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1 ZHEFVILNZER

Za—=FNFY P70 %RFIRX MYy 7ETIVE R LR REE L, ST
2 BB RO A ¥ — L CTh D, Bk 7 L3 A4 & LT, b Bz 4
BEMENLIILIEIHwSGNS. WE O = (w,wy,...)Z=a2—F )%y FT—7
DRI RA=F— o BHERERCRHEINDI AN T =%, - tnviz
f(z;0), =77 FEEZE T(z), BREEZ (2;0) = ||f(2;0) — T(2)|]>? THGZ 5.
Kt TAIEND SMHDT =5 % {a:(t) }ior,.s £T 5 &, FEFEy OLRCKE ME
(gradient descent) I N THZ 61 %;

e@+1y=9u)—n%EZVA@Ame@». (1)

S WHRDOEE, (1) IZERN S A F 27 A LD, MERNARRE T (stochastic
gradient descent) & XX 5.
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VAJIE, i, Mg 6% %57 4 —F7 47— FRBl=a—J )%y b7 =7 [1].
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S — oo DIRIRTVIEER E [I(x; 0(t)] BFET 584, (1) 1%
Ot +1) =0 (t) — nVoL,[l(z;0(t))], (2)

THZ6NS 0 DRERIIERERD. 2D S — co DIRRTH 2 6412 ARk T
HIIPEI ARk Pk e K3 s, —5 S — 1 OMRT (1) BANT—% 2&
RIWPEGT 7NV TYV AL LR AV I VEEHDET IV ERS. ZOLEE (1)1

O(t+1) =0 (t) — nVol(x(t); 0(2)). (3)

) MERER x EIRERERO DO D T LNERE TR D

ZER—x 7t a v Z, HEEOFE TR0 R E IR CRIBOE U et %
RO 2] mb XSWEI N TV L \—k 7 b a vid—ohfEzZ RO 38
NR= 7t arThsd KX TIIFRAGHNAD S 3 \— 7 ha i
B BHMERNARIE FED YA F 2 7 A% EET L. RN A F 27 2T
274y h—-7 77 ABRICK D7 70— 4, 5] LIS, 75 LI
RIHEDI T 7B —F LT, FHIAF I 7 RADNRNAT A Rlshiil, 7 v 5 A
T b T 08— DEGENE, MERW G EDERTE 5.

2 DEHKXEBFE
LI S = 7 b 0y DR T OVTIE, MR TS 2 b b~
by 7, L) BIEILAHE, SURI2D & R AR 0 b 1 S .

1. BEHEK. FEBRETHED 0IE<BD, REAOEHIEL DHRR

—MIZHE RS =k 7 ha DR X =& DR L 7RI X D AEdiE
(vanishing gradient) 23E U, “AE DM 5 [6]. $IRBAECZ RFROBIE & L
T 72 AE IR IR I X 2 PR ET (77 =) DL 5 2 &, 7
7 PR E XiEn st ZOREFEEIZT T 78— RICHEE 0 TRIERN %

2PE MY A LR T (2) I HERGRIV AR T (3) D 2 I § 2 Py A F I 7 AThH 5.

SEEE DS WS — St v BT A =Ty b= LX), T4 =T Ry b=k
OXPEET A =T 77—V 7L IR [3). A LFEREICHLTT 4 — 77 —=v 7P aEMkiE%
RY ZEIEERBINTVREY, ZOAHZALIZ I bhroToRw, 5 BEEREOEEEY
RTOLTA—T 79— 7L rBN22 L35 5.

L2077 b —E3RT V¥ 2 VR OFHFE L ZHT LHWIGL 2w I EITHER.

2



HE DO LI KT, 2 AF—REEIHERTH S [7, 8, SRR
DEHD /S5 A =5 — DI L, FHROAE LD L TERAH 01
W 7B, T OEHRAED S L, TROVEE 2 & 3 - 0103 R
DEEMER 1P 2 B85 5.

2. BEE: ANT—FICBRES ULICAREDRBWEHEIFESINIRR
—MRIC= 2 —F Ny T — 7 ODBIBCERIBE ) 2 150§ 7 0iTid, b HRE
DBDIRFG A= —DPRETH 5. L LHIILTELNNT A= —%2fli>
TR Z LRI X9 &7 2 Ll H (overfitting) 23E U 5 [6]. Bl 2 (X H0 7%
iy, T R T XTHSE T 28, 0 F D AHIBIR OS2 i NIt E %
fEoTL W, PUKICRIET 5. C OWEEIRED & WS 5 7201 i35 H
FROEMEMEZ T 208035 5.

20 OO E JERMBLED S T 2 DDATIED HEETH 5.

3 Fukumizu-AmariETFILICH T D HEFEMERR

hiEIc 2 oD =2 —n v o3 -t 7 ruy (12K »75 +—8
RN TIEDDDPH>TWS[8. 2D I =<)LET V% Fukumizu-Amari € 7V
& XA

I HEIC 22D =2a—a vy 2Fo 3@ —k 7oy — PIEEEEIE
tanh(:). TY PIEN8T7 X —F— 0 = (wy,wy,v1,0) ICK BRI EDEDOE Z LT,
HT g AT & &85 R —5 — 0 DB f(2:0) TLHA5NS.

FCEEHRTOA V74 Vv EBHEZEZ LS ET VI TTEZ 6N [9).



6(t+1) = 6(t) —nVel(z(t);0(1)), (t=1,2,...), (4)
0 = (w1, wy,v1,1v2) € R, (5)
1(2:0) = 5(f(2:0) = T(@))" (©
f(z;0) = vy tanh(wyx) + vy tanh(wex). (7)
s I N,6*) 1) &L, =7y FBEET(2) 3L T TEHZ 5;
T(x) = 2tanh(z) — tanh(4z). (8)

ZOEF L CHEIER (1:0) 2 HMET B f(2:07) ZUTD 07 THA BN S,

0 = (1,4,2,-1), (—-1,4,-2,-1), (1,—-4,2,1), (—1,—4,-2,1),
(4,1,—-1,2), (4,-1,-1,-2), (—4,1,1,2), (—4,—1,1,-2). (9)

K2 EZDF VT LNFERDIAF I AT VNY 7 7 778 —ITPR
LCw it (GRS 7 .77 2% —[10]) 2 7Ny 7K 7 =
1000, 10000, 30000, 100000 IZ DWW CKIRL72bDTH L. ANNT—F s DR E o
DREVEE¥E AT 7 ZDEMPRBINICA SN S, Gl 7 L g T
F 9] 2. 77 F—Bl5IZ, S — co DIETRARIETIELD, S - 1DF v T
A VEHROSID L ALE NG 2 L3 bhr o, TD I LI A — THE
MOFHINC X DR TE 2. W5 X 0?2 HVNZ W EEHFEIE D & D T R 7 — 7]
FEREVD, WO EVRREL B LI O>NTEEP OB LT, 2 X7 —7
REIDNS K% 5. E2ABF YT VEEHTIE 0?2 ~0.0T A BRI 5 F2 KEL
LT, A7 —=7HRHEDHOKREL o Tl (K32H). = 27— 7
ZhMET 5 Tializs ) WS EH A Xk o? ~0.07TH 5.

Z oo, 2 4 XFE 1L, 12 ISE WA A= A LISk D, RERGEIRICE
fTT2H0DY 777 7B 27201240 2. 2 OBRIZPE RN AHLR
T, & 2 0 IIHERP A BLRE T 2 RERm AR+ IEA Y A ) A XCERL 7255
TIEHELZADIENTELRVWIAT =TI AFITRATHY, 7V L)1ER
R TANT L T, IZC O TZDIFEDPH L DI 57 b DTH S, TD L) A
Y IA VB DBIRZ, MG FHHHRBLR (noise-induced degeneration) &
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2: HRKFE TN ANy 7 . 75778 — FELEn=01EL, 0% =0.1,10
DHBEITONT, 7Ny 2] 7 = 1000, 10000, 30000, 100000 T D HLE H % [X]
AN LTz, BREDY (w,ws), TR (v, v), IR IREMR 0° 2327, B2
Wy = Wy, v, = vy XA TERIINT S, BEERTIZIAIRZ 2 4 XRF
{x(t)} ZHEE L, 10° HORHIME 0(0) € [—1,1]* 2> 6 ¥ L 2% T X CHaH
FLTHET 2. 0 =10DLZ, 2HIAF I 7 ADDBRBFANICA SN S.
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3 PHI A —TRHE® S E: 0(0) € [—1,1]* 206 156 L 72 Wl 23 P
(2,2 oW T 2 2 A — 7R 7 DFHZQ L EY A X o? D% L LT
log-log 70y b CERLZ. ZOMDETNANT A=Y —ZK2 LFRILTH .
AWEE 22 RELTEEIRT—TWH 7 BWREL KB EBARTENS.
IR — 7 Wz mMET 20 6 EH A Xt o? ~ 0.07.
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X 4: AN, w2 LB RO T HEDRR: Az X O Ai&h i
WL, BREHHEMET E 2 EARER, BT E 5 L@ EEN4E L 5. A
JBU 72 0 DT FEMHREEDS L @ N — Tt v D2 2L 2 Tw 3.



EB ZfE A=k 7 u ot s 0 DREEMOBEEX D, 2 oBROME
PR E NS [9).

—D, KO RKREHXy P 7= ZD2ETF3IBEDOA— T turzEda—
W ELTEHELDT, FEloWE Z R ol MR 2RI IS BRI L T
5. INDSENA— T burDFEESAF I ADRHETH L. TD X)) S
JIERCIEANN 1% M Z 2 (=2 %2 A1 2) &, IRPLE SUIRICIE L T %)
HHEORMOVE L, B2 AHEMET &2 LAMNE, BT 32 LAy L
% (K4zl). PUkicizd 2BED 2y b7 — 7 ORI E 2 DT, HI1IET
720 D T ) WO FHHRENZJE S — 7t a vy DEEZ LA TS, Lo
Thiwrsr9,

4 #HO

EFEEBO TR NHER, 7 v 8 LR OGO BB S T v
% . AfECakam U 7 BB i O AIGTH KRR D & 9 2 I RTRE S | IR AR
BREAL L TRIITTEL LSO TER. TV LR TEL DA 58
MEBISR %2 PR 2 121, BEF D 1)o7 B - oV o' — R EEmoBiaz s 2 72210
TR HTLOEAN - DB 2R 2 EE L Tu S 2 PR ETH 5.
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