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gbgobooooboaoboooobabod

f(z) = sin(4am) exp(—27wz?) /7 + 0.5 (17)

000000000000 000 Gabor OO0DODOOOOOOOODODOOO
000 +050000000f(z) 000 [0,]]O000000DO0O0OOODO
OO00O0OGabor 0OODOOOOOOOOO0OOOOODODODOOCODOOOOO
O00000oooooo0boboO0O0Gabor DO0OODOOOOOOOOOO
obooo0 +000000000000000O0C00000O0



f(x)

0.8 | Sampleing points  +

0 4: Gabor OO

x OO0 £(x)

0.000 0.500
0.050 0.684
0.100 0.784
0.150 0.763
0.200 0.646
0.250 0.500
0.300 0.394
0.350 0.360
0.400 0.389
0.450 0.448
0.500 0.500
0.550 0.528
0.600 0.532
0.650 0.521
0.700 0.509
0.750 0.500
0.800 0.497
0.850 0.497
0.900 0.498
0.950 0.499
1.000 0.500
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1000000000 1000000000000000000000000
00000000 4000000 BPOOOOOOOOOOO00 (00O
0)0

### hidden[1]



+0.824219 -4.218125
### hidden[2]

-0.295888 -0.843664
### hidden[3]

-0.275941 -0.953814
### hidden[4]

-0.107143 -1.499846

###  output[1]

+0.037168 +0.795574 -0.650240 -0.594141 -1.006148

gobooOoooooboobooooooooboooobbooooobooooon
oboboooboobooooobobooooobooooooboooooon
obooooooboobo1o0o00b0boooooboooo

flz)=1/(1+exp(—(0000000000 +0000) xz))  (18)
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OO0000ooooOo0o0OooooobooO00d gnuplot 0ODOOOOOOO
obooooooboooobooooon

gnuplot> set xrange [0 : 1]

gnuplot> set yrange [0 : 1]

gnuplot> f(x) = sin(4 * x * pi ) * exp( -2 * pi * x ) + 0.4
gnuplot> g(alpha,beta,x)=1/(1+exp(- (alpha + beta ) * x))
gnuplot> al = -6.09

gnuplot> a2 = -3.76

gnuplot> a3 = -3.54



gnuplot> a4 = -1.01

gnuplot> bl = 1.0

gnuplot> b2 = -0.12

gnuplot> b3 = -0.15

gnuplot> b4 = -0.34

gnuplot> plot f(x), "gabor.data" title "Samplein points", \
g(al,bl,x), gla2,b2,x), g(a3,b3,x), glad,bd,x)
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g 10: 0obooobobooobobo

25 0U0O0OOOOOOO

Plaut O (Plaut, McClelland, Seidenberg & Patterson, 1996) 0 0 O OO
gog 298 000000 bobbbooooooobobboooogo
Jo00bobooooooboooonono

Plat 000D O00D0DO0O0OD0DO0OODOOODODOOODOOOOOOODOOOO
gooobboooobobuooooboboooobbooooboboooo
gooobbooobobbuooooboboooobbooooboboooo
gooobbooobobbuooooboboooobbooooboboooo
gooobbooobobbuooooboboooobbooooboboooo
0000o0O0o0000ooO0o000oOooO0o0ooOoOoOoooooD (0O
00)000000ooOO0O000oooOOo000ooOOo0o0oooOOoOoOoo
goooboboooobobboooobobooo

Ul1:goooooboog

0000000000000000000000000000000000
00000000000000000000000000000000000
0000000000000000000000000000000000
0000000000000 000000

0000000000 orthography 00000 O0O0D0 VY, S, P, T, K, Q
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C,B,D,G, F,V,J,Z L, MN,R, W, H, CH, GH, GN, PH, PS, RH, TH,
TS, WHO 30 0000000000 E, 1,0, U, Aj Y, Al, AU, AW, AY,
EA, EE, EI, EU, EW, EY, IE, OA, OE, OI, 00, OU, OW, OY, OW, OY,
UE, UL UYO 2700000000 H,R L, M,N,B,D,G,C,X,F,V, J,
S, 7, P, T, K, Q, BB, CH, CK, DD, DG, FF, GG, GH, GN, KS, LL, NG,
NN, PH, PP, PS, RR, SH, SL, SS, TCH, TH, TS, TT, ZZ, U, E, ES, ED
048 000000000000000000O0 105 00000000000
ogooood

0000000 phonology D0DODODODODOOND (s, S, C), (2,
Zjfv,T,D,p, b, t,d, k,g,m,n h),(Lr,w,y) D 22000000 a,e,li,
0,0,@ "~ AELO U W YD 140000000 (1), (1), (m, n, N), (b,
g, d), (ps, ks, ts), (s, z), (f, v, p, k), (t), (S,Z, T, D, C,j) 0 240000 61
dodddobobobooooooboobboooobobobooooooobooaa
000000000000 000000oooooooooog/a/ g PoOT
00/@/0 CATODO/e/ 0 BED OO/i/ 0 HIT 00 /o/ O DOG 00 /u/
0 GOOD OO /A/ O MAKE ODO/E/ 0 KEEP O0/I/ 0 BIKE 00 /0O/
0 HOPEOD/U/0 BOOT 0O/W/ 0 NOWOO/Y/ 0O BOYOD/O/
0 CUPDOO/N/O RINGOO/S/0 SHE OO /C/ O CHIN OO /z/ O
BEIGE 00 /T/0 THINOO/D/ 0O THISOOOOOOODOO00O0

ddddobobobooooooboobooooooboobooooobooooa
oooOooooooO /s/, /t/,/r/ 0000 /ste/ 00000000000
000000 phonology 0000000000 OD0ODOOOODOOOOODO
bbb oooooobobooooooboooa
O0b00ddoobobobOooooooboooooooobOooooooooa
goouoooooood

00000000 CLASP O LASPEODO /p/ 0 /s/ 0000000
00000000 /ps/ 00000000 DOODOODOOOOOOOOO
/ks/, /ts/ D0DO0O0DO0DO00

gdoboodouoodobobooobooooobuoooobooodgo
0000000000000 00000000o0 orthography 00O OO
O0odbobobooooooooooooob 2000000000 boooooa
ogoooooooood

00000000000000 Plaut O (Plaut, McClelland, Seidenberg
& Patterson, 1996) 000000000000

3000000000000 ODOO0000DDODO0 PuatOOOCOOO
o298 0000000000000 ooooooooooooobooa
000000 10000000MSE=0.0305000000000000000O
000000000 9446 % 000000000000000000000
00000 (MSE=0.05)0 87.26 % 00000000 OO
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ubobobobobooobo soboboboboboboooooo
0000 300000 MSE=0.0560000000 89.26% 00000

OO000O000DoOo00oOo0oO0boOoOPlat 0OOO0OODOCOOODDOO
gboooobooo 20000

O 2: Glushko(1979) 00000000000

goo odaod

oo 93.8 78.3

PMSP96 97.7 72.1

bp3(0 0O 100,MSE=0.03) 90.7 53.5
bp3(C 00O 100,MSE=0.05) 95.3 58.1
bp3(0 00 30,MSE=0.05)  88.4 58.1
perceptron(MSE=0.05) 93.0 67.4

000000000000 938% 000000000 Plawwt OO QOO
0097.7% 00000000000O0bp3 00O 90.7% 000000000
0000 93.0% 00000000000000 bp3 0 53.5% 00000
000000000000 674% 00000000000000 2998 O
gbooboobobooooobobooooobooooobooboooobogan
oboooobooooboboooboooooobooboooooboooon
obooooboooooboboooooooooboobooboooobooogon
oooooooooobooboobooooboooboooooooboboooo
gboboboboooooooooboobobobo 2998 0000oan
gbooobooobooooobooooboooboooboooboooooon 0.03
boooboooboooooboboboooooooobobooboooobooogo
gboobooboooboobooooboooobooboooooboooon
gboboboooobOoobobooooobooooosboobboooboooon
00 2098 0000000 8.4 % 0000000 glushko DOOOOOO
00000000000 o00300000000000 (O 2)0

gobooobooobooooboooooboooobobooobooobooo
O00Plant 000OO0OOO0ODOOCOODOOOODOOODOOODODODOOO
ooooog
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3 dobobonouooooobod

3.1 0Oodooo

00000000e0000000000000000000000000
00000 (4000000

OE k—1,k
45?31"*aAww1’“% (19)

ij
gobooooobooooboooobbuoolrlonboooobuooa
gooooobbbbboooodoooogooooooobbobooo
ooooOooOobOoo (199 0000000000 00000 w,; 0000
doodooooooooooobobboooooooboboboooo

Aw T (t+1) = —e

3.2 0OO0OoooboOo

obooooOoboooobobobooboobooooboooobooono
gboobooboooobooboboboooooooboboboooobooogoo
gbooobooboooobooooooo

ﬁE ].C._l’k

Awi M (E+1) = _eiawkfl”“+m(tmw” (t), (20)
i

mt+1) = m()+Am (21)

4 Ooobooooobboboodad

ogbobooooooboobobooobooooobobobooooboooooboon
gboobooboooobooooboooooboobooooobooooon
goooOooobooooboboooobooooobooooboboooooooon
oboboooboooobooooboooooboooboooobboooooooon
boooooooobooboboooooooooboboboooobooogoo
gboobOobooobooboooobooooboobooooobooogon
gboooobooooboooobooooboobooooobooogon
O00000O0oooooooooodg (brute force method) 00000
obooooooooboobobooooooooboboboooobooogo
gbooooobooooboo

4.1 00000000

0000 (00000000 local mimima) 0000000000000
00000000000o0U0o0oo0oo0oOooOooo@3)uooooo
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7 A A

BT/ INR

01200000000

ugbobo1200000000000000000 2000000000
(00000)0D0O0DU0oOoOoDUooOoUooooo
gbooooobooooobooooooo

dw oF
__ 1% 22
T dt ow to (22)

gooboobo wiobhtobUeUOOobooboobooobobobooboooo
O00000000000000 (Geman & Geman, 1984) DO O0OOOOO
ogooog

4.2 0000

gobogboboobooboobooboobobooboobooobab
gobgobooobooboobooobobbobooboobooobobo
gboobooboooobooooboooobooooobooboooboan
goooon

obobooooobooobooobooo ob 10ob0oO0boOoOoboooooDooOono
gbooobod 1000000000 —oo,+co000OO0O0OO0OO0OODO
gobodooboooooboooooooboooob 1000000o0.10 0.9
gbooooboobooooobooon

4.3 OO0bOOoOobbOo0oboobbooboobbooboo

obobooooooobobl1obooboooooooboboooobooonoo
gbobl1oooooboooooboboboooooobobooooooobooo
gboboooboooboboooobooobooobooooooooboooo
gbooooboooobooooboooobooooobooboooan
obobooobooboooboboooobooooobooobobooobooboooaon
gboooooooooboooboooooooboobooobobooobooo
gboooboobooooboooobooooboooooboobooobooon
gboooooboooooobooooooboboooboboooooono
ogbooooooboooooobooon

15



5 Uuuuooobod

obooobogooboooooboobooooboooobooobooboooo
gboobooboooobooooboooobooboooobooogoon
gboooobooooboooobooooooboobooooobooogon
oboooooboooooboobobooobooboooooboooooon

— VS

AR

— At

013:000o00o0o0ao

gbooboobooooboboooobooooobooboooobaon
3000000000000 000b000bO00obo0obooooOoOoon
obo,10000000000 NDODOODODOO 1000000000020
ooobooobobooboobo NOOOOooOoobobooooobooooo
2N 0000000000000000 00 10000000000000
022 00000000 O0000000O000 MOOOOOOO0OO0O0OO0
000000000000000000000000000 22° —M OO
o0ooooooooooooboooboo0oo0o0oooooooo NOODDOD
gbooooobooboooooboboooboobooocoooboon

oboooboobooooboboooogboooobobooooobon
gbooooboboboooooboboboooboobobooobooboon
0000000000000 0000 (overfitting 0OOOOOOOOOO
0000)00 13000000000 o0o0oooooooooooooooo
gooooopbooooooboooobobooooooboboooo

014000000 y=05+04sin(27z) 0 3000000000000
oboooboooboooboboo oo 1000 oo0b0000 2000000
gbooobooooboobybOOoobOooooobboobooobobooobo
gbooboobooooboboooboobooooboobooobooboooon
gobooOooooooooooboboooooooooooboooobooooonon
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gboobooboobooboooobooooboboooooboooon
oboboboooooooo0o 400 200000000000000O0

Y ?LJW éampling [;oints Jr

Canee\ 2 carly stopped rersseseses

08 r target =— 4

s, "Overfitted"  mmmmmmmm
0.6

0.4

0.2

014: 0000000000000000000000000000000
00 054 04sin(27z) 0000000000 (+) 00000000000
00000 (00000)00000000000000000000000
0000000000000000000000000000000000
0000000000000000000

oboooooooooooobooboobooboooboooooooon
000000000000 00000000 convolution O0ODOOOOO
000000000000000000000000000' 0000 090
gobodo ol1bo0oboO0obOo0obOOoO0obOOoOoOOoboOoOoOooOoOoooaon
googoo

6 Udoouououoooobobn

oboobOooooooobooobbooboobooboooboOoooo
gboobooboobooboooooboboobobooboboboo
000000000000 00 (Bishop, 1995)0

oob00 NODOOOoOOooooobooboob booboooooog
0000000 2Y0000000000000000000000000
ubgoodbobuoooobobuobooobobooboboboood
obooooooooooooboobooboobooooooobooooon
gboooboooobobooosbbooboboboobooboooooobon

lDooDoOo00O00D0O00000 6
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0000 (000000 Miller(1997), Elman O (1996))0

000 (1994)0000000000000000000O0O00ooOoooO
gbogboopoobobobooobouoboboobobooboboboo
000000000000000000 (Murata, Yoshizawa & Amari, 1994)
0000000000000 000D0000000 AIC (Akaike’s Information
Criterion, 00000 & 00 (1983)) 00000 NIC (Network Information
Criterion) 00 0000000000000 0OO0OOOOOOOOOOOO
0000000 20000000000000000 AICOOOOOOO
000(@Co0O0o0o000oo0O0oo0O0)00DooOoOooOoooooOoo
000000000000 OO00ooOOo0dOoD AICOOooOooooog
0000oooOo AICOO0oO0oDooooDoooooooooooooDgo
AlICO000000000000000000O0O0O NICOOOoOoooOo
oboooobooooboboooboooooobooboooooboooon
00000000000 (0O)b0o0oU0ooooooooooooooo
gdboobooboboboobooboobobbobbobboobobo
OO000000000o0o00oooo0oo0ooooooOoOggNIc O AIC
gboooooobooooono

6.1 0OO0OgOoooODOoOogo

XorRUOOoOoOOoOOoOoOooDoOoOoOooOoOoOooooooooooo oOoDO
ooooooooboooooooobobooooooooooo 4680000
gbooooboooobobooooboooobooboooobooon

gobobooobooboobooboobobboobooboooban
gooooooooo? o00ooooO0UooooO0OoooogOoooooo
gbooooboooon

4,6, 800000000 100000000000 O0OO0OOOOOOO
goboboobogboobooboobobbobooboooboaon
gobooboooboobgooboooobo

7T 00000000 weight decay, weight elim-
ination

goodboboboboooobobbbtoooooobbbooooooobbo
0doooooboooooboooobooobobooobooooooooo
goboooobbooobooooobuoooobooooonobooo
oo oooobobooooooboooa
gojodoboobooooobobbboooooobbobooooooboobo
0000000000000 (Poggio, Torre & Koch, 1985)0
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0000000000000 00000000000000000000
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7.1 weight decay
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Wl = (1 — )wPd (25)
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A’wi]’ = (27)
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dw:
d;] = —nrw;, (28)
goooooooooooooo
w;j (1) = wi;(0) exp (—nr7) (29)
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7.2 weight elimination

weight decay 00000000000 COCOO0OODODOOOOO0OOOO
0000000000000 000000Dwegihtdecay DDDODOOOOO
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2
E:E+y27@2+w2 (30)

O0D00D0O0O0ODOO0OD0OOO0DOO0OO0D0O0 weight elimination O 000
ubooob w, 000000

0 Z w? _ 2w; (02 + w?) — 2wiw; _ 2w; > (31)

Qi £ @ + w] (@ + w?)* (@2 + w?)’
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