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« VU EARBEE(THCED KLY HER% basis functions; (I1F1F) BATALFI TRISALL
= ANNs ASELIE 57 R%: Network Efficiently Representable Functions (NERFs) - $#3(+(&T
ETLVELY [Russell and Norvig, 1995]
ANNs DRk (TR
= PRTA—YV)IRZER (FEAFTEDZER weight space)
- EGES (FE/ATA—SITELTES)
= ERSCTR REHIO BOHERE
o FKEDHDTULVELY

ANNs DiBZF&E

T BEBOES = P—
= HWIE hELBLT, worse on D, better

BEE: HEE

°
®

—_—
. BYELBF 5 e T,
- B FiEEHE 002
(cross-validation: holdout, A-fold) oo E,K
= [E#E: weight decay o B
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Error versus epochs (Example 1)

Training iterations.

k. o . N Error versus epochs (Example 2)
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ANNs DBZF&E

BEEDEALNDMORE

= FPORETHRNRFHOEHR

DPRTEDE, TP B TERL (“underfitting”)

- BRETRE

- B EAER T AINET L) OB (B HBE) LUER(EOHER) OB#HN S
STEDLBEE

- BMYZRTOEL

- BRI 2RBEAESLYSROSEXTEMT S

= Fhh: B EEER attribute subset selection (pre-filter F7=I& wrapper)
.
- cross-validation (CV)
- Weight decay: TR/ LIS EER—EIET (HExHEL) BmDESED
« %5/E8: random restarts: MHEZETH LISAZT, FHELFHF O addition and deletion
BFEEFFELED GEBITNSVEETORFET S) ELVSHEHRNHD

. Amari, N. Murata, K.-R. Muller, M Finke and H. H. Yang, Asymptotic Statistical Theory of Overtraining and Cross-Validation, IEEE
Transactions on Neural Networks, Vol. 8, No. 5, pp. 985-996, 1997.
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Neuroids [Valiant, 1994]
« ThThOERRFHREELD
« FREFMOEFRAFRLESTHEND (FrlE REICHIRLS1EHE)
- EGHERVRI—OETIL
- IVELTSIOEE
- BERRFEIFEBEO-MELTEKRLRZRS
DAV > S=Es
= R/34%-=a—0 spiking neurons [Maass and Schmitt, 1997]
« EBEAHAORETIIAEL
« RROIMOEOThABHRESLD
= HULEI—FT 124 temporal coding Tl rate coding ARG, ZNIEEBHETE
ATk
= HLLEFRA
«  JEMNEHIFTL [Stein and Meredith, 1993; Seguin, 1998]
= R/84%9-=a2—A2+ET )L spiking neuron model

ESN: AL ZEH->7=NN

ESN: Echo State Network
Jaeger H. and Haas, H. Harnessing nonlinearity: Predicting chaotic systems and
saving energy in wireless communication. Science, 304:78-80, 2004.
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x(n+1) = fOV " u(n+1)+Wx(n) + W y(n))
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i The Mackey Glass system

= Chaotic attractor® =% - - -dynamical system
DEEDF=HDTRANRE 2S—FHELL
y(t) = ay(t=7) /(1 + y(t=7)") = (1)

RTA—RIEUTDESIZ%TE
a=02,4=10,7=0.1
Mildzgnx =17  -wildtzgix 7 =30

—~RERIE 0.2y(n—1/5)

Y+l =y(m+o( y(1—7/5)" =0.1y(n))
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» CHIFFEETEDEN?

Input Output

10000000 — 110000000
01000000 — 01000000
00100000 — 00100000
00010000 — 00010000
00001000 — 00001000
00000100 — 00000100
00000010 '— 00000010
00000001 |— 100000001

FRIETHORIE(2)

» PEER

Input Output

10000000 — | .89 .04 .08 — 10000000
01000000 — .01 .11 .88/ '— 01000000
00100000 — .01 .97 .27/ — 00100000
00010000 — .99 | .97 .71/ — 00010000
00001000 — .03 | .05 .02/ — 00001000
00000100 — .22 .99 .99/ — 00000100
00000010 — .80 | .01 .98/ '— 00000010
00000001 — 60 .94 .01 — 00000001

[ENETHFRIE(I)
= ZEOHEITOHRF

Sum of squared errors for each output unit
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Weights from inputs to one hidden unit
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