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FHfTEEEREDETE
o I\TAN) Y%
EAHTEE EM7ILdYX L
RAZXMTE R, KRB REEHTE L
o /IINTAN)W %
N—RIVEEHETEE
RIOEEEHEE

SXFREDTEHEES
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RARNERHERA 50

Ex REZFEER(maximum a posteriori
probability rule): AANI—2NET S
A EEENREENATIVEES

L xFERERNFKRIZGESHTTY
I $E9 B EITxt T 3.

arg max p(y | x)
y



BB AN DD BRI RDOMER 5

FERIEE py|x) Ao hnlE, xKE#%
MEZEAZEKDTINI—2 TN EETES.

LAL, p(y|x) [XEFEIZIEFRED.
2| #E4E A (training sample) {(x,y)}., :
BIAATIUMNEEED /N E—

X. € ﬂ{d Y. 6{1,2 ..... C}
=—Ff‘60)nlllﬁ1‘$2|§’é INTERERT
Pl N
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HFFERNIIRDISIZEREIN-ERE:

o HTIUZEFIHEE p(Y) IZH-TSUH AIC
B A

o EBEAFFATINIZHLT, INI—2 & T=TESR
P(X|Y) >TSS LIZHRY Lﬂ“

AR {(X, Y i (X, HHILIZ[E] paxii]
(X, Y) 122 (independent and |dent|cally

distributed; 1.1.d.)

o




FREXRDHTE 53

ERMER p(Y| ) ZEEREET HDIFHELL
RAXADEEZALNIL,

SRR BHREER

FUMSHRLEEANHERZHEE T AILEITTS

p(y | x) =




FEHIMERDHTE

n, 7Yy IZBT HIIEERDHK
=BRSSO RE R S DT,

BEHZZFDATIVIZEENDEZEERD
FNETHTET S




FHTSHERDHTE

FHTEERITEGNEZERSMEDT,
S HITEERD SOICEAIZITERE TERLY
INDAR) Dk

o RALEEE

o NA XHETFE X

o R ANERMERHTE R

JINTAR) D&

o I—xRILEEHTEE

o RITEZEEHTE R

.IIInI
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FHAISHERDERE (FiE) 5

LI, f(EDT=8, FHEFTESTHRUVESR
ZERBH p(x) Z2IHER {X}Luh5
*EIE_d_éﬁ:ﬁ REZTBAD.

H73Y) y IZEAT AFEFTEMESE p(x]|y)
THTETHESIE, vy ITET S n, EDIE
ADH:ZERNNIELLY.




INTAR) W%

0 :/\ZA—~A(parameter)
INT AR wIFET )L(parametric model)

q(X;0): BRRITD /NS A—L TS -

fERZ EREMDIR

INT AR w2 iE (parametric method):
ATAN /7-=7‘-)L€ JNTHERE B
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dRITTDIERANIRIL: x=(x9,x?,... x)T
2’30)/\07)( -

od RITAIMIL u

od RITIEERFHITHI X

1
ex
22 det(z)? T

AORADMDEAFE, 28t na175!
Elx|= u V([x]=2

q(X; 14, Z) = (—%(X — ) Z7(x —u)j
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5L 7€ ;% (maximum likelihood estimation):

2 HDIBIERNBLERLOT SIS

/\

JA—EZRODFE

“BRELEOLWLEIIZ/INGA—EDEFRDB”

"

ARER (XL DETIL q(x0) Mo EFRT S
FESR -

POXy X, X,) =_r_[q(xi;e>

% (likelihood): Cz 0 DB EATF=ED

L(6)=[a(x:6)
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EEEZERKIZTDESI/INSA—EIDEERTE.
éML =arg max L(&)

U=Q)

L(6)=Ja(x:6)

O, %5 HTEEmaximum likelihood
estimator) & &k Ae.



*1 2B 2K

1 &% (log)l&, BEERIEMDEEEL.

Xt 8z E->THZEDR/NMERIE
EH 5N,

0.2 0.4 0.6 0.8 1
X
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A FE %

XT 8w ENIEENFICLRDIEND, BRI
RLETEEZETHEEE, A EFLEoT-
I E 8K E, log-likelihoodE &k SN &
IWNVZADETELOTLIEASZL.

PN

Oy, =argmax log L(8) log L(8) = log q(x;;6)
=1

U=O)

EAHEE=EITROLETTFZ (likelihood
equation)Zi@m=9. j

—log L(& =0
g " ()9_%




IRITTDHIDARETIL
o 1 (x—ufj
X; 1, 0°) = exp| — >
q(X; 1, 0°) Ton? p( o
I AmALHEE 4,00 ZKROHEK.
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Oyt IRIETLINTHA—
— B 4% (consistency):
n—>o MEE, 6, >0

opt
BANERIZI-<SAHNIL,
BRI/ NT A=K ES
T A 1 (asymptotic efficiency):
N> DEE, 0, [EHHAEERETED
FCEE R R/INTGLHETEE
AN+ SAHBEE,
HERRIIZTELTLS

him




RLEEEDRAELY 6

#11 1IE 38 14 (asymptotic normality): 3l
ZEXRE N H+5 \j(‘é \CE, RALEEE 0,

(iﬁﬂf—l—ﬂ'ﬁ?ﬁ\ O TEXEE D EATHIA LF

D ER ST E L 4ES

In (@ —6,,) > N(O,F )

5 _
F,=E 89(') log q(X;0) —— y: ( -log q(x; 0)

T4 — 15T (Fisher information matrix)
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INF— SR OEIREIL, INERER X HDS
HERZEEAM () ZHET SEEICIFRE TES.
HEEIZIZ/INTAR)YOETIL q(x;0) ZAHS.
INDA—=FADEZHZRLHETEEZTRET S.
IEEREN+RIZBNEE, REAHTEE 0,
DESIFER/UICRIIESNS.
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1
e
(272')d /2 det(2)1/2

1 )
q(X; 4, %) = XIO(—E(X—A!)TZ l(X—ﬂ)j
LFEEDOHIRETILORLHEEEIIRATEZONAZEFIIAE L.

~ 1 " "
/UML ZX iy = HZ(Xi — Hy (% _:uML)T
i=1

FEBADE
o NJMLTOMITDZ
i,uTZ,u=22,u i,uTZX=ZX
ou oL
o THITHOMATD LRI
O {3y = x5t ilog =2

ox o0x



INUTR—

Octave’i E# |
® __i/JO /\=H=

L.

p(X; 11,0°) =

e EMZREIFH7
T’/\ J@EE$

1DFREIEERD
*EZF’EMEV"EZ‘E'J: ZL T, TEEDHVRE
TILDINGA—3  o? TR AETEETRE

EERE

Jlﬁ-zex"[
72'
h, BEXUHRALHETEETKD

X

(e E) 68

IWVNTCTUL T OEERFITA.

AIZIIL(ZHED

_(X—ﬂ)zJ

20

TE L.

o ERMNZRILSE, HERBERNEDLIIZE
LT oNBEEE L.
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ex3.m

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

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

x=-4:0.1:4;

y=normpdf(x,mu,sigma);
y_MLE=normpdf(x,mu_MLE,sigma_MLE);
plot(x,y,'r-',x,y_MLE,'b-");
legend('true’,'estimated’) |
print -deps gaussld pdf.eps NP / | \




