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ol JAs ¢anglFo] FFE TAZA W B & (smoothing)ol] &J3) ZAIAF|A] F3
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dp = Tp0p(1 ~ 0p) (1.1)
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o] Fetsla] Aole42 HEAQ] Al 1R o] =3 (sigmoid function)$} ThE A 2L A o]
T2 Aokatn vt o] WhEE BA9 A dde] HE 7t AF AT HE st
2l g3 Slo] A iR Hol ] %’t

ARA EFe M3 F] g 0}04 A& A =g AT E0]th Chendt Jaind
21(1.1) 9l A Tﬂ?’ﬁ‘oﬂ?} °}7] “ﬂv:"ﬂ '\rxﬂﬂ Aot Foll ekt rpol daFo] A A3
7é7e§9 & UEE r, 2 $33E 92154 (error function)E A ¢tata itk A% g3z

S 2 2ESHA HERR & o AFEE £ JE LT 2HAE BA A ALSStE
M--rzé Fe] gkl 32}?:}/\50] 42 4= 91t} Chen} Jaino] A & g A& Hampel®]
tanh% % o]t} 152 Hampel®] tanhF74 F2 7l F3dte] &hgo] Mg ntgt 2873
<*(tuning constant)<] %;}0] 2HA A BHEAJTE o] W} 2&AFE F3V] A e REE
Wby oz Aol gt 95% A3 F7HE Ateor St g Alatake] FUA R Fojut
A Bt g o] itk v &o] o] o] ¥ & vl dm glofof 317] W&ol Beckman¥}
Cook(1983)°] A A H, A& o d Ay Ee] ¢ A& Wal &7 (masking effect)t
774 & 3} (swamping effect) S M & 5= glth. webA] o] UL ZHAE FA T M-F3
Fo jdsEME E g BAE S A FAH-

Wang 5 (1996)-= Chenﬂr Jaine} ¥y o] AlAbaFo] AU Al WobA A g o] &1
252 ¥ 2 g o) eI SE A4 FAEAR AIAEE 237 Fhethe EAEE 5“
Ast7] 9l i%%“ﬁ/} #e s TS MAA AT gEra] o4 3] Chendt Jain
Wol A2 oA B EAFEL NAEHA U

Liano(1996) <A i\ﬂ A2EZAM IS o] L35l o] EAE s A5 A =3t} Lianoe
HEAHQ BWAEFH M AL 4 FEF A 2L JFFFE 2ot 22 o
71l d-gote xErE Hagtehe A dne TS AWt o] WEL JH &

2@ Fo] aE AEAE & vt FF BEHAESF ] /fE S T2 AHEE7) W

o A2 A A o] 7H°1QZ] Sethe AHolA 3ol th

U‘Fﬂ"‘i B AFE LianoZ} AEE AXE A2 24T, 4SS B3 9d9%
dngFes EHAES BEE o 5240 °]‘3]' = @?01]/‘1 Zﬂ J’ =
Liano7} A}&-3F Aol vlaf &4 & Fegte] FHsts FHE zn itk %%@"’F A
dH 0o FEE 42 S 22 o mEkA EH?ﬂ_‘PJ}(gross error)°1 | 8 Liano®| A2
BT TS 2 AENE 4 Q0 E o] SATSEe] Quh} A e AT Helsh] 4
3] Liano7} A|Alete o] wia} & 2e ng o Rolad-g& a3t

fo &

—

OX



2HAE g das 507

LMS

LR LMLS

LMEA

-1¢ -5 s 10 15

-1.8

39 2.1: B2 SFEY o

2. IEEe
g gaElFe od ¥ &FrE BF6a of ¥ EFTE Histee FHE e
Atk ¥&3re BE a3t 2ol 31}«] Tz 2gdn
1
E= N ;P("’z) (2.1)
A71A p()E AFFE dA ol A& T, e (1A JH A" iE SExH]
A HAl EHUS W ARZ F FRYPCISA S, i =t —o°lth E N2 FHAE

o] ot
38 wi 713 WE gl 31A EE HAgeE M3 ws ES wol ts) v 23 3
< 022 T3 ERETH

-y e

A7 A (ri) = Bdoln, o] gk A(22)e0M A 7} ¥l § Boll WX E 7wk T2
& (influence)®] H&-E 3tx Jlom R FEFFretn dvy JIFEF ¢t 7HA ok v
FPARE o3 ro] A ol e AF o Mg a ro] AR o wheh H A gutet
Z718lth7t rol B8 AAE 238 aste FEolojok gtk FAo] it old M

A %2 A 7+ A (redescending) M-F7 Fo] ka1 3}

—{)1' N oof



508 ZA8A, o} H

a8 2.2: (2% 2.1)d R-S3E LATFSFE

2.1. LMS 2§

LMS(least mean squares)'f-= AFAQ JA5 gduz]FolA A& sle A=
LXFT o SFFFE 47 o 2ol ot

o(r) = 377 (23)
Y(r)=r (2.4)
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2.3. LMEA &8

B JFgA Q2 AetetE WH & Held LMEA(least mean exponential absolutes) 2
Aok G FE AP -

p(r)=1—el(lr|+1) (2.7)
Y(r)=rel (2.8)
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" LMS LMLS | LMEA
MSE 3 | 1.07267 | 0.64739 | 0.52249
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Robust Error Measure for Back Propagation Algorithm

Hyun Chul Kim" Chul Won Lee?

ABSTRACT

The conventional back propagation algorithm is non-robust. Many authors suggest
some robust back propagation algorithms include M-estimator based methods. Here we
suggest a new error function as a robust error measure for back propagation algorithm.
It is shown that the new method has good properties by simulation. It can be used as a
general error measure for back propagation algorithm whenever there are outliers or not
in the sample data.
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