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HrhwR M 24, R T2 GEE fe s ) — ML w, ERA R
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FRef K. FishertfE M€ L1 407F X0V 5



xviii 2 LRMERY

my —mi
J(w) = ———
() =55
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WTSBW

J(w) (2.12)

T wTSyw’

Ferb Sy A2 S8R W 7 22 FE K«

Sw=Y (0" -0 —u)"+ Y (6" —m)(¢™ — ),

oec MeC,

o g B o 72 P SR FEAAE JEEH 2 () b ) 38ME. Spe RN T 2/ RE, & X
R
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(wTSBw)SWw = (WTSWW)SBW.

TR B (wT Spw) B (w7 Sy w) M AT B, L

Sew = ( — 1) { (2 — 1) " w}

o< Uy — M, (2.13)
WA -
Sww o< Uy — .
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wee SNt — ). (2.14)

bR B A X M BT w1 R I IR A RO O T W, H
%5 1A N T T AR R AT . R 2 T Fisherdf U] (1) 28 14 B R A
W R N 26 P ) ) 40 M (Linear Discriminate Analysis, LDA). i i i3 i1 4 #
HFisherfE M|, LDAIRZE 5 ¥ fEH 2 4y il [4].
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Fisher ft I ) & P2 B AR 00, (HIRATRER] 1 5 26 VA0 R R A ] AL
AT A BE PRI, e HEN AN ? D (Al B0 — (), iAo
B, LA R RAEIX 7 R AL

BERC T IIFEAR BN, I IIFEAR BN, —F IR — NI
GRFEA Rl XSO PHIREAR 5L W H bR = N/Ny, MO EIREA S, Bz
Nt = —=N/Npo WML IR Z B EON:
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omec, PpMec,

PV,Ew)=0, H:

R —

Y o —N/NDW Y (w9 4 N/N2)9 =0

oec, oMeC,

L SHEESY
NN,
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2130 5, Spw S — p 1A, X B
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W“Sv;l(liz—lil),

TMIX IE 2 A3 2.14 5178 [ Fisher [X 73 5 501 i

EBATHRE—F Lm R . RAIAEEE — o Km s, iR
AFRBZ X R, NIERATE LT — N LwAS LS, If
€ LT FishertfE MRAR Abwe fEX —idfE e, AR A L 2 HE 4k
EFisher ], RO2E W R X —HEN e T —MNEHEE X o dsitk. 28
M, ST, ATKIAE FiR =0 28 @b, fKFisherdf I #3 21 1) W5 R
OB T MU A 15 20 WU s BOR M 0. B BT R Rl L, RMEILA S
WFp(t|o) NE AL ERT, X3 Fisher /7 VA SE B T R MTE5%
H bR ST, X AR A KA.

X — i W o A AR AT SR KT R ZE . i 230, R SRR
RO BIARON IR0, EIE S B M. IEFEGL T, 350 % H BME T
o)A KRGS (SR TFisherffE D ARALINA BB, 225 Hbr g &1
A B PLA BRI BE BT M GZEEE B L TR), B35k
SR T 7ne M — L3 53 S RN Zith), A T RRIBUX 25 255,
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WA B AR T ALK (L2, X AT W s 2 s AU, 33
RIFNX 7 PE R B
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Fig. 2.3 B TA&MMEHIGIETE BhASMB RS BME, Sdih—4, WEEES
RFRCNOM L. WUEREA & R4, MAEBELARE, WRIMALOT REE (FERA
), MW-EELMALR, SRS KT R EEEPa LI 3m, 7.
T FARE SIS B L SEER e, b EL ERRE A PTR.

2.1.4 Logistic &2

S SR M [ B 49 207 2 DA 25 5 4 (iR 235 20 20 fURK,
— NP DR R A A B LA, BT BN T 2 78 i
BEAF S IR K. T A I R v T PR AR B MO B i £
FESH, ERHIERY £ O R W, 55— 7T, REA R b (LS B
8, 3T R0 I N TR 2 BB AR 4B Logistic [1] 1 MX
Py T e AT S T, 2 38 43 2K

R BE L 45 3K IR T o i, 48 5 — AN EENA R R 10911 4D =
{0 100);6) = () 1) € 0,1}, A EURREMRF AL, Rk
fehE, AR IREC %K. 0 REC, K. Logistic I B 4 F 14571
431
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P(tg;w) = y(¢:w) (1 —y(¢:w))' ™, (2.15)
Hrfy(¢iw) /208 T TR AL 58 SN

y(¢;w) = p(C1|9;w) = o (W' ¢), (2.16)
Hrho ()P NLogistic ¥, & UA:

- 1
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o(a)

RO () SLHUER L BIFF X 8] (0,1), Al AELe B4 1E . Logistic B8
AN F IR HAERE 2, RAVEGEE T REER . s T3
216 F B 2 AR A, R AR LR TN 25 5 N 7 — N R 2 I i
FE T Logistic R M, FRATHT BLE A X — AR SR 2 — Fh 2 1
TR, BURR A I PR AL,

AL —FE, A 215RR 21658 LT —ANAERGERE: ¥ Je Xt
ARt — N AER ML ¢ () A RAFAE, B AR wT o 5 B — A
brEadla], Bado()EgE21(0,1) 208, &HaHZEgaEE S F] 5 A
S H bRt. 1X —BRFR A Logistic Al AR, LE R Logistic 5 28 1 2% 14: [H]
VAR, AL B A, 20 R — N AR I B iR B o () R 25 R
I AR

BT BREDEEA, w7 P SRR TR R S 8w, H %6, E
Xy N

W =o(w o) = p(cile™).
fRAR 215, AR (), 1) (R AT S 5 A R
P 1o w) = [y} {1 -y

N ZE IR D L LR B 0T AR R N
N ) ()
p(Dsw) = [TOWF " {1 =y =
n=1

U BT, MR A B SO AL F

L(w)=—Inp(D;w) = — ¥ {t™1ny™ 4 (1 — ™) In(1 —y™)}.

™=

n=1
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X — H A5 bR BP9 58 SO R 1% R BN W B2, JF R R Ro'(a) =
o(a)(1—o(a)), BHFA15:

N
VWE(w) =Y (" — ™). @.17)

n=1
TX R R AT G R O wR i FE B T PN A E AR B IR )R 2. SRUE
AAELPERNE B B, Wt 2.8, FEEME, ¥ LA EREHFARE
B3 %, ROy Rwi ARt 3. AR 21704 MR H T
C& WS TRATTR FHBR BE N B2k wiB A0 SR kG 1

FfFE N B#7% (Gradient Descend, GD) & —Fid F 1 BR B AL 77 V. WA
BRELf (w), A B AR B — w3 1% R BB e /Do TR B N —
MEENL IR AT IER A, B POk B —MEf(w) TR KT, IH4E
27 W RTEEKene B F(w!) N BRSO 7 18] B2 f (w) fEw' sCRIE 2 7
], RIUZ I ERR OB T k. mAbKn k&2, BHEE T LT DR
RS R fe A

F| FH GDXf Logistic[2] 5 o 52 SR R BLE (w) AT AR AL, B— Pk 2
O AT

W =w 4+, V,E(W).

— ORI, nRBUE BRI LLECOR, BEE R HEAT AT LLE TN, BRI —
IME JE DR I E

2425 T2 ML [T (Fisher [X 73 B30 HlLogistic [=]HF7E P 24H —
e AR 2R, SR LUROE R, WA A RAER, WTRLE B
PIFN I3 RITVERCRARARL,  H 22— th L33 S 5l I, Logistic [A119%2
B FENE N 2

2.1.5 Softmax )3

R FE 14 7 2T B FH B 22 43 5 1) b, B9 Softmax[F])H.  JET 2 70 2K
BIPET,  Softmax [FI A4 H Axe HH 435 1) @ AR S5 R o0 A 9 FE 31 22 11 4y
A (Multinomial Distribution), 88N )RR G EM H0-1FR7~¥ & NOne-hot&
e WRAAK, MHorI BArE KK 4 —fEIEr, HHHEoHEIRAX B
HIYERERNT, HARYEE N0, HTX—FR, (0,0)IME S k.
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Fig. 2.4 Ztf0 E 2R F15 8 B 2k 43 5l 2 Logistic [ Y= FINZR 11 [ VA8 70 of 19 288 — i 80808 A= p 1 43
M. A2 B P PR AR AR LR, XM R s OSSR ZE AR AR L
T Se B A SRR (M A A, U R A R AE R (Y R B AR 2, T Logistic/H] ) 4%
L&A =Y N EN

K
p(0,1) = [ T{m™, (2.18)
k=1

Hy = ye(¢:w) 298 T SRR, 1 AR (E R B, & Ll
PA(Y1, Y2, oo i) BB 2 W50 A Softmax [958 SC— AT ALZR 1 5 HE 2 51
MBI G

Mo

ye(@iw) = p(Glpiw) = — 0 k=1.2,...K
Yje
Horbw e 0 SBAREE AT TN i S 8. b oA ) 2 sUFR Ay Softmax bR .
FlLogisticBk KL, Softmax ik Fth 2 —FhAE I — K%L, w2 AR
LR PETRI AR H A — A6 30 (0, 1) 2 18], DRI & & R A
T HRATR S Ew i I R AR T B AR A2 22 2. 18 T AT w) 4BA
SRBRENR

N K o MK
p(D:w) = [1TIp(Clo™)e = TTTT0:"1x

pui

Forpry™ =y (90). ok b AR SRS B 4 52 B2 R A

N K
E(w)=—Inp(D;w) = — Z Z t,En) lny,(("). (2.19)

B b 3R R 72 R B wT R E . 5 B Softmax bR B 3 80H 1 R B K
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e _ w(l—=y;) j=k
daj —YiYj ik
Hrbaj=wlo. HBLATREIE(w) XwIBZ IR

Vi, Ew) =Y () =)o

X B A ORI ZE M [R1 U5 2 Logistic[FNH B E A XA R — 10, #EikE
KFE— AN RZERBIRRRE T A=A, 2 RO IR A 1) T AE A0 H
PREZ AR ZE, FF HIXEeR 22 A Gl i 2dE 1 5 56 24K, FLogistic[A]
VA—FF,  FRATVEAHRA FE T B SRk S BN 22 S0 152 22 eR B 1Y) B /M

BB CEN BT BIERILPER, XL AR R, HZ T
T AR (R B At FRATTARR A SR AR (R e AR G T AN R A HE
M} Can~F 75 1% 22 FFisher#E D) RIS AL J7 9202 BLULIRT,  (E0 A5 20 AR B 1) B i
FEAERN. GIAMREZE LG, FRATA K I B AE 25 b O A HE I 5 5 1 3 A
ke IR S Bt FA TR AR S AP 7 VA B mORAS B 2 X Bl ande
Kl 2.4t 73 6417, FisherfE U 2 i DAFE 7 S 08 EVERE T F%, 2R
P ITVERTEARM T R, X PR S S bR e B Rz, AR ke
A HIAVE m RS n SRS, X2 e 7. R
FATXS Fisher i W5 J5 AR BCAS 1A, DUAR RE A B0 3K — fi o FLEAT 12 1E.
MF—NHER, XN TAE 2 2] SR R AR AR, B LA &
FLLAHE A A U E 2

BAVEZR o — F AT R A AR s KA (ML) . FRAT
R BN SO R R B AR AR, B H ATy IR R T R K ALAR HE T,
RIS B8t O ME 3 de R A S ORALAAR AR — MBI e 5, (HIFANSE
%o Hiltn, WMEEABEHMIRMEIRLESE R, X RANEF RIS
AR R, IEEH RIS AR H bR R B P R LU EE, S B )7 DU gl A
AR AL, MR KA (Maximum A Posterior, MAP). FH3Z I, Jf
T AR b 2 ) D)t A i I D, B R R TR AN R4 5% IR 2B 364 224 1 o
WU, AR A 10 23 A 19 DU B 4 R AR AR
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2.2 M RER

R — 9 18 A 2 0 AR R B A\ AR B A AR R W LY, AT
B N AR A AR A R BEAT T X FE SR BT — A SRR p (¢ x).
BUAE AT H & — DA ) R A R 3RAT— e, 525 W] DAHERE xR ? A%
VoA A ] WA, RT3 T AT — 5 PR A 2V PR R p (o) i A 2R
1M, 52 BAEBAE S5 o AL, BIEEAE & (Latent Variable), XN JEik
AR SL — Ao B TR, PRI JE i oo B T DA AR 3 S HE 7L 1]
R, BRATTIHE X p () AL p (2 x) IR 3 A7 QHEAT B BE, - I RIS 5 B R ADLSR HE U
RAFXLEIATHIS L HEEL R U272 300 55 SR p (xr) R T

LR B RRIE . ER R A Ry R B B g, JFE
Sl 22 [B] B AU N ARG &R

t=Wx+e,

Hrhw RS HOE R, Bt e BRI, RIS R, B E AR
PR, X AT A Ex L2 (), B BHER FR & A&, N
NAER AR I PR AEr BT AR MR AT RERY, A2 THRFALSR B 2.
R LR e xS 4 i, 75 2 5 ik i e e 2

t=Wx.

X R FROY LR AR AR,

TR MR R RN A N AR BA R, XOAE T 2 MR A
R AN W BEHLAS &, 1 2E 2R PR AR AL rhoc il LI B sE SN X —
DOAREE.: AR LS, WIS EE A, Hitsa>107
S B 21 AR 1 T o 2], R Rt e T 1) T A i 1 S e HHE E

® O
nm e H— @

t=Wx+ &

y:WX t=Wx+ &

Fig. 2.5 RAYEPIER (Fe) RRAEMERA ChD MIXH). B ITHER R e, 15
RoRHENACE, ABRRRRERE, KOFRTESEE, WEPLLFR, Lt mn
RER R HEP R B4, 2 MR A A HER R AR A 1A /e
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LR VEME AR BRSO AR B ML R FlA ML, EIX—HERT,
FEL GBI, AT DA E SUEF I 2RI O 52 26 HEBREOE 15 /5 1) B il x
PRIk, iz R 2 T R o A AR SR IS AR 55 P AR T = A=
BE|, RVEMERRRR MR B (G fa B e BATRE X — B i 3 A 2 v
W, H AR R AN R 2 (R R S, RV 2 MR MR 5 X
FARASH R 7 i 0 B A AR s i N AE R 2R

2.2.1 RO

BATM FE 4 5 ¥ (Principal Component Analysis, PCA) FF A1t 8.
PCAT; Bl i #R 345 A B AEAS I J7 1), 645 W 5 35040 £ X 28 777 [ (1) ik
SR K AT g M AR 3R R 254 () o A Ve . AN 5 AR — AN E R (Principle
Component, PC). W JEEAE AT RE S, FRONE— TRy, B3
8. — kUL, AR B BE BA R U E s AR S, +
o3 BB — oz /N T BR 4E R, Itk PCA R R AU P 4k

e FEANT P MR DU SR PEA 3 o3 W i AR At — BB AE s R
F (PRI A (8] L7 ZE R, A BB VK R BSR AR 5E B R e e IX TR
AEMI S B2 S e T FRATT BRI 4% 8] 5 72 B KX — I HE- 3 HE PC A
AN, 1HHEN RREE Ay BEAE 3 R 28 (A R 3 B R A i s 1) 7

WAV FIRE — E R I oh. BEIBNMEARK I EEIEED = (1)
RP:n=1,2,..,N}, BIEMAESRETR—NT7 M, € RP, R HIEEDIE
K= B T E R R, AR, v o E, Biviv =1 %
P EEAER S (B B 7 ZE v R

N
Var(v) = % Z (1) )2
n=1
1 N
=5 Yl -5 -5y,
n=1 (2.20)
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HAPONIIGREARSERIEIME, SR IT ZHERE. RAEVar(v)i/MERIv Hii
PRV v = 1o BT RSB HIRTIE, Rl AR U5 540 10
0~ A AR AU L AR

W(vy) =Var(vi)+ A (1=vIv) =vIsv + 4, (1 =vIv)). (2.21)
KB v B E -

V‘P(vl) = 25\/1 — 2111/1 =0.

L SEUIEC RIS

SV] = )v]vl.

b U A DA A A B S 3 7 [l vy e SR B T ZE AR RS RFAE 1] . s
XN Hbret %, A

Var(vy) =viSv; = Ay.

M Ay E B M 7 2% Ty LA GE AR K. Rt
NERAEL (v )RR S, T 7 2260 B AR G 0 2 A
BRI,

BB WA, KR BT B S S . 4
Bk — I E RSy, BUTE SR £ R v, 85U 2, b 37 2 R
Ko Hu5aik— IR ER. T BN, HR%UR 2210
b B8

k=1
L(vi) = vi Svi+A(1—viv) + ) Avivi.
i=1

S v (R P -

k—1
VL(v) = 28vk — 22 + Y, Awi =0,
i=1

¥ b ol 22 ev! (Vi < k), ARIEZVERTARA; = 0(Vi < k), BIBLARRE 5K
H T —RERTE R, R W75 225 BESHORFAE ) fE, O I AR AL 17 B
N HUERTRL A o 8 75 Z R R R, BN — A3 o)
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Ja TR B0 75 22 55 % A 6 N R AL AL, A R ATK S E R
Uit EBE R B 5 R B KRS AE 17 2 B W]

222 BME I RIS

PCARG WP B Tk, Tz N T4, EML. W% %
R, SR, PCARIMRAL RS (Wb =2 1a) )y Z i KEUR E R Z /) flE
53 2 ) B IE A BRAAR KRR FE @ AN E X, IXAHAFPCA & H 4 Bl /b B
TR R AT EATH T RPCARIME R = 3, FIZR VMR B AR AR FEPCA, X
— VERR L R4 43 HT (Probabilistic PCA, PPCA) [11].

FRATIZE R4 T 6] B 2 1 A A

t=u+Wx+e, (2.22)

Horhr € RPREDAEN SR, ue RPREME MR, WEEHSH. xeRME
FEE IR AT FIMAERS & A &

p(x) = N(x|0,I),

€ € RP D4 = AR &

p(€) = N(x]0,5°T).

B SCT e AR B e TR IR MR p (x) A R AR R R R
FE AN AR W, 2R AR FERFE R 0, BRJE A
Me, X—dRRWE 2.607R. EE - RIE, X AR REHE
Wi o N, HAME AR + Wt R S N, A A
MR AR A T IR R, SERRULEE B M BRAB AT R A, nlEl 2,65
e XA LT v i AT R R R A AR R T R Y R M TR A, FRATTAS T
PRI X R,

A SEPPCAIE R 3 2.22, 7T LUE BIX — 5 R AN Ze 40 &+ 20 A
ALy AEANIRAE VI R 2 HE PRI A AT LIS, AT RERIIE K A 2 — B
BB p(x). F5h, EEwR— MRS, AR R,
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p(x) p(tlx) p(t)

Fig. 2.6 PPCARLAY, AWl g Hidir & -4 e, vt —4 8 E. HelREREE N kL%
DAAp ()R BN —AFEAR SR, ZJEAEFEAR ST = Wi+, IREIMAIE R0,
W7 Z N TR g (B aED, 530N —NEE. SERHERRD
G Aip(t) R B L. B 3% 210E12.9,

IR ATTEE T d AL SR v T A THPPCARK BB 2 Hw, ufllo?.
TPPCAMI B BB B, p(x) Rl p (o) 8 AR AN i 07 20 A, DAL 1 320 25 93 Avi p (1)
R oA, ST A 2

Elf] = E[u+Wx+¢] = u, (2.23)
FHA R T e fIENZ WSS 0L, 520 B 7 2 AR 2 -

Cov(t) =E[(Wx+¢)(Wx+e)T]
=EWxx"W’]+E[ee’] . (2.24)
=wwT 4 6°1
GEfACIEES
p(t) = N(t|,C) = N(t|u, WW' + 6°T).
B FRAR, ST RABURHEN T E SR K S8 AN
IIBARAED = {1 :n=1,2,..,N}, FTRIFNEAUSR 8O-

N
Inp(D|u, W,0%) = ¥ In p(s |, W, 0%)
n=1

= "Pinam) Y (i) -

. () — ) C () — p)

N =
1=

n=1
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Tipping F1Bishop HEB] [11], X IR ALLIR B HEAT 0 AL W45 40 7K S R Bk a8l
it

Umr =1

Wyt = UM(LM — 621)1/2R

1 D

2
o A
ML= D Mz ;Jrl l

Hr, Uy € RPM e JRUGHE B 77 22 F0 MRS B i M e RRFAEARL X L AR RRAE [+
EﬁFZJ‘JWﬁﬁk Ly € RM*M 3255t N7 (R REAE A ZH R R % A A6 R, R € R M 2T R
B, R IELHMERRATER, AXEAE A0 p(r) = E M, X —%F
PERVE T 5650 ME =R p (x) B 45 19) [R]

T Bl A A, ] DL SR Bl B O BR AR e, B JE 3R A
Rp(xlt)e BT 25648 2R p (o) A1 2% 1 W 28 p (¢ |x) #8275 0 00, W) DUAA G2 % )
R B A S e K I HrE s, w1

p(tx)p(x)

(t) N(X|M71W£L(I_MML)7O-A;%M)V

pxlt) =

Hr
M= WATILWML + GAZ,ILI.
BT R, XeEr, A EET RS R (MAP)HE N E — A ae st
WS AR B e, TR S T, MAPRE TSR T 418, DR
H:

Xpaplt =M Wi (t — paar) = (Wa Wane + 0 1) ™ Wal (¢ — ).

Hoyr — OFF, AIHES HxIMAPS U0

xXpaplt = (Wi W)™ Wi (¢ — e
= RTL?l/ZUML(f = Hme)-

R E BPPCA 16 %} 5 45 B 3550 7T MAPAY 1 I, 1 2 44 Bk 5 3 R A%

SPCAF ¥ 10 F =5 18] (Upp BB W 75 Z2 50 B8 B0 AUMAS S5 4E 17 & 4H D, B

S ek — A A L2 4T R U B L0 B 0 LA 1 P I
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HIPCAPPCAfEoy, — OFF IR TE e N1 — N HEE, X UHPCAH
SRR T AR T A, B X R AY, R B A R A 1)
[F) P R IE RS 3 A 0 — AN R AR A3 31, DR O 588 it B 755 45 v 0 40
fio X — AR, PCARIE MR <K B, MR HEATF
Al Ak, PCAMISE RAlge =B K Im .

2.2.3 BEER L MEFIH AT

PCAF IR KLY B AR A R, AN e R R B A [F o0 Aiie AT X
AT R B R, A AT DA b ie A B AT . N T RIANE
B, BATHEPPCAIEEA AN 222 E S W

t=pu+Wx+e

x~N(0,I), £~ N(0,6°T).

ZARRE TN ARG R BN E A iR B, B ANt
Su+wx, BREHANEDEERe, BETRABRAEL, 77 25{u, W, o’}
BEAT Tt
R BRI R G X 5300, PR — AN dER A AR G
oA BT R ). IAET [t JE T ANFR, B KCHIAME e o A,
D3R A R T AT 5 R
t=U+Wx+e (2.25)

x~N(0,1), &€~ N(0,6°1).

[FRERE T IR AR, w8}, W, o2ib AT it R e B, A
(7] 2R 0 A S R AR, By 2=, X — B s B2 TR0 — 151
WM ZMEX 712 (LDAD  [8]. AUk, LDARBLAASE — A2 KA ik
A, Horh g — R — AN m AR OR, B R — Atk
SHHEREW, B FTA R E MR R WTW + o2

IR R R O R B S, RIS A 2 B e B I R R
HIZEAIE NG, KPP IESEEY (No-Parametric Model )o  1X—
PRV PN ™ ) . — 2 i R RS RIR 2, WA T BT A 4
I, xR A WA 5 (B IR AR NS, B TS A A 3]
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Ml =B W22 ) R TR AL BEAE I 1B B BRI B AE I 25
AR BA L, PRI AT REANIE A M AT

MEZLDA (Probabilistic LDA, PLDA) ¥ B {E—ANHaFL AR (i JEAE
RBHO Rk T FR MR 7,91, EPLDAY, & Ja— M aii R e 5
—2K GRNCH W, FE— DR, + W+ e BUZ R AT H
Kbto ESEPRMIHIh, Rl B W AR BN (A, 755 55),
DR 388 BRI/ — M4 7] 1. Ha 0k, PLDARIEZ Uk st A

t=p+Fu+Wxi+e€ (2.26)

u ~N(0,1), x~N(0,I), £ ~N(0,06°0).

FEE LR A R TGS R &, HufRERENZE R,
HRERNZER. BT ZEY, yAHL2H, meREE, BERESHEN
FEFIYIZRRE A A )M B 0%, PR — AN A% R AR A 2. 25 5 — /N IR
BE, ET BRI T HERAS B SRR p(ulr), ZERMERA LK
AEME, BRI RAE 2 AT S IR E I B 3 X — HERE S B 2%
AHEERR, FONEBEM ARG ML RS, A SEN T K # 2
LEW.

Kl 2.7 HHPLDARE B! 1) A il 78 & S A —A>—4E 1IR3 70 A R 7= AR il
— N EF Oy, G MR, = u+ FufE 487 18] B AR Rk 0 AR
Hufo FETUEHG, KPPCA WA RS B BRI A A 2. BAdok
Ui, Bl — AN m A R AR — 4R RS AR AR B WL, St — ANt
AW B —4E 0], 158wy, IMAEEIE Ee, B3Wx+e, o
50w A1, BRI 3 ENZ R — A SRR, X — RS R AT,
BRI 13 2% K T A s, R R X Sk Bl A ot T — A [ e ) 28 rh
Oouy, FETIZEHL, BANBIERTE A& T,

L IAPLDARE Y ) 2 80 {1, F, W, o } 1T 25 T B KALSRHE U 47 4 1h. BB
SRACLAR oA B 75 0 T A AR i kA (Marginalize), 115 _EHCEHAE, TK
FH s i KAE (Expectation Maximization, EM) % i i A0 7 AR iR, 1%
Tk — MRS R, B RIEA NIRRT (B) AR (VD
WA, SRR, FIH SIS ECRex ERME, JRE T ZEREER
THEAUAR R B BASE s 75 BASEAR AL A, S 11 [ 15 21 1 3 22 R B B S 40
AT, BRGNS . LRE SAM B B kAT, BRI
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Ci

Fig. 2.7 PLDABETY, Hrhgi8dns 2 4k, Kh LRI ARAR R R 4. &
SRS B A8 B T IEZS 0 AT R B2 1 bl [ ey, 200 B MR AR 445 B 7 Bl 22 (] o
forbt e TR0, RPN, KRR R E RS IE
BOATRAEAT R — Ay, G 2 AR e A5 B Bl 23 18] vh R 1 AR T S e oad] F 0
i, BEMAmEDTGEe 5, RSRHZEE —ASRAEE A

EM B 2 fift A B o AR 2 R M 2R A5 280 ) R I B A D73, T DAIE I VR i
2k E R AR (3, 1216

X EEPLDAFAPPCA, 1] DL BARATTE % 20 b A AR L, B 2 2 1
Wi A, s b, T ARG, PLDA%E L b & — ANty dk47 b
WAL IIPPCA, BPEPPCAKRFE Z I, Se Xttt 47 — IR A & I s
Dok — R, #3ET RO RLAR . R AL LR IR AT — A A
IHPCAMILDAIX By Fi F AUA F LA 5% 2] T H: PCAH THiik{F:%5, LDAH
FdAES, PCATAEM 24>, LDAM T B ¥, BRIFAEMRKER,
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(EOZ PR R A RT ORI SEOAR U R A, f AR s DI e R, Bk
AR ARG, B, & #R Lk m A, A SRR AT & i 7 o A
i, PEREALS A W TR

2.3 DIAtEr A&

AT LA T LR SRS AR Y, X S MR 5 N T
BEATLAZ &, AN s (0 70 A 155 0 38 0 SE 0 vkt , T EL AT DA 3 B A
B (PCALDA) HEATMEZMARE. ANRWEFER, —ANEAERERRRA 2
B r), IR A & AL T AT SR e X TR € 1t S5 — A Bl S
ATMTER AT NEMER SRR AR i, RN O L niE 2
B HUETE ], AR 25 X — AR PR A Y 1 1 5 1) AU

RATKA DA D70, ISR SRR &, FX SR
GRS 3 IR RS H e B 2. 51 ABENLSECAC AT BUF AT
PR S e A, B E B AR R AR B B AR e WY A AN i
MRS E s KRG, T2 S50 5 50 M 247 1T
itk B SIS — AN TEAE B (i RSE Bl -850 A1), D77
EORA EEMA.

SRS H w, SRR Np(w). 3T —WEHHEED, WK U
€ FEAT w5 S0 N2 -

p(oiD) = LB
ERFXwSEIE R (Prior) p(w)ARFRBEAT AT EARE 5L N X wHUE AN
s AR Ep(Dlw) AW IR, RIRIELS € —HSHwity, 7T LU R
DI SR p(w|D) XS Hw T, FoRERRINHIEDE,
X ZEWHIME R E AL, p(D)&H— LT, A 2 & BT 52 wis 2 i 1L
IR R B BRI — S B AR O SRR 1) “Evidence”, 48 HIFE AR AL 45 My ik 1%
.

ETRRBHEp(wD), AIKMAPHENE RGN SH, Bl K5 A
it

(2.27)

wyap = argmax p(w|D).
w
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AR RABLIRAG TE AL, S K5 34t R 7w BB i, Rt 45 4k
Yo DRI A IRAS A Al e R R ORI, Se iR RniR A b
PSS SNEE A RAY <l SN [P P R

R JE S A THR IR s fliv, BRI —E i) S 2O AT TN AT HE 2
HELE, JRWMR p(w|D) AL T — Rl A E A TN AHERE Ty 2, R
BHERE I 5 8 A AT REAT S Blow, X R SE R AT 5. X — AR
N U5k ATRINAE 55 9, DUH-37 5 m] S T

t= /tp(t|w,x)p(w\D)dw.

T BRATEUES — 5 A G A 2 [l VAR R D R W DL i Stk
GEANE AR RS, 5 SR AR e Z AP AE LM E R R, AR 2
How i€ e

t:wa+£,

w~N(0,a”'T); £~N(0,37'T).
EREM T
plex,w, B) = N(t|wx, 1),
p(wlat) = N(w|0,a~'T). (2.28)
Y — MUEND KA B IRED = (W, t)n=1,2,...,N}, H I

LI/ W RSI P

p(w|D) e p(Dlw)p(w|@),
H1BEA5 B w ALK B T :

N
Inp(w|D) = In Hp(t(”) 1x™) w) +1In p(w| ) + const
n=1
_ By e L
= zzn:{t w' x\"} 5w w+ const,
Hiconst7& 5wl RINH & AR Bl THEZ BUE B m K fw. 7R 2

ERR AP REN E AT Ew w, HAP IR 2 R AR HE L M [A] A
R HARREL TP ERE T R R p(w). AR Z I BB H AR
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BRI IE U I (Regularization), W 5| NS 3685 5 S50 175 J5 H A5 o8 5 L 5]
AN MLIGAR, ZLARARIA B AR T BUE NS, X e
SeIo A p (w) BUE e K X35k, ANE ) S6 5 M0 S840 T A R 20, X
R ZE AT £ P AR 1 A% e =Rl 7 v Hh TR I 24 SRR A

R 228 LWARMEAE — 1N 28a, X—SHESHwREg
RS, FWRESE. B2 DUKAE R E, W] DI R R EIAR
N2, FEREFIp(D) = [ p(Dlw)p(w; o)dwrta I ER%L, R A] LUK p(D)1E
R R B A AT ag] N —ASeIe 3, F 3T & Ok 5 56 E oK
fiftor, IXFPTEERTRRONE DM DL 88 (Hierarchical Bayes Model Do

— ORI, SRR TR DL B R, (EAE SERR A A S
IO ME A B Y. — ORGSR, SRR EUH IR 515
B G N2 B A RSB MER AR [ TR e X — SRR 2R O BAAR o i) 3t
Hoseie, BRI AU FifL TR T R R R, T HAR A T — AR
TEL 7 CIHESR., fEiX—HEQErh, kit &30 DR B 5 5 p(w|D)IE T — %
ST BCHFT SRS, BB D AT AR R B0 — D 2 SR B N R . X —
RERRIEARHEAT, AR S B AN R 2 S IR R R B S 00 R
AR LA, SNERMEITERRS LREE -S0E, A
T GV TR BB 1) S 5

2.4 KB/

AR AL AR 22 5] s M R A, R R E BRI —, 25
HEE BRI EA. AT DS TR AR A — b2 4 A\ &m0 ) il
MR, —HMpR A AN AT WL RR AL, SO A 2 F T P 55, 4
R T HERAT 55 PRS2 F MR B 2 o, IR 2 H TR B 2
o ARTEFEAY, #R] R IR B B MR TE Ry = W IX SRR G L5 E
BREAR B A o AR, TR IR AL IR E I THE Y 24

FEAAE PR b, JRATT 8 1 BT B0 1) R P e 2 [l AR R 55
5 i) /L fF] Logistic Bl VAR, 2 14 [ AR R AR 15 H AR A8 5 1) 2% 4R 70 AT p (1| x) A
— AN E oA, MiLogistic [l AR AR R p(f|x) & — MASS R 3 A, @it
RIR, B (Bl AR AR 3 i e AL AR TR B B [0 280 5 2R MR 515 21 140
BSHZ BN, RIZWMER RSN, XNEIE GRS &
MER AR, [, FRATTR BA%L G 3L T-Fisher ik M (1) 28 M 43 BT B R AE — 432K )
A E AR SE T A RABEAY, IR A 2 T Hd B SR AR R T s A,
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BARRAEG M. Logistic[m] A AL 5 3743 A0 R WA 1R A0 250 73 A
AT BE S A 73 1] R

TELRERE R AT 7 T R IR B 2% o) A %PCA  (PPCA)
J7EEFIEE T B ST IBEELDA (PLDA) 77k, B IERS 52t 5
BRI R, PPCARIEGPCA ERIMEZ LA, TMPLDAZ % GLDA J7 V2]
MFEE . EPPCAJT VL, MEHE & — N IEA 70 A1 (1 B B L AR &
AR b A A R, X EREPPCA (K HAE G,
PCA) W& T A m /A3, PLDA 7EPCAZERY 25 & [a) 2 5.
X — A AR R AN I O 1) R R 4 2 (R [ — AN IE S 0 A ik 2k M AR
B3, BEdoorEE, Bl ANPPCABL A BZ I B A BE. A2
AR ILZ R —ANPPCARE AL, PR bz A5 BB AN R PR B 7 2 66 g 2 A [ 1
ME—ZRRMME (homE) ERAE. MLDAM L, PLDAR R KAEN
B SRR BE MBS E NN R, X —BIERAFEER N, 5
M E5HIETR, FIEAERAZARES, v LA I ZREE %A W
JORINESTESSiIR

Ba, BATIE TR R DUt e fg, R ki e S5 e
BENLAS &L, HE S 30 AU Ik SR 1 B SR IR, R DU A 50, Ix ik
Fe6 FN IR AT AR50 HRAT R A Aok, 15 3] M A RO S HUh T T
K JE AT, EEERE, DU AR T RAT R S E AR
TSRO — 52 & —Lefi 8 B, 60T DU — LSl R, BT IX LA
BEWMEE, FEEF R B S 4, R B A B o s
i,

2.5 HHXEIR

o NEE X LR T B 4> 11 18 225 T BishoplfJ (Pattern Recognition and Ma-
chine Learning) 5 =%, ZMYZXLIEBA IR, MPCAF 3 KPS
T ZAANE T SRR TSR BRI R [2].

o XIPLDAII £ 2% T Prince®: A\ 1)1 3 (Probabilistic Linear Discriminant
Analysis for Inferences About Identity) [9].

o ZRNVERIAYLE KPP A 2 ) FIAR S0 22 U Z0hA Hh AR 2 FE Al N 5. WiHastie,
Tibshirani 1Friedmanft] {The Elements of Statistical Learning) — 5158 =
Ve [6], A& a2l —BRE=5 (1]

o KT LMmWA, A ZFRoweist A1E1999 H LA SCEE [10].
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