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When I have clarified and exhausted a subject, then | turn away from it, in order to go into darkness again;
the never satisfied man is so strange if he has completed a structure, then it is not in order to dwell in it
peacefully, but in order to begin another.
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21 smaaem

SERE&1EEY (Gaussian Mixture Model, GMM) E—FfE AN TR BN RFIEER, EHROBER
— A B ERBEITHASIES . S EERAR—MERER REMEEIESEHER
ERNESBEAMNSHPHRET4.

EMEX L, SERAHEEE KIYERXNHT . SHEGREN K IYEREKMBEXMERTE
KBOLLEE ., KISEFBERG, SNEERKRETFTIMSSE, ek SEET BEOHNTT
Z, RAUIEBIUARE.

teoh, SENESREAMAR EEZE IO HBONMHE P EMSHTA P ITHKRER.
IXiiE, SHEEREEZEETISHAHEES TEHAMN TN TeHomRNMEBXIUEA.

REN—TE D MR E R k() BRER

fy (x)= G\[__expi 1(X #j J @

He, pAHEMEE, o AtEE, NT—efinth, QF uiloBHBHED B,
TR ASE SHESRENEXSENAE T —TefiomRBRFERI .

IAHNRERENAHIELSKENEERERMHE. 2 IURZAMHE, TINLRILBE
— BN R EAT R BIRNLGRDF, ERAS=ASHO MY HR BRI .

A HFREEESS, #ASIERERE, NI TMERASIEN.T. SINRAERE S
B — R EEETIUN A EIEE S

BE, MBINEAEE GMM &—5#9%H A— 19 E (component), W F—aiinf, SIHES
NHEERSMEREE N EZTEANSH, WwHl o,

BRI XAERMHFIEBAINAT, REEWEREE, C, Co..., Ck A—HIHEENE, WHAZS
B QMR TR

f (X) = Z fy x (Ck*x) (2

Joint

RIENH T EE, KEMX., AR, ERBEGFEHITXR:

frx (oo X) = Ty (XIC) py (Ci) (3)
Joint Likelihood Prior

AR PDF X AE# &R, KAEWAFTERFERNLEmFE, LRAEUEEAFHBAERR B RS Y &,
WAV FE R ¥ BRAFTE, EABA, FIAEEAEL.

% B PDF Ut T #: https://github.com/Visualize-ML

KA EEMIRENINIY L A f B sk—— 4 # DrGinger: https://space.bilibili.com/513194466

KMARMIPIEH, AHLEISH: jiang.visualize. ml@gmail.com




Page 4 | Chapter 21 SETESIER! | Book 7 ¥BFEI) | SEHH: MMEEGKRIIVEFES

T I E
Petal length
B 1. =B — T iR A SRR 7
¥ (3) KA (2) BE:
f (X) =2 f (XIC) Py (Ci) 4)
k=1 S—
Likelihood Prior
ST BENEAHA GMM, 1, (X|C, ) HIUSAESE (likelihood) BB ER AR, b, (C,) 5K

Z (prior), RIEFAKAH CEBEANLLL.

SHFLBEESS, BAKERSRE, Fit, SHEAHEE GMM kAERES, MREEE
for (X[C0) FEBAEEK p, (C,) FEHEES, HIHEERELELE.

T FALESS, HAGSHIEDH, B CHBE, tin SHAZUMHIEE EERTEE
ILABETE T, (x[C,) FISERAEE p, (C,).

NFE—RERARIE, BK=3 m2XEMnkEs® p (C) THUA=ZA—

=l TIPS
&
fy (x)=py (C,) x\Y(X|C )+pv( 2) x\Y(X|C )+pY( 3) x\v( |C)
Prior Likelihood Prior Likelihood Prior Likelihood

=ayN (X, 1, 0,)+ N (X, 11,0, )+ N (X, 115, 04) (5)

2 2 2
ST S e
exp[ 2[ 271 J J exp[ 2( 0, ] J exp{ 2( O3 J J
=a +a +a
T o on T o lon T o
C C, Cy

@2 PR, . w0l us HEAEE(E, #Hid=

NESDHBUOME, o1 2 o AtREZ, ZIEB=A
EADHNBRERE, MERBEE o,

HBHEANESDHEX ), (X) BT,

ax Fl az?

AR PDF X A £ 5, RAEWAFTERFZERNLEmFET, LRAEUFEAFEBERAR LIRS A &,
A AFE SRR F IR A A, ERA, FIREERAEAL.

% B PDF Ut T #: https://github.com/Visualize-ML

KA EEMIRENINIY L A f B sk—— 4 # DrGinger: https://space.bilibili.com/513194466

KMARMIPIEH, AHLEISH: jiang.visualize. ml@gmail.com




Page 5 | Chapter 21 SR S1ER! | Book 7 {HAEFY | BELH: MINBREREIVIHEFES
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9. KIERK, HiTEHEMA full’

% 2. sklearn.mixture.GaussianMixture() &h77EZEIBHRER

RS BIRR AL TT 5B

"spherical’ (n_components, )

—HEE, EMTTEEMAN A, BENMEASH
X} i T E AR

n_components {K&REHE

"tied’ (n_features, n_features)
THE, TENITEER
REBHZ—MITTZ5ER

n_features KFREBLIAEE

"diag’ (n_components, n_features)

TR, RINTTEIERE X A

"full' (n_components, n_features, n_features)

=B TR RS

A9 BK7_Ch21_Olipynb SEMAT KB, FAE (RERHE) FHITXERAMH A0
/A, BARBITEBFES.
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Eh_

& 10 7= 4 A Streamlit #E 2 A& 7= GMM fFIJTITE’]wH%%EFElx%E’] App. i (REEARME) MIEE
NIZXXA App REVE T, 1BAK BfTEIEF

GMM Clustering

covariance_type
O tied
spherical
diag
full

sepal width (cm)
sepal width (cm)

sepal length (cm) sepallength (cm)

10. FB/x GMM MR T EFEME R B App, Streamlit &8 | c83S'cre,xamlit_Bk7_Ch21_az.py

21.3 saus

XA SHEERE GMM N ENE KEAFRAE. EBAE KE, XT CMMEREHR
EXER, ADNMEXAAICH BICEFSINEAERNEHE.

FtEEEEN
AMETSCHRE TSN EiE AIC #1 BIC, AIC AitSE SN (Akaike information criterion,
AIC), EXIT:
AIC = 2K —2In(L) (17)
Penalty

Hr, KEDEHE, IREHE, LE2URRE

Scikit-learn TEE# AICIHEERBEEAR. AIC ZMEUBIENERY, B2, REMEFEHIIT
BElE. (17) 1 2K T4 #ESHIR (penalty),

I HR{E BER

MHHS SN (Bayesian Information Criterion, BIC) th#fEEL % (S 2N (Schwarz information
criterion, SIC), EX#IT:

BIC=KIn(n)-2In(L) (18)

Penalty
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Hrh n AAEEELE. BIC YESIILE AIC X,

UPRA=ZHREBIEAR AR, XRASHRERERERE KBRARE (K=1,2 ..., 6),
WA ZEREEDBIRBRI XN BN E—rtied (FF). spherical (BK@). diag (X))
full (5E%). XTX24MAE, FABHXFZEE AICH BIC LR,

12 frs i AIC BB T ZTCRTI D EBRRHETIE. B 13 sk BIC BT ZIRM D BT L
H77E. A, 24FREAST, spherical (BkmE) 1 K = 3ZHAGXE 1 AR AHIREE X
BREGT o

B 11. = SRR R A SR

5500 Covt;_/pe
=== Spherical
= Tied

8) 2000 ~ e Full
<

4500 -

K, number of clusters

& 12. AIC BEih 7T ZRRTI D BEERL
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6000 —
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5000 | e Full
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K, number of clusters

[ 13. BIC Bt 7T ZERIRFN BT

O—

| 243 BK7_Ch21_02.ipynb 44 AT E1.

214 messmmmns

KPR HEKEZHRE, FEBRBYTRAE. B3 (hard clustering) f5891RE KX R E
K, RERDFEERE, BRIERZE (soft clustering) MR EZE M, HERMHR/LREEXNE AT
A, BAFIRSERANERE, XF, KBEORRLFAAFRBENR, MEMRT KR
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Soft clustering
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SHRERUZ TR RRE, BTXESERIEHTEENRE. I EEEEHE 2T
SHAHHNEMAEHR, BIETafinmRERE—1I% mENMEEHRBAEEN.

GMM Bid s K LR REREITSE, HTPSHERE NI THNHE. AZENRE AIE
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GMM H& it B EFARAREE L EMER, T—ZELINREM, AEMT—ZHHA—
BHSAE,

AR PDF X A £ 5, RAEWAFTERFZERNLEmFET, LRAEUFEAFEBERAR LIRS A &,
WAV FE R ¥ BRAFTE, EABA, FIAEEAEL.

% B PDF Ut T #: https://github.com/Visualize-ML

KA EEMIRENINIY L A f B sk—— 4 # DrGinger: https://space.bilibili.com/513194466

KMARMIPIEH, AHLEISH: jiang.visualize. ml@gmail.com



