RIE L BETERBHMGIT

CHAPTER 3

D - 2 5 T4 26 P 2 8 60 255 4 4 0 6 12K 20 P M 2 L5 D o 73 30 1 LR B
AR o B R M R D AT M R RO . R
B AT L P 458 R A 2 PR A S o 15 B0 0 5 A 3 8 4 0 26 A 1 MR
HERE VPRI 2 BB R ) JERTREA x0TSR B0t B A BT I K )
PR B B p (oo ) B 7

3.1 BEXME

1. BMEZERBMAITH A E

MR85 B oR B I A T ¥R T LA Ar AR 2 . 2804l 1 (Parametric Estimation) Fl14E2:
¥t 11 (Nonparametric Estimation) ,

TR RN 2 SR AR ARE 32 B R RO 2K R R R A3 B T S R, TR AR Al 1 i
SRR N SEE . ) 2-12 b, ERRE AR IR IE 2S00 A1, R I 25 40 A Y X (L 1w A
7 22 B AR AR E p S RIS EA T . AT 2 I R ARG I R RS B A1
DU A T 7 i .

ESHUE TR 1 2R % R BUE WA, T ZR AR B, AR 222 ) BT
kN AR UL KA FEAG T v

2. BHMITHERBTS

ZHRUE TR GE T HEWT 1 BE AR ) 22—, [l — R 3 R LA SR AR &

(D) geita., BAantE=% 5 sk B X2 5 B R R E B 280 0 R0, WAl 0 /Y il
THEAE 3 JSORE AR 1) 5 il pR K0, 3 b R PR R e 14

(2) ZH A, S50 WIBUEE BIFR S 50a 1], KRRl 6,

(3) SR AR T . 93— A 10 B 6K SO BE LA K A B8 0 1
ik B Ry A 0 Bk R 0 B RS  H ELRREAR (e, weee e O OFE S 8 Bk 355 1 SR

O0Cay sy s s OEFK N O 1 THE
(4) XIS T, AR H il B AR A S ARG — 2 119 TE 1 B2 55 0 0 B2 1) 20K A 3 i

© U — R
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T A D] A S R RS B ELAE P A 3 [ B Al T, XA XTI RR O B A X ] B A X ) 2
— e TR DTG 30735 02 AGETH B i B4R L BRATR BROg b S il X 1]

AT E 2 ) SRR TR A TR S A S R J5 ik TR — 2 80 A [ Al
I BRI A A T AT BE AR L 245 18 M AR R VA A T . W AR e e 1k AT
A — B S5 A A PR3 IE T S B RO ST TR

3.2 s#fhit

AT EEFE ) ST A B R LR 31 (Maximum Likelihood Estimation,
MLE) .# K J5 % (Maximum a Posteriori Probability, MAP) 14 if. D1 i # fi i1 ( Bayesian
Estimation) 5,

3.2.1 RALIAGIT

e FARL R At T 2 38 2 SCARLAR bR 5, X RUSR PR BSOR B OB S 28 17 8 R I S R0 Ak A
7k

1. BTIRRIE

S AR AL 177 B B 1 L 5 0 2 R A AR R .

(1) Fpflith =4k 0 20 GERAL i A &,

(2) FEAREEAT I ¢ 9,095 00,30, BIREARTE MR BE ]y p (x|, ) BY B A bl S
T IRCHE R 1, R R ik ST 1) o0 A A

(3) RAFMMREE p (x o) BA LR E MR EOE R HSH00, RALATLE p(xlw))
RIEH pxlo, .0 p(x|0,). K50, AL,

(4) N [E) 2 ) 1 2 807 pR B L ST AT L3 S0l 5 4 — 28 sl b

TEIX SR B BT T SR RS AR - 43 MR BB p (x [w,) 19 S
MSEAMBAG L ¢ DAEARSE 7.9, 0 I 9 BREARRETT p(xlw DS ELO, .

2. {LPR R

FEARSE 2408 N DNEEARLBD 2= (x| ,x, .o x y b B REAKHE S 37 BRI REAS 42 A
LCO) BN REAR IR G HES, 8 L 1(0) AFEARLE 9 B4R R %L (Likelihood Function) , Ul
K G-D IR,

N
L) =pI | ) =plx xyraxy |0 =]]px, | O (31
i=1
Hﬂ?%ﬁﬁ*ﬁﬁﬁii%mmw 4\%“7&% X9 Xps "Xy E‘JE%%T%%%E b {xl s X o9ty
Xy 105 T4 AR E R,
M ST IO FEAC AR B RE A B A R BESR IR THE R % T e RAVE L. LR BB BUE R Bk
B RER T REA I ST il RS Sk M % R X T AL T DAL BRI — L REAS L B T RE SR A LAR pRAR
TR ITXS LRG0 . BRI, o DART R ARLSR sRBUE S B 1. A 1) I REAR B RIS iR 8L, an
B0 BB O BRI TB 4 0 0 MBI USRS L i (3-2) B
ézarg max!/ (0) (3-2)
2 AN T R) U A SRy SRR AR A [ A,
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AE T 3T T USROG 0 R JOKS 3% 3R % AR R S0, RE SO RUUAR pR KR

hw)_lnz(@)—Elnp(x | 0) (3-3)

i=1
R T S 50 5 5 1 2 o XA SR BRI e (0) B I Ot BR i A5 B4R BRB £ (O) Bk
3. kit =2
3 S SCABLER BRI W A ) R Ak R SRR LA Tn) 8, AR AR S 2 0 A1 L B R AL AR
Al R SR A vT A4 S an T LA B
D KREHSECH—IoiE il
B =R BE e KRR T 20 (3-8 X (3-5) I i

A1)
af;
G
T (3-5)
*/11- I} ‘
LB 3-11 1 RE A T M KO 1 35 5 o ﬁﬁpu»—o ’ <&*A%%ﬁ@%
1) X
fli i1,
ﬁg: &E‘ézlgi 9‘:{11712 s""l\r KEXU\@‘IZIﬁjﬂ
1(0) —Hae

A EARFNSH. 58 SO ELIR R ECh

N N
h(0) =1Inl () = Zln@e = >k —Az;,)=NlnA — > Az,
i=1 i=1

B3|
0=2A
B LA
dh N <
a 7—21[—0
B LA
2 N 1

A R LA 0 1/ A B 2 L0
2) REB RN % TR
0=[00 0, = 07 R ZA kM BB R 1 DR 6RO O 4 524 BSR
S TR R AEL B AR
9[(0):0 IO aL@)

(,)01 ’ (,)02 =0, ] (,]0\ =0 (3-6)

@) _ @) @)

861 9(92 — Uy ’ aa‘ (3‘7)
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(5] 3-2) &% x WRANIES S N (uao®) P BE 1 0” RATSKRENT R RR .
ﬁg: &ﬁzi‘(% I= {xl NP BRI SN } »ﬁi)‘(ﬂiﬂ?@ﬁ(ﬁ
N
L =]]p, | O

i=1

SE SCRHRARLAR pR KA T A

N N . 2
h(0) =Inl(8) = Inp(x; | )= ln{ exp ‘:} }

2no 26°

N (x, —mw "’
ZI:_llrQTc—llnaZ—xz ,# }
i=1 2 2

26"
N N, 5 h =
- ?IHZTE ?hla 1:21 262
A K
0:[/4,02 T
it LA
all 2(‘1‘17/1) T; — M
h_ N - =0
Iy ; 20" ; o’
ah -
- St =0

L RG% & g’ MR LR

3) FEER G I

W S BT B IC AR v DR 5 B AR Sk e

(6] 3-3 % 9={x,.a,.san}iEKH pOIOBIBEIEEA, Y 0<2+ <O I, p (2 |0)=
/0, 0WN 0, WEMH 0 E‘J%jﬁfﬂ%ﬁﬁ%m;ﬂxi .

fif . o ALK RN

N

N
1O =] px, \0>:H%

i=1 i=1

S5 8 BN
h(0) =1Inl(0) =— Nlnd
5SRO RS
dh 1
w- Nty =o

J7 R R T 95 K AHSEBR I 07 oo, A N DMHPAEA, H 0<<a<<0 i}, p (2 [0) =



£38%  WERTEMOET (P 30

A 43 ) SR T KR B AR I A A3 A R A 4 A S B e K ALK A L A AR TR
YA S BT RE FEEL. (D A BB AR 5 (2) 22 SCBLAR R Bl X B0 AR PRI (3) i R B
SRR AE AR B0 S KRR A

4. HESLH

MATLAB 24t T — ZR 5 1) eR O AS [R50 A0 AT S KA ERA T, T - S T A 40

1) mle PR

(1) [PHAT, PCI]=mle(DATA) . X} DATA 1 {5 R FH B KA SRAG 15 24k
TIESAMSE. B PHAT —A &, H T R 405 o 1E 28 5010 0 ¥ (H Fdr #E 2% PCI
k95 %6 1 B AR X [H]

(2) [...J=mle(DATA, 'distribution', DIST) ; %} 545 5 DIST 5 & 0943 4 #: 47 S 5 Ak
11, DIST B Ll /& 'beta', 'discrete uniform', 'exponential', 'normal', 'poisson', 'rayleigh',
"uniform'4¢ 27 FhHUE .

(3) [...]J=mle(DATA, 'pdf',PDF, 'cdf',CDF, 'start', START,...) : % i #f 3 %5 & iR
% PDF 1 280 41 R CDF 45 5€ 1Y 43 A1 19 2 8047 B KA SR Al i+, PDF #1 CDF &1l i
@ G f) pR BRI AR 5 L BSCHE 1] 5 R0 43 A S 80 R i AL 43 SR Tl AR 5 9 R R BR RRL 43 A UM
START J& S8 lr(E ] .

2) 3 A SR T2 R B

MATLAB Giit T EAE A — R 5 R85, R g4 UL fic 25, HIR SR W0 A 1 2 800
B RALIRAG B A DX A5 T, 1 20 normfit, poissfit, unifit,expfit %5, % B 3 B4 4 R 48
AR XL SR IE 285 43 A1 Y5 (B RN o 22 B A 11 PRI normfie, KA FA% X T,

(1) [MUHAT,SIGMAHAT]=normfit(X) : ffiit X #5048 Ik A9 1F 25315 19 2580,
MUHAT Z#{EA . SIGMAHAT & 45 ifE 22 A 1. MUHAT % T ¥ {241 MLE, {H

SIGMAHAT%ﬁ%é@%%ﬁﬁi%%ﬂﬁ(azJZ<x,.—,,e>2/<N—1> ) R TR

L BRI MLE(onZ(Ii — ) BN EREA BRI BT X3 AT LA Z W AR 3

(2) [MUHAT,SIGMAHAT, MUCI, SIGMACI] = normfit (X) : [A & [A] 95 % 4 &
5 X 1,

(3) [MUHAT,SIGMAHAT, MUCI, SIGMACI ] = normfit (X, ALPHA) : [d] B i& [1]
(1—ALPHA) iy & 15 X 1],

3) fitdist ER%K

fitdist PR FH e R RUR AL TH U6 K 2 B0 2 20 A, FLR A% X an R

(1) PD=fitdist (X, DISTNAME) : ] DISTNAME & 5& i % 43 4 ok 84 %) 1] £ X
TS L3R 81 PD 48 W3 0 25 A L H S8, DISTNAME HU'kernel B 4805 F 2 8081
4375, e Ah . AT LLEC AN "beta' | 'binomial ' | "exponential ', 'logistic', 'normal ', 'poisson',
'rayleigh'%F 23 P U o 43 51 XTI AS [6] 74 53 A

(2) [PDCA,GN,GL]=Titdist(X,DISTNAME, 'BY "', G) : MR HE & G 4 E 5
X X PR A B T A T . IR 1 PDCA R IC M B 454> T8 2 Ky % i 26 174 43 A 26 75
MBH; GN EFRWHPIARZ R TC B4 GL J2& 32 W 41 91 75 5 2% 51 1 oc Mo gk 41, 45 140 4
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AR 6 B T — 3]

(3) PD=f{itdist(..., 'NAMEL',VALUE1,'NAME2', VALUE?2,...) . $§E 58 fk1t.

4) pdf ERE

pdf BRECR U 22 43 A 14 25 B R FOUR AR U

(1) Y=pdf(NAME,X,A): i1 MR%EREE Y. NAME #§5€ 7 i 58, 47 'Beta' .
"Exponential', 'Normal', '"Poisson'4F 26 FHUE; A HZMHESE X BE B R BUEAN A &5,

(2) Y=pdf(NAME,X,A,B)5 Y =pdl (NAME,X,A,B,C): MfEla b, %5 1 i
BAMADEH =S80 ABCH O 2.

5) cdf %K

cdf pRECHR BUES 2 43 A ) SRR A ok AR, LR A% X

(1) Y=cdf(NAME,X,A): 1155 250k EE Y. NAME A X [7] pdf 1 HZ%5.

(2) Y=Ccdf(NAME,X,A,B)& Y = cdf(NAME,X,A,B,C) : HEZ/> 1 R ECA W45
SASHOE LT VA R A R UE .

(3) Y= cdf (NAME, X, A, "upper '), Y = cdf (NAME, X, A, B, "upper ") 8 Y =
cdf(NAME, X, A.B.C, '"upper'): 718 BB B L RHER.

[ 3-4 FIH normrnd pRA%EAE B IE 2550 70 B8 L 20 50 normfit A1 mle PR S 5t
it

528 (I O

clc,clear,close all;
rng( 'default')

N=100;

x =normrnd(0,1,[N,17); s A PR w14 1E 25 0 A B s

[muHat, sigmaHat] = normfit(x) % >R F] normfit pRELAR T35 (E FlAR i 22
sigmaHat MLE = sqrt((N—-1)/N) * sigmaHat % 5 R UE 22 55 MLE 45 3 1 bR v 22
PHAT = mle(x) % P8 nle R FEAT AL T

BATRERE K e 1 F b

muHat = 0.1231

sigmaHat = 1.1624

sigmaHat MLE = 1.1566

PHAT = 0.1231 1.1566
HISR AT normfit o850l H- 4 A9 #47{ muHat 4 0. 1231, b 2% sigmaHat 4 1. 1624; mle
PR i 11 PHAT Sy S4B F0AR v 22 4 Ui 1] 5 (0. 1231 1. 1566 ], W1 ek 54 ) A0 A v 22
FRUMX KSR sigmaHat MLE=sqrt((N—1)/N) * sigmaHat,

[%13-51 MATLAB H#) hospital £0HE4E P A 100 ASH A B9 Bl . &5 #5501 L 4F 1% | 1K
R AR i e A O L B BOZ RS AR L R BRI 3 S I SR fitdist pR BN A B AR
HEATIES 3 A 5, I 25 A 32 9% T pR B 46

FIFT .

clc,clear,close all;

load hospital % 5 A hospital $iiE 4
x = hospital. Weight; % 3R AR B 0 s

gender = hospital. Sex; % Fe M o R
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[pdca,gn,gl] = fitdist(x, 'Normal', 'By', gender) ; % FH IE 2520 A %o W5 20 040 ot
female = pdca{1l}; % 55 — 2 X N 43 A

male = pdca{2}; % 55 T4 X N A A

x values =50:250;

femalepdf = pdf (female, x_values); % VT 5 % R EU(E
malepdf = pdf(male, x_values);

figure

plot(x_values, femalepdf, 'Color’', 'r', 'LineWidth',2); % 2 HE 2 %5 i pR A0 £
hold on

plot(x_values, malepdf, 'Color', 'b', 'LineStyle', ' — — ', 'LineWidth', 2);

xlabel('x'), ylabel('p(x)");
legend(gn, 'Location’, 'NorthFast')
hold off

BT TS R AE 3-1 i, W TAEXRE ] LIE 3 female 4 2 1E 85010, 191
M 130, 4717 ,bRUEZE N 8. 30345 male 41 [FIAE N IE A A0 A i T 4 {H S 180. 5319, #rifE

2%°h9.1932,

I Female
0.04 + Y |=—=--Male
Jr |I||
_— I \
= | ]
=002} { H
F‘ A
' b
! \
s »
0 . —
50 100 150 200 250

PRl 3-1 A o B0 X 7 Y L 2 4 % B2 R Bt £

3.2.2 mRXEY¥I{Git

TE i RALRAG T DN S8 0 20 i R AAE 0 BVEREALAS & A 1T FR 8%
& O A B IR 43 AR . TR R A DL 3 N 5 0 10 R S0 HE SR, B KR 50 4 SR 6 1 S B
B0 S5 Ak THE X Fh 7 2 B2 e RS R Al it

1. EXRFE

BWSE 0 B RAER R PO &, A MEEARER &, WEEAREN I={x, .,
Xy ereraX b B REASHIE A ST A P (0|9 BUR KA 0 R 0 W K S Al i, 3 5 0 i
NPT PO RTTE . 3-8 FimR .
P(@)p;g)‘\ 0 _ PW@p| o) )

P JP(@)p(?ﬂ 0)do

P@ |9 =

K p DO REEALE 9 I RISR R EL, =X 3-D PR,
T p CDMIRET 0 057 AR 3o i 1 B2 4 70
arg mOaXP(Q)Z(ﬁ) (3-9)
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%
arg max [(nP (0) + Inl (0)] (3-10)
% 0 A G BRI A 23 A5 BT TR A ) 0. P () =% i, LR (3-9) MK (3-2) ,
— 3L BV RS B0 A T A B KSR A T2 R —8G — ST BRI S8 R TE Y

ghIR
(61 3-61 B 7=, xyso xR A B N (uao” ) IIREALE B A 2 IR
N Gy so i) I3 A AR o BAL KGR 107 3R o iofliit i 42

R B o RN P oo B RN ey 00 53 Hi L 19

exp {1<#/xo>1
2mo, 2 o9
SREEARBES 045 p (2| ) ORISR BB [ (p)o REARSE 7 MK N (uao”), B

p(x, ) ~N (o™

LA o =T pe, 1= 11 - w5 () ]
I i:]pxi yz rep 5 .

i=1 270

P =

TE SCHEN R &L T ()l
J (u) =1InP (p) + Inl ()

1 —po\? NI
:—ln«/2n00—3< ) — NlIn 27(0—2*< )

0o i 2 o
REHOF LI TE
dJ 1(#*#0) - 1(%*#)
S 2 + — =0
d/,c 0 ) ; o o
el
ro 1N 1 N
7+72Ii*<7+7)#:0
oy O i=1 0g O
(GINE NEY LN
o’ 0'(2) Z\]]
A 4+ v
# 62+6(2)N/10 02+0(2)N1-:1

2. REZHY
6 3-71 & 9={x sxy xR A BRI AR X BOE A 50 A B REAR SR X BUE S 7

2
RIS B RO p (1) = }J1>mgaﬂpWMNw3M%

1

o‘x«/ﬁexp{ 202
fiso=2, ARG AT 75K o BT 2

B

WREIME p i EZE 0=2,FI [ lognrnd PREAE AT EOIER A AHEAR o5 E o FIUE
JEFE AL —5,5] A WEN T () =1nP () +1nl G B BUE 5 BUR KR AE XF B 0 4 N A
A

58 (1 O



clc,clear,close all;

rng( 'default')

N=500;

mul = 0; sigmal = 3;
mu_value= —5:0.01:5;
mu=2; sd=2;

training = lognrnd(mu, sd, [N,1]);
Poster = zeros(length(mu value),1);
for j=1:length(mu_value)
1pdf = lognDist(training, mu_value(j), sd);
Poster(j) = 1pdf + normalDist(mu_value(j),mu0,
end
plot(mu_value, Poster) ;
xlabel('p"), ylabel("
[~

mu_value(pos)

yX

,pos] = max(Poster) ;

function lpdf = lognDist(X,Mu, Sigma)
= (log(X)
1pdf = sum( — log(Sigma * X) —

—Mu)./Sigma;

end
function lpdf = normalDist(X,Mu, Sigma)

Z=(X—Mu)./Sigma;

1pdf = sum( — log(Sigma) — .5 * log(2 % pi) —

end

B AT REF » 22 1l B 9 D) ek KK 1A JE N 1 3-2
Fﬁm,{ﬁ)”ﬂ iﬁlﬂ’]*&jﬁﬁﬁf Ve BOAGTEE . R
FF7E i 4 #H X A il ot fE
1. 9500,

3.2.3 DI0tEEIt

SR T AR A S HUE . T LR AR 2
TEESEN S B2 1) © X2 B0 BUE F 47 D 3
F TR R, DR O, SR FH U SR R I Ok i AT A T
RPEAEA SR 7, 4t — At i, kA 2 s
$r XU, S5 /D o 3 i 5 Y R Ay DL i Sl 3

1. BEARFEE

#$Zﬂjﬂmﬂgﬁ$%ﬁ 9= {xl s X gyt

A2l A 0.0) .5
2 AR

ans —

’x‘\]

RO | ﬂ)::J@A(@,é)P(ﬁ\ 7)do

.5 % log(2 * pi) —

KO Wi PO ESLRO| )N

£38% WERFEMOET (P 43

% p e A 2R

% o BB T

% X BUE R 28

% A2 O BIE 25 90 A BE AR 500 A4

% R84 T AT A5 A A X AL AR R AR
s HH T(p)

sigma0);
s 22 I(p) R EIE
% R RAH
% 715 Inl(p)
.5%(2.72));

% 115 1InP(p)

5% (2.72));
~2000
~3000
=
= 4000
=5000 F
-4 -2 0 2 4
M
B 3-2 J(w REEDE

BRI AT B A ELSE S R (A ok A DL

VAR O AR S B0, ok
WE I ST AR O &

(3-1D
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WIS 0 MR 0" (& R 012 /N FR 07 T 0 19 DLk 3 A i, |
6" =arg minR @ [ 9 (3-12)

0
S AU B 5 B SRR BRI A 0.0 o T LU U R (] B 2K 5 G S O
DR 22 0K R KL B

A0.0)=0—0)° (3-13)
A LLE , IR R iR S PR R IR EREAEE 9 5T .0 09 D il
0" =E[0] 7] =J@6P(0 | 9)d6 (3-14)

e JHL L it A T 2P R

(1) #5E 0 M54 P ().

(2) WA G-D HEEARE I={x ,x, - xy  RIPERES 5310 p (210,

(3) FIH -3 A R (3-8) 3K 0 BYJE K434 P (0],

(4) 2545 B2 R BT DL S A 3 i

(6] 3-8 % I=1{x, .2y sz 2K HBEI N N (o™ IREARLE, T 2 IR
N Cpeg s05) G0 A o SR 05 12 22 351 5% pR B0, P D0 b 300 A 1 A0 O 15 0R e BOAG TR 2

R (D BE p MRS P (.

1 exp{_1</¢/‘o>2}
mgo 2 0o
(2) RFEARERG 5310 p (I 1),

| )—f[ . | >—ﬁ ! {—1(1"”)1
R | e :

i=1 i=1 270 2

(3) K p R AT P (| D),

Il )P X
ASANY (o) :CXHP(II- | )« P(u)
[pcrimePgoag =

P =

Pl | 9)=

1 { 1(;1—#0) } AS | { 1(1,.—,,()2}
=q ° exp |— H exXp |/ —+
V2mo, 2 To i=1+/2m0o 2 o

e[ L) Tl [ (22 ]
el A 3
_. exp{; [(]\Hl?)ﬁ —2( Zx + Ow }

2

0
Pl 20 p B9 =0k ok B 8 8500k B8, BT LIS SR 2 — A IE A% B R348 P (| D B A
N (o) B

Pl | 9)=
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7 A 5 2R B, 4 WO Y 28 B0M 45

1 N 1 No; e
f:*Jﬁf N — ‘}+ p p
J N o Jm Nol +o°" ' Not+o*"

2 2
“N N _ | Mo 5 0,0
T:*ZIﬁL*Z O'N:iz 5
G\] o O'O NGO+U
Hrr,
N
F= Dy
N/

(4) SROUUM-Hrflat e . maCs-14H % 2 JyP(,u | 2 dp s BRI EREARE T /Y 0 BY S5 1F

2 2
N(TO B G

I, TP (| 2)~NCunso2 ) LA B9 US4 8y £ = L
-t ,U‘ v o) s T pRioy) fﬂﬁﬁfﬂ‘ijﬂy NG%+O‘ZI ngJrg

2o o

2. RS

ity 2R B AT S RGO A H B R A THRE AR BB R R e KL p (x [ 7)), TR
RO S R0 A e 0 A T AR 3 88 ek B S MR R TR o DL S0 A 3 b, 75
ISR I AR T LA PR A T 200 LRGP (0 [9) 75 BUAEAS i1 BE 3 7 2 R K.

px |2 :J@p(x | OP@ | 9Hdo (3-15)

He, P2 )X (3-8 i,
15 MR S . BRI p (x| 2) BT A T fE 19 2 BUBUE T AR AL R %
BE p Ce [0 B IACT- 347, IASUR: 76 LI AL 2R Al T H s i BEHLAS Bt 0 IS S P (01D .
e P@oHEA, G-I H L p(x [ 9D RRTF 08 p(x [OWMIHE A
px | 9)=Eglpx | O] (3-16)
WMERFEL 0, BRELZ . m=1,2, .M, LR G-I (3-16)

‘ 1 &
CRED! ~M2p<x 16,) (3-17)

m=1

W] A R — R RAFE L 0, W2 andR P 019) B AT, AT LI 4 5 M 3R % 8 R B AT
A . (H P @12 Bt — e b RO, AT DA H] 5 7R AT 5k 4 5 ¢ < & (Markov Chain
Monte Carlo, MCMOC) B (9 77 %5 o 78 AT DU A 2 (3-8) 908 p (D) BIREOL R 0 2
B IR AR P (01 2) FEATBEALAE AR R AR SUF 1 0, o 7 100 58 B A8 %5 B2 ok R A o
Gibbs #H#£F1 Metropolis-Hastings 887 J& WA e I AT B9 8 AR B AR QA X s ik,
A 2GR LA AT LA A e AH SE R,

3. NHHES]

HTFEARRCH AR IO A {x)5x, e x )0 B VLRI T R

9=J()0P(0 AP, (3-18)
Hrh L P @1IN ) K0 G

P sy 2 LD PO

Jp(%”l 0)« P(0)do

(3-19)
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FEA ST M, 2 N>1 i
pON IO =pGxry | DOpONT0) (3-20)
B (3-20 18 AZ (3-19) 753 2 2K

PG| 9y = pxy | OP@ 2™

(3-21)
Jp (xy |OP@ ]2V ) do
I HERICAE P (012°) =P (0) R RTE B A FEATE 5T HOMER % AT, Rl FE
AHIIG I A5 B — R 5 03 B eR B S B Al T
P@.PWO|x):P@O | xy:x5) 3P0 ] x,5x5.3xy), (3-22)
FRAE B HE 1Y DLt S Ak i . Bl 2 FEAS KR A 3, 5K (3-22) WY Ji5 B0 A 2605 51 3B Wi SR 851, 1 A0 i )
T UL O 0 ESAE R 0 B — AR YRR A TC S5 Z2 ST 78 S 8O 52 E 09 ik o pR &8, 3X
— i ERARAE DA T
(6] 3-9Y % 7={x, a0y sy K EHBEDH N (o) BIREARLE T8 2 RN
N0, 95045 w0 =2, F VUM 2 (995 35K e BRI 2
PP .

clc,clear,close all;

rng( 'default')

N=300; % FEARL
mul0 = 0; sigmal = 3; s I SE 50 43 A S 4L
mu_value= —10:0.1:10; % 1 HUE S Bl

Prior = pdf( 'Normal', mu value, mu0, sigma0); S 56 56 A R 4 PR AR

plot(mu_value,Prior);

mu=2; sd=2; % FEA R B IE 75 50 A S50
training = normrnd(mu, sd, [N, 1]); o kR A
prev = Prior;
hold on
for i=1:N
tempdata = training(i); % MATEEAR %,
npdf = normalDist(tempdata, mu_value, sd); % 4RHijEEASXT W AT p(x Mu
numerator = npdf. * prev; %8 p(27 | p) = p(x I )p Y pw)P(p)
prev = numerator;
TotalP = sum(numerator) ; ERRU R /NS E’J ok
Poster = numerator/TotalP; % p(pl ot
if i==10 || i==50 || 1==100]| 1==200 || 1==300
plot(mu_value, Poster); % 21l Je 0 M 3 4l 2k
end
end
[value, pos] = max(Poster) ;
plot([mu_value(pos) mu_value(pos)], [0 valuel], 'k—."); % £l P(pul 9N [ Y
mu_value(pos) S P 9 B 53 U BT Xt I A e
hold off
function npdf = normalDist(X,Mu, Sigma) S I plx; ) B PR

Z=(X—Mu)./Sigma;
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npdf = exp( — 0.5 % 2."2)/(sqrt(2 * pi) * Sigma);

end
IBATRRY o 22 W B — 2R 50 AL R 5 B ek BN & 3-3 o, al AR L BEE RHEAR KL N A4
K0 B B ME 3R 5 PR BOZ AR B . R AE A & T U T ans =2, R R B R P 91 i e
— A RIETE =2 b I, RIS e S 2, MBOE — B, 23S AL RE ) BRI L R o
N BUEA R .
0.4

K 3-3 — &I G B ARl 1A

3.3 HdES#fhit

TRZ 1 00 B XA B 20 A IF B0A T840 9 1M, DGk SR o g 1 R ek R R 5K i HL A
FEAS 2373 A 175 D0 AL AR XE P 157 B0 09 pRBOR A . AEX AN D0 T il w5 Z AT AE S B T B
FHREAAS T A pR 8 BV BT p (O BO{H.

3.3.1 ERhBGE

1. EREE

DLk g 1) fif B 1107 Pl (Histogram) J7 B 150 85 1 bR 800 2 S 4 B3R = (9 R
90 L3 S 2 T AN 80 R 5 B I I 5644 I ) PR A0 A 50 LR 7S S o 3 6019 1 04
22 X 1] AT )R 2 3 3 (7, B0 5 P O o O PR R EE 7 T R e R 4 rh 4
OB 1O R R 3

SR F 4 SR P P R A R R R M S

(1) 8 0 i BE A 1 5 A 40 7 FE IR S BT 10 0 B e A 255 10 G 060 /N OO0 3K o 31 25 7
o™ ANE BB IR BUEE V.,

(2) G ABA/IME B REASCH £,

(3) HLAEAS/ING P 09 ME 255 3 6V 8, 96 F /N AR S L A8 HH(E (N S BEAC B0 L
/N K38 T P ABE 3 1 6

ﬁ(x):% (3-23)

2. HEXIH
MATLAB #2 4t 7 4t i1 . 2 ) £ 4l B J7 K # e %X histcounts. histogram . histcounts2 Fl
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histogram?2, FZJ# M a0F .

(1) histogram (X, M) G#EFHHRIE X B X WEFE . M 35 57 B A £
H o B T8 A A L A MR SR X o 2 B3 LA A TR AR A 0 R Bz A Y
TR MECH o XOAT DL ) i R B 22 4R AR I L ARAEHE FEAE S 8 I X L il —A BT AL

(2) histogram(X,EDGES) . #| [ # EDGES 8 & #k B & M 5. EDGES
8B BN AN R AR~/ AR G — A LA

(3) histogram('BinEdges', EDGES., 'BinCounts', COUNTS) . 4§ & & 4 4 10 &5 B
COUNTS ##: 19 i1 #* EDGES 5 8 B J7 ¥l 19 £z . EDGES # COUNTS #J D) &
histcounts P& %R B {4 ,

(4) histogram (-, NAME, VALUE) : & & 284t It R B B, FESHNE 3-1
FiR

(5) [N,EDGES ]=histcounts(X,M) : ¥ X F1 By%E 14757 il M A, 3F H 1 [ 4> 4
MECH N LUK 3 EDGES., 448 M B i 8300k H 2h i

(6) [N,EDGES]=histcounts(X.EDGES) . il 1 #§ & H IR B 45 A~ FE i i A1 48T

(7) [N,EDGES]=histcounts(++, NAME,VALUE): W ES S HT K, TES
Bangk 3-1 iR,

(8) histogram2(X,Y): £l "4t EH T E X F Y K/N—3, HAS50H histogram pREL,

(9) [N,XEDGES, YEDGES]=histcounts2(X,Y) : 48t 4 & J5 &, i 7 &+ 4 5 H

N DL K X AY J7 a3 5t H 4 2800 histcounts PR,

% 3-1 histcounts # histogram FH# T E S

E3C4N B KA L
N BEF MRS, &% 65536 1, %7 BinWidth K/N, 65536 A%, W] 95 4% 4
BinWidth i 55 1
I

41 1 [ BMIN, BMAX ], 8 € 2 54T ot Z B, B 483 X(X>=BMIN &
X<<=BMAX) % H

BinLimits

EERBMENEERRM S X B count' , BIAH, RN TEMEH; I
'probability ', F /R F , A N I E B/ BT R B countdensity ' R A N IGE B/
Normalization WIFERE ;s WU pdf ' RN MER B EAM T, N IC R/ (B CEB X HRNTEE); IR
"cumcount', F/R REVEC YT K Z HAE N EE BUedf, ok B R L Y
HIAE S Z AT N JC R B/ BT R AL

histogram pRESH 1758 2 4 B 7 BN - B bar ', B, DUREIR B2 78 B 07

DisplayStyle W "stairs', BB IR 4T 22 22 0 717 TR A0 6 B 2 1R R 1 78 P

(5] 3-101 55 S 50E pE 2540 A0 s 48 A B 07 85 325 Ak A0 R 2 1% ok B0 22 1
PR BN £
BIFWT.

clc,clear,close all;

rng( 'default')

N=200;

mu=0; sd=0.8; % $8E IS S
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x = normrnd(mu, sd, [N,1]); s M B 4R

x_values= —3:0.01:3;

px = pdf ( 'Normal', x_values, mu, sd); % T3 2R 9% 1 pR AU
plot(x_values, px, 'Color', 'k'); % 22 iM% 2R 2% 18 ok K th 2k

[histl, edgel] = histcounts(x, 10, 'Normalization', 'pdf'); % ¥ 10 X [A] k474 1, KA B&
[hist2, edge2] = histcounts(x, 30, 'Normalization', 'pdf'); % ¥ & 30 X [a] #E 474k 31, /N E] B&
hold on

histogram( 'BinEdges', edgel, 'BinCounts', histl, 'FaceColor', 'w'); % £l H IR &l

hold off

figure, plot(x_values, px, 'Color', 'k', 'LineWidth', 2);

hold on
histogram(x, 30, 'Normalization', 'pdf'); % it I AR IR
hold off

BATRT 2 A ME 23 25 B vl 50l 28 1 13-4 () TET 3-4(b) T/ 5 B BORE AR Bl 1000,
B BIEEE — 474 histogram(x, 30, 'Normalization', 'pdf', 'DisplayStyle', 'stairs') , 2
BT BIRITER AP 3-4Co) 7R 5 REAKN 2000 B, 23 (¥ By B IR BTk an el 3-4 (D 7 . [+
SRl b, B A FEAS B 3 2 A TH A ROR B M B2 & . BT DA A TR 3 0 B bR A B T A
IR

0.6
0.4
0.2

0 . ; : :

3 2 -1 0 1 2 3

(a) %l 53 2 K IRIEH(N=200) (b) ¥l 43 /1 H]HHN=200)

0.6 ' . . ' ' ' 0.6
0471 ] 04r
0.2 02+

0 : ; 0

3 2 -1 0 ] 2 3 -3

(c) N=1000 (d) N=2000
&l 3-4 I B 7 B 7 i A8 TR 25 T R A
3. FiEaH

EI7T RIS T RCR S/ A e B DI O . S /MR BRI 4/ e P9 B R o
S H B AT R R R R BOHLRS L AN 3-4 () TR s /MR ENE A B NMIE N T RE S A
FEA BE BEAAR D, S B T A AR 8 B pR RO T 22 AN 1AL 3-4 (W) BTz o BT L, /I Y R
INBEG R
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/NI F) 2 5 O S R AR B RO I BV . BT DT IR AR A /NI A s R T e R

(8 Y REAK N oo, I RLE ST ELIEAE Y 2% PF i - BERE AR KO 388 o /) i R BRRE -

AT RE/IN o [F) IS RA AUERUE /B N AT FE 70 2 BIREAS A A/ I A B RE AR BOL AL 52 SRR AR B0
RN —3 53 A R

limVy =0 limky =00 limk—N=O (3-24)

N-—>co N-—>oco N-—>co
Vi ky FZ/NMEEV FUNMENFEARS e SHEAREN £,

N IR REA B G REAS Sy A AT O AE A BRAEAS K H R L R/ G R U [ L R AR %
JEE R 1 by /N O R 2 I RE AR B B NI M NI R AR AR D R R S B
B A T A A 285 O [R) ) M 5 RIS — 3. P DL, B i BE A8 AR R R S 0 A A7 00 R R /e
(N2

AN B B R AR A RO 3G 0 2R3 2, SRR R AR MEA R 08 09 RE A SR AR . B
UL WSRAE A 100 4 454855 R 4 AN TR A5 A 4" ~ 1. 65X 10°0 A/l o B4l 2R3 — 4
AN AT — AN BEAS T L 1L 65X 10%0 ANEEAR, SO AR ME K Y L BT LA A TR 22 /0 it
SWAREAR IR, AAEARGE [ R b, B B D7 R A S — A IR EA T AR AN T AR i A
BT H,

3.3.2 Parzen &%

Parzen T ¥ PR A% %5 & £l 11 (Kernel Density Estimation, KDE) , 5% i & 3h /Mg 4% i+ &

— AR
1. BEAREE
FEAR x € R" RBERA/IMB & — 8L I FE B —4E B AB A b, /IR A A R

V=h" (3-25)
FE X n YE BT R
1
o(Luy wy u,,]T)ZJL ‘uj‘ggyj:LZ’m’n (3-26)
0. Hfb
U SO AEDLR S RO B n dE SR S 7 R N B T A S B pRBCEL A 1, A A
B 0, 3-5Ca) i,

X2
0.5 xH05hf-——-
—0.5 05 X> —-——-——ﬂl——T-‘
O x| _\_ri—— —:
x»—05h[ -~~~ :
I | i
0.5 L | L
o x1-0.5h X x,+0.5h
(a) I K I TIN IE DT T (b) xR LB K AR IE TT T

F3-5 T HERY 5 ek EUR 3 A
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W —AEEAR x, L x I OB RK N A B T RN, x, 3] x B4 — 4 B 5548
INFEET R/2 B [ x—x, [ /h B —BE/NTHET 12,0 o[ (x—x,)/h]=1,%
M ol (x—x)/h]=0, 41K 3-5(b) frx, #Git¥E ALL x 24O 088 7 5 1R N FEA
B ARG o[ (x—x,)/h]=1 BB B

k:Zgo(x xl) (3-27)

WA G2DMRAK(3-23) IR E — 5 x BB AT RIA X
5<x>=—2¢(x*x ) (3-28)

B
. 1<\ 1 (x—x,
FE SR PR PRBD N

1 [(x—x;

K(x,xl-):Vg0< . ) (3-30)

B T — D MEEREAR x, WAE x Ab IR LA TH Y ST S AR A X, e IO RS A G . HER
W BEAG T BT A — AU BT A DN R A Y SR A T T 2

. 1 <
p(x):NZK(x,x,) (3-31)
i=1

JIT LA o 3 i FH T o AR A% oR S0 Ak 11 AE 36 55 5 11 7 IR PR AR Parzen % 7 L BB % FE Al 1T, &
b U FWRR AT 98 (Bandwidth) | % 96 80F- 1 2 8.

2. ZEEERE

H1 2 (3-31) T, A0 2R3 Ao SOA% bR B0 H A T M 23 %8 B L B SRA T A M 25 8 e K
WA AR E RSO 1, R SR A bR I 2

K(x,x;) =0 H JK(x,x)dx:l (3-32)
WA R BT
1) 75t sREk
a4 (3-26) A (3-30) , 1507 B A% R %K
1 .ol X —x) \éﬁ, j=1.2,n
K(x,x;) =<h" 2 (3-33)
0,  HAfth
2) = v Rk
— Y 1 BN o B T R R
(u) = expl— —u (3-34)
¢ /om ( 2 )
P —HE BT By e A R
K ( ) { (I_I")Z} (3-35)
X o;)— exp |— -
J2mh 2h*
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RHEAR x JB LSRN 0 SRS DT 89 7 % s BRI

1 { (xx,->T(xx,-)}
K(x,x;) =—————exp |— 5 (3-36)
2m) " h 2h
3) AT R
— Y0 =S RN
T=lul, Jul<1
go(u){O’ i (3-37)
3 —4EG O T 1 = A A% R AR
Ji(lfw) cr—a, | <h
K (rox,)=<h h (3-38)
0, HoAly
n HEIEOL T ) = M R ECh
Jl(l_‘x*xi‘)’ \xj*x]l:|<hv j=1,2,.n
K (x.x,)=4h" h (3-39)
0, Hops
4) Epanechnikov i 2R 4
— 2 1) Epanechnikov % pREHN
3 u’
¢(u)Jm<15)’ w15 (3-40)
0, HoAdy
B —4E 15 BT 1Y Epanechnikov % PR K
J 3 [1(1'—17)2} ez | <5
K (x,x;)=<4./5h 5h” (3-41)
0, Hofts
WREAR x JEPESRAF AT o n 4515 5 F 1) Epanechnikov ¥ BN
J 3 {l(x—x) (x—xi)} v X —x) |<Bhaj = 12,00
K(x.x;)=<4/5h" 5h* (3-42)

0, Hofte
Epanechnikov 4% pRE0#E IE B 2 e /NF iR 25 8 L B A R B E - v S/ AES 8
G BEE SR A I E Tz .
3. WEMEE
58 b X AG T AR AR A 58 B e 4 S A BEAG T — R A R

Sl 3R RE SRR 5 — V(XX g X L (x—x
i HAOREIEIRA (o0 = g Do (S ) b vent . g ()
LR/ SEREBOR o N AN SEHEBOR 0 GRS AL RSN A3 Co) S 1

I p Go) LEBCER B PE RS BE 85 L Al i B R AR

PUE N ’%so(x_h

) Wk SR B o BB N Bl b LB 2Bk
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IRy I e A NP2 NN TR K TR A 2 Y i

h W FEASEL N BRI Z248 T 1, WBIE Fok UL B E N—>collia T, S2FR IR
AR IR, HReHEAT I h ik 45,

(6] 3-11Y &R p () BWERIT 2R 1 FIESE B KE, A Parzen B 24
it p(a),

B

(1) B 5 70 BRA . B 4% IE 25 741 R KO 5 7 9 77 PRI B

1 [ (x —x;) }
= exp |————5—
N 2mh 2h

—x;)
K , = _—
21 (2= Naﬁ:iexp{ 2h’ }

MR FNREA T, AT LARYE AR .
BRFWT.

K@,x;)

(2) THEAG I

clc,clear,close all;
rng( 'default')
N=1000; mu=0; sigma=1;

x = normrnd(mu, sigma, [N,1]); % A 1000 M EEAR

minx = min(x); maxx = max(x); dx= (maxx — minx)/N;

x_values = minx:dx:maxx — dx; % B SR RE A x

px = pdf ('Normal', x_values, mu, sigma) ; % Ty 7E Mk 2R 2% i pR 5L
plot(x_values, px, 'Color', 'k', 'LineWidth', 2); % 251l JEL IR 10 A8 2R 2% B ok ARl 2
hold on

h=0.01; s BLE BN 5L

pxel = kde(x,x_values, h,N); % Al T HE 5 2 B pR A
plot(x_values,pxel, 'r:', 'LineWidth',2);

h=2; % BEE BRI 58

pxe3 = kde(x, x_values, h, N);
plot(x_values, pxe3, 'b—— "', 'LineWidth',2);
xlabel('x'), ylabel('p(x)");
legend('p(x)','h=0.01','"h=2");

hold off

figure, plot(x_values, px, 'Color', 'k', 'LineWidth', 2);

h=0.3; % U BB A 5L
pxe2 = kde(x,x_values, h,N);

hold on

plot(x_values,pxe2, 'g—— ', 'LineWidth',2);

xlabel('x'), ylabel('p(x)");

legend('p(x)','h=10.3");

hold off

function pxe = kde(x,x_values, h, N) % I FH = 30 7 A7 A5 3 1R pR A

pxe = zeros(1,N);



54 || EXIRFN—AFFBMATLAB 75 LI

for j=1:N
for i=1:N
pxe(j) = pxe(j) + exp( — 0.5 % (x_values(3j) — x(i))"2/h"2)/sqrt(2 * pi);
end
pxe(j) = pxe(j)/N/h;
end

end

TP AT 45 R WA 3-6 Bz . &l 3-6 (a) Hp SO JUIR B9 AL 4 4 B2 pR RO 265 s 2ol
Y h=0. 01 ARG T A HE R %R s B 22, h B0/ S A T B0 i LA X T i AR AR R A
TEARTESE 3 MEZIE h =2 WS TF B LA 2 B2 pR AU £, b BT Al T 04 il 2 AR 0 77 5L it 2%
BOF W AP ERAR EeR L p (o MZE1E . Bl 3-6 (b) Bk Al B8 h = 0. 3 B Ak 1T 4 A 58 2 R
Boh 28 A RO BMER . IE WD 20 AT I T IR LA SE h XA T A RS R

0.8 . — ; 0.4 .
H ) )
06 s =001 g3t — === =0.3}4
. -——-h=2 .
- s
= 0.4 1502
02r° & S ifsa 0.1
0 0
-4 -2 0 2 4 -4 -2 0 2 4
X X
(a) h=0.01F04=2 (b) h=0.3

P 3-6 M T v S0 A B KA AR R R R R

(60 3-12Y =4 1/64/256/10000 4~ ik N — 2 5 e IE 25 20 A7 0 FE A, A 98
h=1/ /N i) Epanechnikov ¥ p& Bl 11 HE AR 1 HE 5 2 B pR 8K
BIFWT .

clc,clear,close all;

rng( 'default')

N=[1 64 256 10000]; % U B K A A9 RE AR
mu=0;sigma=1;

x_values= —4:0.01:4; % Hffy 7 SR RE A,

h=1./(N.%0.5); % VBT TE BERE AR RO 2 B W [

R= zeros(length(N),N(4));
for m=1:length(N)
R(m,1:N(m)) = normrnd(mu, sigma, 1, N(m)); % A REAS B [, B — 17 X I — FiRE A 5L

end

px = pdf ( 'Normal',x values,mu, sigma); % LS A0 HE R 4% bR R

len = length(x_values);

for m=1:length(N) % B AN [) R AR B0 ) Ak 1 ARE 338 8 B pR

pxe = zeros(1, len);
for i=1:1en
for §=1:N(m)
if abs(x values(i) —R(m,j))< = sqrt(5) * h(m)
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pxe(i) = pxe(i) + (1 - ((x_values(i) — R(m,j))/h(m))"2/5) % 3/4/sqrt(5)/h(m);
end % % Jil Epanechnikov #% R0 17 it 11
end
pxe(1) = pxe(1)/N(m);
end
subplot(1l,4,m), plot(x values, px, 'k');
hold on

% 21l LS M 2R 2 8 e A
plot(x values, pxe, 'r —— ', 'LineWidth',2),axis([ —3,3,0.001,1.07); % ZHlftiit 1Y 25 5 ek %k
str = strcat('N="',num2str(N(m)));

legend( 'p(x)', str);

hold off

end

FEFF B AT 45 RMIE 3-7 Frn . b S22 0 it i i) BE 3 8 8 R Bl 5l 4O Al I il Y
AR R o R 2K AT LA Y o R AR 0 22 A T O

1 . 1— : . I . 1 ;
—p) —p) —p) px)
08F  f-mmm-- N=1[1 08 [-===-- N=64|1 08 |------ N=256 |1 0.8f------ N=10000 |-
0.6 0.6} 0.6F . 0.6¢
i
0.4} 0.4} A 0.4} " 0.4}
= YNy . i J'
// \\ YA < N ¥
0.2} ’ v o1 02} 1 | 0.2f \ 0.2t
;r‘ \\ f/ \‘ ] /‘\
i) . h il . ® L L >,
-2 0 2 -2 0 2 -2 0

2
& 3-7  F|H Epanechnikov % bk Bl 11 HE % 25 B bR %L

4. HESXH

MATLAB $& it 7 #4742 % B Ak 1T i sR gk, 9028 a0 T

1) fitdist PRAL

1 e K RLSR Al oF oo A A/ ficdist o8 8 2 E =98 JH#% X8 PD = fitdist (X,
DISTNAME) . 2%t DISTNAME 4§ & #1l & £ 48 9 22 53 41 2570, I kernel 'BHUG IE S 5
B ati. B 3 R ASE: "kernel '$8 8 ¥ B %L, {H M 'normal ' (BRIA) | 'box ', 'triangle’.
'epanechnikov'; 'support'$§ & & 7 PR 1l %8 & {8 75 [F . {8 4 'unbounded' (2R IA) F 'positive', B
H Y width ' $EEAMF L.

2) ksdensity PR3

FH Al T — 2 5 4 %5 1 ek 5, R A X R

(1) [F,XI,UJ=ksdensity(X) . fii F & Hi 4% ok 06 X rb i B8 00 47 488 5% %5 5 A 31, iR
A1 R A A5 XT R B B 25 BEH F o X & i), 31530 100 /SB35 250 0 161 0% 450 (XD 79 %5 B Ak
HHE (F) 5 X AP FN A BER , ff ] meshgrid M4 2 45 (8] BF R AE 30 455, B XT & 900 A~ 4. F
Jyra i, AT U XA S BOR 4R E

(2) F=ksdensity(X, XD . $8 & B A5 1155 B A (9 53 1] 5 509 51 46 B XT #7411

(3) ksdensity(...): JGiR [ L 2 Hil A5 3 A0 A8 25 25 1 R 0 2k

(1) [...]=ksdensity(..., " PARAMI1',vall, 'PARAM2"',val2,...) . $§ & S5 A %
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WL PR A

FESEUE 3-2 iR,

% 3-2 ksdensity BHEE S

B2 &R TR B X

kernel F8 FE A% PR L, AT B 'normal ' (2RIN) | 'box' | 'triangle ' Fll 'epanechnikov'

support Ei%ﬁl‘&ﬁ?ﬂ%ﬂ‘fgﬁﬁ‘ﬁ;ﬁﬁ'unbounded'(%ﬁﬂ)%ﬂ'positive',ﬂi%ﬂiéﬁ[ﬂiﬂqi
AR ERE 2 X2 RN 4R R e B R TR

weights X Y ) d L $8 8 B IO R IAUE  BOABUE AR %

bandwidth B A% PR B B8 X T RS B, AT DU A BOACN AN T IE SR W A

function TAL AU PRBCE A, TT 3k  pd " CBRIA) | "edf " H 'survivor s X T B AR, AT 3% ied B,

'cumhazard’

3) mvksdensity pREL

T Z oo & A P8 A,

(1) F=mvksdensity(X,XI, 'Bandwidth',BW) ; 3T 25 84 sk 50 R4 N X n 5[5 X
B SRR RN THR XT 46 8 SRR % R THE FLBW S n 4k ) 5, 45 28 41 58 .

(2) F=mvksdensity(...,'PARAMI',vall,'PARAM?2",val2....): #§ &SI Ah T,
Z B[] ksdensity REC, W 3-2,

[ 3-13])

EH hospital BHE£E , % B 1 43 2, R FH ksdensity 2R %504 7 %) P 2

A T R Al R AT MR R 9 e R T 2 WA T A M R o e Rt £

BT,

clc,clear,close all;

load hospital

x = hospital. Weight;

gender = hospital. Sex;
x_female = x(gender == 'Female') ; % U 2 R B 0

x_male = x(gender == 'Male');

[pxe female,xv female] = ksdensity(x female, 'kernel', 'epanechnikov');

[pxe male,xv male] = ksdensity(x male, 'kernel', 'epanechnikov'); % 5 E W R B AT AL

plot(xv_female, pxe female, 'Color', 'r', 'LineWidth', 2)

hold on

plot(xv_male, pxe male, 'Color', 'b', 'LineStyle', ' —— ', 'LineWidth',2);
xlabel('x'), ylabel('p(x)");
legend( 'Female', 'Male')

hold off

BT R WA 3-8 Fim.
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p(x)

(3-43)

Vv, |3 (3-14)
Forb LV, kAR 1 BRI L 5 Y
J#/(’;) ¥ n A
V, = (3-15)

[z”ﬁ(";) Unte n WA

AL 6 F s g I R wr® s SRS WA ER IR BU 4nr® /3,

(61 3-141 B E S BUE OE 2570 A5 Bl 56 MU ke 3 408 3 A T A8 25 5 2 o O 22 o
PRI 2K .

FERFUIT

clc,clear,close all;

rng( 'default')

N=1000; mu=0; sigma=0.8;

x = normrnd(mu, sigma, [N,1]);

knl =10; kn2 =50; kn3 =100; % 7
x_values= —3:0.01:3;

5

TE ZASARE ky

X

px = pdf ( 'Normal', x_values, mu, sigma) ;

len = length(x_values);

pxel = zeros(1, len); pxe2 = zeros(1, len); pxe3 = zeros(1, len);
index=1;

for j= -3:0.01:3

distance = pdist2(j,x); S V1A 2 F A FRR AR 5 2 TR) B B
D = sort(distance); % 5B T HE 3

V1 =2%D(knl);V2 =2 xD(kn2),;V3 = 2 » D(kn3) ; % 5§ ky MEBME N AR, — 423 6], 5 8 K 20
pxel (index) = knl/N/V1;
pxe2 (index) = kn2/N/V2;
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pxe3(index) = kn3/N/V3; % $#x0(3 - 43) Al A
index = index + 1;
end
figure, plot(x_values, px, 'Color', 'k');
hold on
plot(x_values, pxel, 'r:'); % 235 — T ke NSO X LE P
hold off

figure, plot(x_values, px, 'Color', 'k');

hold on
plot(x values,pxe2,'g——"'); s IS T &y BT RO HE
hold off

figure, plot(x values, px, 'Color', 'k');

hold on

plot(x_values,pxe3, 'b—."); % 231 5 =Fh ky FH BT BRI
hold off
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(%] 3-151 MATLAB 1 [y fisheriris 035 45, X} 3 # & & 1 (setosa, versicolor Fl
virginica) F T 50 ANFEAS BN FEA T U FRAE , 43 51 o AL T8 B IR L 58, TR R
JEK, XEEA x=1[4.8 3.5 1.5 0.2]" $E4THR /NG 152 UL 3T o

1. &I B

DU ST P 36 55 2258 T iR SR I ME R R 2R SR ME R R . AU H TP AU TR AR B
A 3 HEARBOH ], AT DR 38 2% 258 56 50 B 238 A0 55 (075 Al 1 28 2% 0 E 52 %% B oRi
B, RREA BEAT B /N B R 2R DL i R SR, LR L AR R AR G R 1) 28 SR 1 AR R R I R/
HIYEE-
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2. BRIt

clc,clear,close all;
load fisheriris

training = meas(:,3:4);

X_se = training( ismember(species, 'setosa'), :);

X _ve = training( ismember(species, 'versicolor'),

X vi = training( ismember(species, 'virginica'),

xmin = min(training,[],1);

(
(
(
1);
xmax = max(training, [ ] ,1);

dx=0.1;

[x1,x%2] = ndgrid(xmin(:,1) :dx:xmax( :,
dim = size(x1');
x1=x1(:,:)";
x2=x2(:,:)";
XI=[x1(:) x2(:)];

Pxe se = mvksdensity(X se, XI, 'Bandwidth’',1);
1);
)i

Pxe ve = mvksdensity(X_ve,XI, 'Bandwidth',
Pxe vi = mvksdensity(X vi,XI, 'Bandwidth', 1
Pxe_ se = reshape(Pxe_se,dim);

Pxe ve = reshape(Pxe_ve, dim);
Pxe vi = reshape(Pxe vi,dim);
subplot(131), mesh(xmin(:,1)
subplot(132), mesh(xmin(:,1)
subplot(133), mesh(xmin(:,1)
X=[4.83.51.50.2];
X=X(3:4);

1
1
1

rdx:xmax(:,1),xm

pos = round( (X — xmin) /dx +

)
P _se=Pxe se(pos(2),pos(1l));
P ve = Pxe ve(pos(2),pos(1l));
P vi=Pxe vi(pos(2),pos(l))

1
)
)
));
maxP = max([P_se P ve P vi]);
if P_se == maxP

disp('"#E7AR Ky setosa 2k');
elseif P_ve == maxP

disp('FEAH versicolor 25')
else

disp('FEA K virginica 28');

end

Ji] 7 104 /l\ffﬁﬁﬂﬁ
TE1] 14 MO 5 5 bR BSOA 31 o PR I L 2 K R R B A DR TE A ST I iR . AR
o fAT BRI R AR 0 5 = A RS DU A JROHT O REAS

T %t A B BN e 4 AT AR 2 8O R R R B T

1), xmin(:,

rdx:xmax(:,1),xmin(:, 2

cdx:xmax(:,1), xm1n( ,2

£38%  WERFEMOET [P 50

FUERERE L AT IS RS, A Y
AR R FEARAL 50 A, BEA KR K

SEREAR T AU fR R

% P AL AE
% B [k 4

)

D) s AERIR 3 B

% B 5 Al T U ¥

2):dx:xmax(:,2)); %M@ 4k MR
% ) AE 48 %S [ (R A
% FHAZ B BE A T X 45 2 S % B iE AT A o

% O — AEME AR5 T ) i R Ay 4R
) :dx:xmax(:,2),Pxe_se);
) :dx:xmax(:,2),Pxe ve);
in(:,2) :dx:xmax(:,2),Pxe vi);

% AJURF PR ARTE 3 M % 52 bR B b A9 IR AE

s BN I IH 2
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count_se=0;
count ve=0;
count vi=0;
for i=1:150 % X BT A BEAT IR, T BRI R

X = training(i, :);

pos = round( (X — xmin) /dx + 1) ;
P se=Pxe se(pos(2),pos(1));
P _ve = Pxe ve(pos(2),pos(1l));
P vi=Pxe vi(pos(2),pos(l));
maxP = max([P_se P_ve P_vi]);

if P_se==maxP && i< =50

’

count se=count _se+1;
elseif P ve==maxP && 1>50 && 1< =100
count_ve = count_ve + 1,
elseif P_vi==maxP && 1> 100
count_vi=count vi+1;
end
end

ratio= (count se+ count ve + count vi)/150

3. XWER
BATRRIY . 22 ] A 3285 R B KD AN 181 3-10 Fo o EDREAE i 2 1 H i il

FEA N setosa 2
ratio = 0.9600
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