£ OO0 http://www.cqvip.com|

R M g B2 B % ¥ i Vol. 2 No. 3
19954 9 B FOURNAL OF MANAGEMENT SCIENCES IN CHINA Sep. 1959
@ RRIE R YRS SR TR
fﬁi%%ﬂ%lﬁ) (EIFRFITRIS Z2ERER

[REYT# T T oot LRt —Feganag@ =2 lE 2aFLEF ANERX
S F B By 8 — T AR W), T Bl 53 R 42 &y B o S L 45 09 25 9 (B P o 8 ) e e B 1T, TR
AR THATEGA—R S N BETEEABR P UL FTHANKERERPARERENT
ERHEFMAFEAE.MALLZAFTH A F LR EEFTH-E M RAFGEHL RERNFHE

B F 80 T X A% B k49 B fo BB
X o & . P FEE . i
LSS .0224,F832. 5

0 3| E

H A7, 72 4] % 25 U] £& (the radial basis func-
tion, RBF) TE{5 5 b 8 %47 2 Sk v (B 2 sl e i
ITEAERY, X EERE R RBF m%ﬁﬁ'%
Mgz EREHYIERK. £ RBF MEHEEE—
BREHEFEPLaNRS2HIEREREN ‘é}”
WEAENFRMFARMERMLE, HTFEMRSE
BT EEIEREFRIEAE. EEHAZ R
- F=E L. WHd B0 EHX - FH= 6
THEHHAGIER. ERERYTHSRARXHS
2R & A TR S UEW) M E REBF M0
SEENMEE .RBF Mg A EHMHEM B LY
VLR,

HHREMERRHELE RBF [ b, FE2
R EFEN FHEERMAEmMIFEAEEE
B, HEME RBF KT .CaL. T
AT F T R R B O S A - K AR
AR R X EME R RBF B E L HER
. B ER AR BRESHFRAELS
FEEHA DL SHER. HI S HE RN

7/

B B BET —MEXR D REFRE.
EHENAMWER LS MmERE. B E—
AR R AR O S A R AR R B (R R HE T
NGE Sy« B bt 3 A et [F) — 2R 40 48 B 328 b B P R K
HAME—. BAriE#Ee.0 S BRTRE B RR L
B

ALHEBFEXRDBENFTE — M
33 eple fd B 4%, R I R BB A R iy [ 19 35
W ARERTHNEERLCANEREHNE
o A [) B, g EL AR L E R ROBL T S B HE T
I . ] ME-— TR E— R T HT RBF (48, ¥ e £
I ERBE ST, TR E PO (BRI
O RKB A THER.

1 REEEHME

EFEET « T AF—-H ey RBF R,
WmE L R RSB R N fr.R—~ R

FAXy =24+ DA X —C | (1)
=1

HREAREEE S EAM A (T750130 M TR AL XS 0935001 D EENITE .

¥ WL B b AR MR RN 300072,

#1998 F£ 7 A 20 HugH,

o d



http://www.cqvip.com

% W% PRERNMBENAENTEX

£ OO0 http://www.cqvip.com|

[nput Non-lnear transformation

AL LY

FAES

B 1 RBF MEaasks

HEbhXc RRRHAME. o) RP— RAHBEIE
R || - | FREJLEB(Euclidean) {5 2.
A o<li<nEMN.C ER,1<i<nRERBF+
Ao BHU AR

7E RBF [ IR B o) ML A C
— B EEERN., BG N HE A X FIHN
FI AR Y v e = 1. NN A R/
ZHER T B e MO R ETE
H.,EN RBF M REERL &P EME R % T
BE. B R ML RER ERERAE
PO WEFEL RBF MM ERARER, 1T

RIAF L YE BB »( ) HHRAE
MEEREH ¢lv) = logla) (2)
AR ¢(v) = expl{— v*/F) (3)
Heb g2 —dH
FHRHEEHECHMA R
Py = (o° + @7 (4>
ooy = (2 + F) i (5

HEEMPLSE C S EHIEEERE e 1
pIX —Cl)aAES P ER.BH P =
PiX(t))y & X WERGXH RBF R (D F
TEM &R AR BT

¥t = NP + ) (5>

He v BIAEE Y .0, BE2W. Py R EITW,
e(e) BiRE . SEBPET PG FEX. XHE®E
R+ RBF B 48118 2 .00 R FE (L AR 5B
B — KB RITEPEEE E A TFHRAE.

2 EXBR/DTEEFHES

RO E SR AN ER R AR
S o T LB A B AR R B TS N
BEIY (DO, PU) = 1. N (5 BIEERET
=A

Y=P:+§+¢ (71
HEad V= vl iV T 8= 8,07
= [&(1)rr,etNY]T P=[ P ., 0"
Po=TPA1.r PANTT

1< i w

S P E R (LA
P=V.A (3]
"1 alz rar au_]
e oa= 0 o
¥ ]

VE—FN - BEHV, LR
HEEFACT) fIRES Y =TVg - )
BHEHH = V) VY (10)
Bl g, = Etl,(tjy(t)_f'gt-f{t) r=1,".,n
B i i Y Grameschmidt 7532,

v, = P

le,= ol P Aol 1 K0 < g N

]-Ur = P' —_— .Ij_jﬂfllt:"j = 2."--?1
MEERAR (D HHEoER
Al = g 117
EHEE R it B ET B E T RBF @ &gy
oL 8 T o



http://www.cqvip.com

® B2 B ¥ ¥

£ OO0 http://www.cqvip.com|

15 &£ 9 B

3  IExREWmEYTE)BHERE

WormR(s] Fres B TR W, BTt .08
¥ H Bl SR (AR T AR T EOE RS T
1 SR e — Feh HE 2 NG A TR AT BB P A 52 2 N R AT
R0 Sa ¥ E MEHE S AR VIEE
HETFYHE — FMR”HERN A DR E IS S HERE.
TALEH IE 2 H o 5 AR 8 8 18 2, T BT 1A
R —E Rk TR - RERN
IREE.
3.1 “FR - TR AN

i N gEmE Py, P MHIYHUE Z (LT
Fo et B R =[vi XY PLRLPCA
B v, RERHBTER S

u = R(RIR, ) 'R P (132
PR FHE” X
E=P —u="Te(l), =, e(N}_ (14

P AATHRZY LA TR N

£y (Y eCryyie)
&F = P L e — {15

E'E -Ee"(t)

‘R - T ENRREE— T TRET
BEE. RIEEHFE I FR" MEAEZHL”
HMAMEAEERE. BXQ . 14 BF.H
RAQD G L.ERTFR P 5o, v IIE
ZiewE Bt EE IS EM TR E A,
Al RKESITHE.

3.2 WmEIHRRNE

BEENEFEE (7)) A7 PE—EHIR
UF R — Uk HERE - EE R FEFIT R T I A
. EARAARE. HANKERIDMAEER
R BRAMMWARAEE. . UEE -SERE
I A e AR BRI, ETERITE LT,
ZIARM A E RS ED . WA
WA A THMNMAAERESBaE AT
BAEET . U230 5 B . PR IS B AR 5 T ik
A" BRRAMEHE ERSE, BRI AR
ATR S JCw] S BR  4 k.

BEitEAREP . RHT xmz] i dm
EEHT, EHAREHENT. B EHEERY
2=,

14| 7m R = -:P;:I,@_ =[ KRR ].&"' =
[RTR ] = 1/P'P,

EELETERET. MF K+ 145

Ry, = [RK"ERH]
s 0 .

m &} =[RL.R = .
J\J LE DY [ A= 1 J-+1:| [ 0 I/EI‘Z‘.NE‘J}
i—1

AR, ] e e B, 1 Wsg (o] ff127.
ERERTHTREHE, EumRadndtE
g T EEEENES.

THEEMNEEREMRENEES ¥R
FTHHGE. FiIrFESYREHS. §HNE
RERELEN W AIC KK, B YREE I ELE
E M. EBiEP R T I KFSEER
SWIrH BRGNS ERE) M AICKEF &
. UTERETHAYSE K #f:}

EX E=Y— dgx (16)
=1
St = L EIE
e (17
BIC, = NInSi + EinN {183

F=1(5,6—8H/Si«(N—K) (19}

Tk A —mE, WE B E BIC #1 F #9{H . 0L
FI WL T FEBR T AR HY | [ B 4 B e A — IR,
B R B DAY BT AR R e
Hey&m ., LU I EH EE TR A My siE
HE GLEEAT LR S EEA AR W E &
FI| M- B faf B2 (Y] RBF [Q£5.

EAIE R B L B ST .

(1) MATEEEERER D P EMRY, P,
HEHSE F relnpr B ErEfGin Pl

(YL H, FTEHE—P. =10 %Y
A FTRR . ID R KT W Po. o TR
(103,016, (17),(18),019) H& ¢ ,E,.5i.BIC,
HF.

(DFEKHBEZDETHFE — AWML
(130,01, (13 it EH & & Y Bk, iR
BRI v BT B e E, LS5 BICHF.

(4) ¥z 82 BIC, 1 F #EMME , # & B THI0 © %
AR Ay EshH.

(5) K HK =2, 3T (3. (1) HEAE
ey o, eI A AT AR G = 2, ,K) 1



http://www.cqvip.com

B3l

R R R AR ST O R Y W

£ OO0 http://www.cqvip.com|

B, ERE o0 =2, K, 4 EHITE
Exv) +Skin BICk, M1 F,, 38 MINF, 5 BICK .., ¥
F5BIC, {8, M E BT M BRFTH v sREE
#h.

4 {HR3H

HAEXSHENEERTREZSTHM
RBF W & BEHF5T. F 5[] P& M Bk #H
ITTHE. RENEERE 199 F£PrHEF H# R
— PR T (3 223 PRI 4 o
= t Bt R M BT R FEFI(E,  Fl RBF RG3E{TEM
BI Y vy () = Fla0)) KA ) = [yt —
1oyt — o) BFEAMNEZNEME.

HEREHNY AR, WA -, = 30.5F AW
RBF P i IE T o) AENTER  KH
# =2 A BRPIEHER SRS Ak F
8] 100 S 8B A fE R VSR B IETTEE, FE4 100

ZHAE S A HMARBETIN, HEXHHNT
RPN RARBF MERNRAF T TREL LD
A

wiry = A + E/\#’( hxtty —c 2

LTHIE v SHESE y@ Wik dE 2 BF
T RETEE 3 IR A SR A R A
700 32, 15 30 o T30 fELF0 S0 (P e B an [ 4 B
FoHTHREHENEIGHEIIEE REXER
.2 ridanEE. FmERBXHMEBINT
AN AR REETREVRN., LN RE
RBF [W#E(F 10 AL AN

1w

¥ey=A + NAe(lz@) — | >

ME vy MERE vy WEEHE s B
. HITAIVLE S, 400 3 B oCaR (8] Bk
MHRLCE M HELCARRENHEE. B8RS
B RBF R #5.

I

Y
M‘ﬁ—

1 4 7 10131619 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73

i

W

QN A D
T

B2z FIAMELMESESHEERE

15

o |

RPN o Y, P RN R .. arn SRR X 0

by L MR
oLl Ly

67 7073 76 7p

) OV
0.5 4 7 10 13 16 18 22 25 28 31 34 37 40 43 46 52 55 56 &1

t

3 FIEEBRBRFF
pe)
_;_‘ —— A—%ﬁ
1 P

76 5] 96 106 116 125 136 146 166 186
t

4 MR BIBEIICR 6 SFR K L 5

O N A O



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

— 26 — g H # %= E i3 1959 £ 3 A

- o

S bk o O o

1 4 7101316192225283135437404346495255586164677073
i

B> w1 TAESME s

$ *F W

1 Chen S, Billngs S A, Cowan C F N. et al. Nonlinear systems identification using radial basis functions. Int. J. Syst,
Sci. » 1850421012):2513~ 2538

2 Chen S, Billings S A, Cowan C F N, er al. Practical identification of NARMAX models using radial basis {unction.
Int. ]J. Conrr. . 19580;520(671;1327~1350

3 Bruce A, Timothy D C. Cooperative-competitive genetic evolution of radial basis {unction centers and widrhs for tume
series prediction. 1EEE Tran. on Weural Networks, 19%6:7(4). 865~ 880

4 Michael H, Stefan K. Multiplication-free radial basis funcrion network. 1EEE Tran. oo Meural Networks, 1996.7(8)
1461~1464

§ Broomhead 'S, Lowe D Mulnvariable functional interpolation and adaptive nerworks, Complex System, 1988, 2321
~ 355

6 Gizosi. Some extensions of radial basis functions and their applications in arnficial intelligence. Computers Marh, Ap-
plic. , 1882,24(12):61~R80

7 Kohonen T. An introduction ro neural computing . Neural MNetwork , 19885111):3~16

8 Chen 3, Cowan C F N. Grant P M. Orthogonal least squares learning algorithm for radial basis funcrion network.
1EEE Transactions on Meural Nerworks, 18%12(2),;302~30%

8 Wang Niufeng, Li Bo. Selforgamzning methods medelling with “concentrared” variables, System Analysis Modeling Sim-
ulation, 1893;20,31~357

10 Powell M J D. Radial basis functions for multivariable interpolation: A review . IMA Coni. Algorithms for the Ap

proximation of Funcrions and Data, New York: Oxford University Press. 1987. 143~ 157
11 Powell M J I, Radial basis function approximations to pclynomials. proc. 12th Biennal N wmerical Analysis Conf.
(Dundeel, 1387, 223~241
12 EB/R. SHHG. PANISFGRABEHATNSHRETOFEE. B2 %3 M, 1992,18041,385~ 392

A New Algorithm for The Structure Determination of Radial Basis
Function Networks

Li Bo
School of Management. Tianjin University
Wang Xiufeng

Department of Computer & System Sciences, Nankai University

Abstract A stepwise regression new algorithm for the structure determination of radial basis function net-
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works is proposed. In this algorithm, based on the orthogonalization method and the “Innovation-Contri-
bution”™ criterion» the structure of radial basis function networks and parameter estitnation are simultapne-
ously determined. It not only avoids ill-conditioned prablems occured in many common learning algorithm
which is often based on first chocsing randomly some data points as radial basis function centers and then
using singular value decompaosition to solve for the weights of the network . but also can reduces consider-
ably the amount of computations and we can obtain the optimal radial basis function networks. Finally. the
identification of a simulated system show the correctness and effectiveness of this new algorithm.
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Sustainable Development and the Future of Enterprise

Chen Yuxiang
The Administrative Center for China’s Agenda 21

Chen Guoquan

School of Economics & Management, Tsinghua University

Abstract Based on the analysis of the changing business environment, it is pointed out in the paper that
sustainable development has been becoming the basic elemnent for improving the competitiveness of enter-
prise. The learning model for incorporating sustainable development into corporate management is put for-
ward. From the perspectives of strategy formulation. technology selection. and production and marketing
management . the basic way for the integrating philosophy of sustainable development with corporate man-
agement has been formulated.

Keywords: sustamable development . corporate management . competitiveness
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