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Ex AE % EZRA|(maximum a posteriori
probability rule): AANF—UHNET S

ARRENRLEVVATIVZES

NlE, xEBREENFKIZGEDLHTIY)

[ZH$ET BEITHIETB.

argmax p(y | x)
y
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EREE p(y|x) BModhnlk, FXKEE
R ZLH>TINA—2%HEFETES.
LAL, p(ylx) [TZERRIZIEFRAD.
2| #E4E A (training sample) {(x,y)},
BT 5HhTIUNEREID/NF—>

X, € R y. €{1,2,...,C}
=—ﬁ150)n“|ﬁ1‘52|§’& JWVTERERE




Bl FRER A >1

fEERIEIROLSICERMEIN=EE

o NTIVEERIHEE p(Y) ITRLTIUFLIC
12 e,

o EBA-HATIANIZHLT, WN2A—2F K HTEHEER
p(X | y) [ZIE- TR LICHRYH T

SRR (X (TR IZR — 7253 p(x. y) [

€5 (independent and identically distributed;

i.d.).




FRERDODHETE >2

1hnl

NAZXDEEZ,

S RIER p(Y ) ZEERHBEET HDIEHLL

LI,

Py [ X) oc p(x|y)p(y)

ﬁ—_._l\_'_l .
SUATERE BHIREE

FHfTEmERE

FHITERZHET ALIZTH

[




EHREOHETE s

ny AT Y ICRT HIlRIERDE

Eaﬁllﬁfzi’iﬁﬁ BRI TER 2 7LD T,
BHIZZOATIIZEEZENDIEZRD
ZNETHETS.




KETSHEEDOHTE >4

FHTEERIIEGHLGERSMLEDT, B
HIFEREDEZTDKOICHEMIZIEXHETE TEEL.
/\7)"") Wik

o X LIETEL

o NA XHETE L

o X RNERMERMTE

JINTGARN) YDA

o I—xRILEEHTEE

o MITEEEHETTE L




FHAESHEROHETE (KS) 55

LIk, BEO&6, FHAZTHRUESE

ZEEH p(x) Z2IFER XFuh5

:.I:EJE?%FDEJ E’E%Z_é

AT y ICBET HFEHEHEE p(x]|y)

EHETHESE, v [CET S0, EDIR
ADHZERVDNIELLN.




INTD AR W%

0 :/\5A*—4H(parameter)

O /\TA—RDE FEE(domain)

IND AR
q(x; o) :

)2 ET JL(parametric model)
BRRITDINTGA—FTERb I T-
Z R DK

TSR
INT AR
IND AR

)4 i% (parametric method):
)T ILERAWNTHERE ERN

CHETET DHE

56



Bl HH9RETIL(IERS %) 5

dRITTDEERNIRIL: x=(xD,x?, .., x)
29@/(7)‘ /)'l:

od RFTAUKMIL 1

od RITIEEITEHI =

. _ 1 _E _ Tyv-1 _
q(x’lu’z)_(zﬂ_)d/Z de’[(Z)l/Z exp( 2(X ,Ll) z (X :u)j

AR DEAFE, 7EE 7 E1TS
E|x]= u V[x|]==2




B L HEE >

i A3 E 3% (maximum likelihood estimation):

2 HRIBIERNBLERLOT LSS

/\

A —RMEZRDDHFIE

“BRELEOLWLEIIZ/INGA—2DEFRDB”

AFEAER XL DETIL q(x0) DoERT S

fEE :
P(X X; -, X) = HCI(Xi;@)
L (likelihood): vz 0 OBE#BEHAT=-E2D

L) = Ta(x:0)
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EEZRKRICTBEIIIT/INGA—EADEEZRE.
éML =argmax L(6)

<O

L) = Ta(x:0)

O EHAHETE 2 (maximum likelihood
estimator) & &k Ae.



* 28 B 24

Xt 8 (log) I,

HERIE MO

T EoTHLEDR/PDEIRIE

EHHLELN.

02 04 06 08 1
X
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oA o

Xt AEENEREMNRFIZRDIEMN D, EREIC
RLEEEZTETE T HEETE, MMz LoT-
TE (AL E, log-likelihoodE Lk ) %
FW=ANTELOT NI ENSL.

o

O =argmaxlogL(d) logL(8)=> logq(x;;6)
0c® =1

EAHEE=EITROLETTTZ (likelihood
equation)ZiE’=9 . ;
Elog L(6O) =0

gzéML
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B
IRFTTDHIDRETIL

G(x: 11, 0%) = —— Zexp[—(x_’;)zj

¥/{0] 20

‘:ﬁ?éﬁ%jﬁ*ﬁﬁi /uML GML K L.
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Ot ERIATLI NG HA—H
— B 1% (consistency)
n—>wo DEE, Oy — 6,

‘ BANERIZI-<SAHNIL,
R INTA—EHRES
R A S (asymptotic efficiency):
N> NEE, 6, [FEFHEERETED
P CEHOE DN R/NEGDIEEE
AN+ (SAHHEE,
HERRIIZTELTLS




RALET=DIRAE LY

75 1F #5314 (asymptotic normality) : &Il
ERH N A+HKRENEE BAHETESO,
[FHARFEDY O, PEAHDERITIHIA LF
DIEFR 7 MITELIBIZHES

\/ﬁ(éML - Hopt) —> N (01 F_l)

o 0 _
F,=E mlog Q(Xig)mlog q(x; 6)

T4 y—IEE# 1T (Fisher information matrix)
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ING— R OREIREIL, IIFEER LD
MERZEEB p(X) THEET SRIEIZIFE TED.
HEE(ZIZANTAR) Y IETILA(X0) ZRELS.
INDA—FDIEZRLHETEETRET 5.
BIZEABD T RIZBNEE REHTEE 0,
DESIFEHIZRIEESNS.
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~(53[El)

1 1 T v-1
X: 1,Y) = exp| ——=(X—u) X (X—
001.2) = 5 s | — 3 (X4 E x4
FEROAIRETIVDOEEHEE IR TEAONSZEZFEAE L.
~ L - -
:UML ZX Ly = HZ(Xi — i ) (X _IUML)T
=1
SEBADET b
o NJRILTOWMITDL
ﬁ/fZ,UzZZ,u iyTZX=ZX
ou ou
o ITHTHOWMHS DL
9 Ty sy T ﬁlog Iz
) 0%



Octavefz E%
o 150, 18
ZEAR%n {H4

INLTR—

DIZEIER
"Rk FLT, TEEDHORE

(R E) 7
IWTUTORBRETA

AIZIEILIZHED

FINDIRSA—E 1,0° ERARTATRE

&L

"W=RY P

15325s)

7'-/\

JODEE$

1 E
exp| —

p(X; 11,0°) = \/272

XE"EE]#&jE_

X

(X—ﬂ)zj

20

T'l'i'J:

o EARMNZRLSE, HEBRMNEDLIITE
TN BEEE L.
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ex3.m

clear all
n=5; mu=0; sigma=1;
xx=sigma*randn(n,1)+mu;

mu_MLE=mean(xx);
sigma_MLE=std(xx,1);

x=-4:0.1:4;

y=normal_pdf(x,mu,sigma);

y _MLE=normal_pdf(x,mu_MLE,sigma_MLE);
plot(x,y,'r-',X,y_MLE,'b-");
legend('true’,'estimated')
print -deps gauss1d_pdf.eps A




