 22 iy B2 s A | X LUARAE
P A S SR PRI ZE 2R TSLE B R AS G AT

(W IR i EinE S

SRS NGRS R AR . Art BHREERT
Isabelle Guyon MJREF =AY Art ZEEAE 2R
ARG AT LA NIPS2001 HYFEAE PR~ 32 01 1R 30,
JIr R EARESZ N Art(al ,p,a2,a3,ad) k& , Horr
al FoR AL AR EREAN 2L, T8 T2
A B s p RN ERFEASNEL; a2 ORI AL FFE A
K ;a3 TR TCIRAFFE Y EL ;a4 RN ITTRFFIERI A
B, PN VHIZER RS LR R TURFHERTERE
PEARFLAN T N TR ST sy . B Y
T . B I AREA T ELAE L 20% 9%
P, FEHEK LB AR I AT RSN AR AR
i VRS MR R R . TESEEG R, SR 10 HEAZ ARG
5, % b FC-GMDH 5 FRI Bk 8t e /45
FENERG R ME . 4a X iR 22 B (Summarized
Absolute Error,SAE) | P44 %} H 43 b iR 25 (Mean
Absolute Error, MAPE) . T &l 5 2
(Approximation Error Variance, AEV)5t8B 7k IHT+
PorEREHATXT I

2. WA R AR

TE UCH Fdl e, FRATIEHE T =4~ IR A K
SEREPREE , FHSRIIK FC-GMDH Bk AE B S rs
s ERUTERE, Ak 6 TR

Percentage

&6 UCI HiREMERER

PGS AR TR FHIEL W75 K- (%) A A

Credit Approval 690 15 2 5% EME ER
Mammographic Mass 961 5 2 16.85% T

Horse Colic 368 26 4 30% EME ER
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ZAFEAREARSE DAL E MRS K435 5%,
16.85% ,30% ., SCHRATPTERAH T 1% GekrAE $2 B vk
Relief ,C4.5 Fll NBC #hZ DIt B 090 ik, 7652
AR FC-GMDH Sk S AT 18 b, 36TiR1%
BIRAEA R S ACE FHU TR En R4S .

(&R

LS20e— . NS s T foTHetxs b

A F FC-GMDH 5355 FRI Bik#EGER T AN
ZURRTZPE (GMDH) B R E SR B Rl e,
AN TR 35 TR M S B8R B T YRR AR B BRORY BE AlOxT
.

SEUGEERANGR 7 N3 8 AN,

X i RS BRREAS, AR T LU iR
AR, D32 8, LX) HhER 7 PUSE SR, FRATTZ I
ASCHE 1) FC—GMDH 8035 X 75 A3 MR 75 R A 2008
PEATHLIUN T 49 | 77 A R ) 4 X 15R 25 B, S XA 4 Xt
H A iR 22 LU RGE Y Ty 25 0 E{E /N FRE Y

R7 HTHELLER

BN SAE  MAPE  AEV  IFHAZEE(%)
R, 123 621% 0328
FC-CMDH R, 239 546% 0432 95.63%
R, 196 436% 0.425
R, 412 735% 0.536
R, 326 925% 0.582
FRI R, 241 13.14% 0612 81.27%
R, 219 11.02% 0.496
R; 198 698% 0.533

PR YA WEME , [RIif FC—-GMDH &y F)H 3
SATR 3 RN 5K B T 95.63% ISR RE , Al
DL, FEANGEMEFSBARREART , Bkt TPt
R, BEASIRAS R = 0 R B BBURS BE

BTk, FRMIEN MRS B A Are 205 4
b XF RS FC-GMDH Fl Relief H2200ATE(ER 9)

* 8 MMIEE

Rules in feature selection by FC-GMDH algorithm

R, If x1 is high and x7 is middle an x9 is middle and x13 is high then output is class1
R, If x1 is high and x3 is low and x7 is low and x10 is low and x13 is middle then output is class2
R; If x1 is high and x6 is low and x10 is high and x12 is low then output is class3
Rules in feature selection by FRI algorithm
R, If x1 is high and x7 is middle an x13 is high then output is class1
R, If x1 is low and x7 is low and x8 is high and x13 is high then output is class2
R; If x1 is high and x6 is low and x10 is high and x11 is low then output is class3
R, If x1 is high and x3 is low and x7 is low and x12 is middle then output is class2
R;s If x1 is middle and x3 is high and x9 is high and x10 is low and x13 is high then output is class1

RO MNRBBERETRNE

Relief FC-GMDH
AL YK TUREE XEKE TURER
JE(%) MENEC (%) fENEL
Art(3,300,5,3,3) 82.60 1 89.26 0
Art(3,300,5,3,6) 81.69 3 88.24 0
Art(6,1000,10,3,10)  76.25 6 84.15 1
Art(6,1000,20,3,20)  63.59 6 83.59 2
Art(12,1000,24,3,30) 59.15 18 86.14 1
100 —
—+—Relief
95 —a—(C4.5
4390 —4—NBC M
g'\ $5 — —FC-GMDHL
ETF 80 %_:‘\
<75 * \
70
65
Gredit Approval Mammographic Horse Colic
(5%) Mass(16.85% ) (30%)
WEF K- (%)

B 1 REIERAE UCI BB FHA A

SYMTEE O LS R, BEEREARTUATRIE MG £ |
Relief 19432546 B2 W] 2 R R, 1) FC—GMDH 3831 1Y 5
FRG BEA R YERFE— DR K, S35 2SRE B
TERAREA FHARIRAE 80% L |, MARFFEEUS 1
RRAET, FoAT T & B, FC—GMDH 3415 BE 59 54 46 <35 45
TUATFFAE, TERTPIHEAS ARSI, nT Lk %]
100% B BIBRITATFAAE . o1 UL, sd s B Rl 4355 H 40
LIRS I B LA S S, FC—GMDH .5 7E {3 IIE 48
TR NG BE 1 RIS B AT S R TUARRRAE .

25050 . ISR R AR R X L

TEARINE TS ZKSP 1) FL SRR AR 2R I
BUAL RSB0 25 S UL IR 1,

ME 1 ik B H, BT Relief 575 —#%
HAHF ok, IrAAE Horse Colic 0¥54E %A
25 T PR SR IBORE B, ) Lb =SR] ) e 7 7K
SPECPRAEAS T 19 5205 B2, FC—GMDH [ 53 2545 B2
HEALRIFLE 85% e Aq o MBS ATE I S 2SN B B
WP RSP R, O R 4 s BE S T R,
1, T C4.5 Bk FRAR SR G R H 25 0 B TR
BRI rLre kit 20 G L4343
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S, SECTE LR EIE TR BBk, % NBC
Bk, HEEWE R T 8 Mk ST AR BT A SRR
sINEIIABE LT ASRAG I AR e D i 43 B3O R . PRI
Wa s KPR, EEE Mammographic Mass _[*
FYS NG BE i, 460 FC-GMDH Y00S5
K-, HHF Mammographic Mass ZUHE 5255 2 HAh P
AR AL ARRERU D SR 5 4, BT I8k
ARG T REME T ECAUS P S B Ak 22 O ARRAE o
oA A ARG R PE, IS B0 IR AEIX 4L
E1E S U e (A

BMASK TR, FC-GMDH 533 78 LS Ba 4 Y
Yo s THRaE S E A, IUE T AR RS ST S
A HHEE

H. it

RO AR NE 32 B 25 77 AT S o AT F I B — 3R
N, AP RIEFSREFEPEEL, Horf Relief 7L BENS
ACPRESWORIE S B , (R EX TUAE M 2R R
ZICHE N 15 PRI T 25 50 L ROk e PRdr
AE TR, AT R R 22 . PRI SAPE J& 3T Se 4ol $
H g — o 5L AR B DU T 2 ) SR B SR B, I RRAE
PRGNS EIFIHR > PR R R IR L, (HR
FRI (ST B AR LT RO RN T g 38, 1208 T
X SR BR B HERA IR, AR AEAREAS MR S R H
SYIERE AR BT LA, AR SCR T —Fh 3 AR Rl 43
FERE SR B 1 FC—GMDH , 3l s 0] K1) 43 12 il 4
FREFAE nT DASE 0 2 SRS R B vEm e, IR EA
SR BRMEFFRAE A T P8, DI HE = R 53 Je A AR AR AIE
FHEMZERE PRSI EE . FC-GMDH 7E
UCIH 288 din e iy s2 86 sk He, TIERH IR T %%
R AERE B PR AT G A TR SEgER] T
FC—GMDH F ik 7R E $2 BOKS B2 Fnbe+ P i HA
A 2 A

SE K-
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Comparing Study on Feature Extraction Algorithms for Customer

Behavior Analysis
ZHAO Heng—jun' ZHANG Jing-shao' XIAO Jin®
(1.Sichuan Radio & Television University, Chengdu 610073, China;
2.School of Business, Sichuan University, Chengdu 610064, China )

Abstract: Customer feature extraction is an important part of the customer analysis. Because the data obtained
from the customer feature extraction has many characteristics such as common features and large noise, so that there is
a large error in the customer analysis of customer features extraction. The feature extraction and classification rule ex—
traction experiment were done by using the UCI machine learning database respectively, and the experiments verified
that the FC-GMDH algorithm has obvious advantages in feature extraction accuracy and anti-interference.

Key words: customer behavior; feature extraction; noise characteristic; comparative analysis



