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AT HEWEaIETS2REHEE (perceptron) , BEfFAERIEMAEIENRIEXS BHT
THR, HRE L = 0 i, BRsTERANBENSEMAS wiz: + - +wux,, FTB
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(BlF&8 https://www.willamette.edu/~gorr/classes/
cs449/Classification/perceptron.html)
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EDRRY, FESMORERNDRKOFEHBARE—R, XMiLRDIEREN T KT
W D EREHRE. XAMUEERT w BRDERFEERNR, EXREEENBTAS
HRXTSEBNHERER.
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Hep Xy RHIIMBIRDERERNES, XiRBESoRERNAEHEETIRE. BEIENH
BEARREIHSMED LSRR —w T, t, FAT 0, XEHFIE 7RI ENEK EA01E
Ttk
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RBISTER. AIR—NESSAIENSREE, B ¢, RN AT 0 RYE, FLAE +1; Ridxk
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X EHEE X ABAENKEERE, TSRS MORPSHNEH S, B
w) = w) — pVEp(w) = w + nz,t,

HrpgESE n 2F3JF (learning rate) , 7 FRHNEREENEIR, XPMRETLERA
R RUARUHLALIESEFRIEM (batch update principle) .

RIEXNEZRIAEEE CERREE, FJLEKEEERIERE. ZNFESH p1 /=2
MURFIARRIERR, ERH L, = +1,

BINXNRWIERSE, FIsHNRARE w MENEE p1 SEIRABRAEM, BT
BXEER pl Zk, BaIRERMEETH Whew.

UTH=5RAY p2 FAFRIRDER, BREMIRFINIESE, ARSSHIRFIAIESR, t,
RYEEDS -1, IWESRIGRIREEE w BEMEE p2 SEIRASERER, XERVREAN
AENFEFRPIREESSNSEXE, BRI VTENRIENRE Whew EHIRDE
R p2, AEEL, SMLLEY pl AR EESHEEINER.

NSRRI LUH—E T AZ BRHEE (multilayer perceptron) , tHFtEMERMLE,
BB AR NE RSN RAIESHI SRR, MR MEASE 2N E N RIS R A Ay
St A S TR MERTIA,
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Hep o(-) RAHENSERY, EEENNEZEENSNERY, XIHEELR EHE
MEAEREFD KRR,

BT EULRREZ S, WHMIEYI&EStanh (hyperbolic tangent) thEAREEANIERE,
tanh BEEE [-1, +1], XLEAUFEFRITEU RREIEEZET,

h(-) ENUEREENRIERE, SRS o(-) 186, BaTLUSEEMEAFE MR
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N EERNANFARERL, HEMSHEMIETHIIIEREMN T EEA RIEIHE
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PERREY, (RIIRORZIARIIREIELIE.

SATERYASREEREESRENT, M NEHASIRICAREMAYZERT. (BAEMNEEE
HISF IR LIBENMARERRSE, EMEEMEEPINEREL

HEZEMEZAI— P EIFRZLETFISEERSIAN. RTRABREEZIN, ELAEREIE
NEEETIREIZ (hidden layer) . [BiEERSEEAILABREEMSHISIE (derived
feature) , BHAERRFETFRAZR, HTLUREITEANFERISIEESLE. HEK
LRAVEARZ b R EEE BIE N IR HMEIE AERHIE, MWMEE ISR+ BEFEIER,
REFIMNEHIERHMERLETISR.

ERRRDRIAVRAS, IFEREMBAIS IR T XIESUE (cross-entropy) BIER/IML.
PLREBRIDRER t BRERRD D, BRATEEE x 128 w RIS LIS A

p(t|x, W) — y(X, w)t[l - y(X, W)]l_t

Hep y(x, w) REHERERECINEUIRRSEINRE, ATLMS x ABFIEXRMEM
B, K LEUFRISRIEIURR, BRIRMRIR IHREREL

E(w)=—) [talny, + (1 —t,)In(1 — y,)]
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X BIRIME SRR R AU RS, IREREHIR/IMET BT REERE
(backpropagation) 75iZxKKiE, XEL—ZNEEFELBEINAE, XEHAES
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IFEVER.
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XER A BNMESH, ERIENERMHANEE.

B—IPEENATHEMEPRIENCREE (early stopping) . BEEEMERITETE
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(pocket algorithm) Z&{LL,
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BRSHABRISER SRS, (BERARFEIHTES SRR EEIRN S ET T
HIENRNHEANHESHO, XITEEERRERHERARL (Laplace
approximation) £R— 1SS, FAXNKAGRAMEI. MNERENTUNEARATE
XEHARY, RRFENECHRLHALLT .
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WIETTSH W, REMEESH o, FREMRATES, NS w BXAESHR
ERRENNEREE. BETEMUERN, AFEZEHESH a 1.

B w HTIRO A LSRIEIRRTESERUA S, BelSBERMUAEREE] (marginal
likelihood) . IHEFMUAREGHITERMHATLUBEIXRTESH o URMGTT. BTFIF&MG
AURERERLIRD LR, BRESRIRSERIERMEIEER, B REEEMEREAR
SECRITEARAEERALH.
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ML DRISYES, R LR RH T,

TELZSH T RASSEIEENDRER, NERIARIEORESI9 1, 375, BILIE

i, SHEDRERGIRT, BASNE ISR OROR RS XA REE, 52
DRIEFALE,

Perceptron with i = 5

Perceptron withi=1 Perceptron with i = 3

tackles per game
tackles per game
tackles per game
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ZBEERENA— D REEE—S - FAmEIEEE NI oRENES, FTLL
AERIEZERARAIMRE. LIS ERANERAIZEIML MLPClassifier, TEFREMZEHELR



neural network &1, {BERFIXPMEIBRBERITMUEMRISRY, BMEFERZ ERASEAS
S RBB BRI MEHIRAR, (RefLAB iz T— MUIBHMERER,

SKHEIURDF T BB MBRIERNFE, S TONER:

MR —RIAFMRE, AR ERETTMAN M EGIHITO R,
MR LB IRE R G R EIE RN EE W RS FHIS L

R WS REER FREME LRI S,

RANMETED ISR, TEERTUS ERN I FEESERIT R,

2017 FhY, #HEMERNTEBET IS -FIM (Geoffrey Hinton) 1I2HT "RKREMN

¢  (capsule) HIHLE, RERELSMEBRENETHNETHRETTASTR, TUEKEE
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