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Quantitative Relation Between Learning Abllity and Generalization
Ability of BP Neura Network

Ll Zuwryong,Y! Yong zhi
( Chengdu University o Information Techndlogy , Chengdu , Sichuan 610041, China)

Abdtract: Based on the andyss d the internd relation between learning ability and generdization ahility of the overfitting of
BP neurd network ,by the introduction of mulit-correlative codficient to manifest the conrplexity of the function ,a quartitative uncer-
tainty relaion between the fitting relative error of training sample sts and the tegting relative error of verifying sanple sets which de-
<cribe the learning ahility and the generdization ability of BP network ,regpectively ,was reveded in the oveffitting of BP neurd net-
work. Tegsof numerica smulaion for multi-kinds of different functions were carried out to determine the va ue digtribution (0. 007
0. 07) of ovefitting parameter q in the relaion. Based on the quartitative relation ,the training method for the inprovement of generd-
izetion ahility in the training process of sanple sets usng BP neura network was given.

Key words: BP neurd network ;learning ahility ; generdization ability ;overfitting relaion

(ov)
6l
BP 7
[8.9]
BP (ol
(22, BP
,Baum (18],
111, Moody
Moody (21 Barron [13] ) BP
341 Caatepe ,
, 151, Amari )

:2002-10-14; :2003-03-25
: (No.40271024) ¢ - " (No. 96-911-08-03)



1342 2003
BP , : (2
q [5]
Som , m
2 BP
[13] ‘BP , Aw ; :
Ay o . |A Z 7|
1Ayl yl IR\
MIN. [Azz [Aylyl MIN
AW -8 y| 25— (1
2log (1+ M/ N) R h @, q
'R v h BP 5 , ,
M N t 4 , (2)
P q q [7x10°%,7%x10°%].5
“ " 1x10°° 5x10°*; 1. 2
Aw : BP ,
Ay 3 BP
AW Ay [13].
, BP , |A wW|
, Y ; 1A 2 2| , : (2
_lAylyl 1Ayl R h , q
. 1Az Z |Aylyl (0 , logx (1 + M/ N) . :
Aw| Ay, & ; : 2 :
“ "o ’ q. |
— = R
CEEN S 22Iogz(1+ M/ N) 2
q “ "AZz |Ayly] M 4
N .
0.1 (2) BP ,
Bz = Yo 3 BP B .
o N o . T |A 7|
1A ylyl =73 ZI_'_LTi, I 4 1Ayl y| ‘ |A 2/ 2| [Ayly|
, (2
M = ZOH/ m (5 _
|AZ/Z|22—th_
m 2log (1 + M/ N)
N = z(m- Ox)% m (6)
— 2dop(1+ M/ N
3 q q<|A z 72 - ™
3 BP , — 2log (1 + M/ N)
k=1. .
T 7x10° 7x10°? A q
X <qg<s/X
15; m=8 128 =as ’
m=8 64 | i 7x10 3<|A 7 4220 1thM/N <7x100% (8
1 5 BP ,R h ;
: + : J—
' a 0 =100 X , , Az zl MIN
| Y1 Y2 ) Xi
— 2o (1+ M/ N)
0 +10000/ 20 VAR % , d=1822" =
0 100/ 20 , , BP
, , d >7x10"?, ,

, d <7x10 2,



[5] Cadtepe Z,Abu-nogda Y. S,Magdon-Isval M. No free lunch for

9 ‘BP 1343
d <7x10°3, , BP ,
, (2)
1
n h m m R |A_ﬂ Z| |A_y/ yl M d .
(1x10°3
5 3 117 20 1. 0000 0.0310 0. 1849 0.4844 0. 0106 2.1233
y1= Z ax 3 5 60 14 1. 0000 0.1513 0. 1645 0. 5491 0.0131 5.3977
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