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Python T, for XIIfHEZA 2GR ALY —FI3ES %%, TEARD for XZflibkw
13923k (octave MRIFHEFRIE p.34) . TiE, EH)FITIEL 0D,

 wd(w i, of)
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BT AMERZH, 22T, i=1,---,n, l=1,--- ,m THBDT, CEELXS 2R
BeFl nli][1]) Z HE L, 28 for V— 7 THEZIEICAAT 27259, —J5, Python TlE, ZH
DA —%7 SAMET S L Tror XL THL I EMNHEBITE S (BFIEH p.118) .

tmpl = np.square( np.tile(x, (m,1)) - np.tile(mu, (1, n)) )
tmp2 = 2x*np.tile( sigma2, (1, n) )
tmp3 = np.tile(w, (1, n) )#*np.exp(-tmpl/tmp2)/np.sqrt(np.pi*tmp2)

eta = tmp3/np.tile(np.sum(tmp3, axis=0), (m, 1) )
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tmp4 = np.sum(eta, axis=1)

W = tmp4/n

w = w.reshape(m,1)

mu = (eta.dot(x))/tmpd

mu = mu.reshape(m,1)

sigma2 = np.sum(tmpl*eta, axis=1)/tmp4

sigma2 = sigma2.reshape(m,1)
. %
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THHETES (Ixn DBEXZ ML), ZOKEFEEZ log 2 e D, nHZRELETUI L

D725 np.sum(np.log(np.sum(tmp3,axis=0))) THIMETE 5. MFMICE L 2 LK

D axis=13EMETZ %,

(: Lnew = np.sum(np.log(np.sum(tmp3,axis=0))) :)




IVE2—9EEB m=30REHVAETILNS. T—FZ nB4EMT 2ERZIERE L.

EFTIDNSX =5 DEZELICEEL, BEARNICT—5% 1000 B4R L, EXANT S A

T, Ffo, 4AD0B q(1;0), ¢(x; wy, o) ERA—TZTICHNTHELE (=1,---,3).
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# —*- coding: utf-8 -*-

import numpy as np

from scipy.stats import norm
import matplotlib.pyplot as plt

def myrand_gmm(n, £il1=0.0): # n (3/ERT 27— OAEE

x=np.zeros(n)

g=np.random.randn(n)

u=np.random.rand(n)

mu = np.array([1.0, 2.0, 3.0]1) # &AVAGHEOVHME HE2ZEZTWAVLART, IHHRS
B m=3 DYH

sigma = np.array([0.1, 0.3, 0.5]) # &AMOFHERAE HELZA TS WL AT,

flag=(0<=u) & (u<1/3) # ZOHIE, M5 1/3 DERTT— ¥ BHET 254,

x = (mu[0] + sigmal[0]*g)*flag

flag=(1/3<=u) & (u<2/3)

x += (mu[1] + sigma[1]x*g)*flag

flag=(2/3<=u) & (u<=1)

x += (mu[2] + sigma[2]*g)*flag

return x

1000 # BEA% (V¥ 7 ) .

n =
x = myrand_gmm(n) # HLECDAER, FEBIMHE ) T8 2 AN T 2BBAICEHESRZ 5.
m=3 # RBAOK ZOMELEATHERTS.

mu = np.array([1.0, 2.0, 3.0])
sigma = np.array([0.1, 0.3, 0.5])
sigma2 = sigma*sigma

w = np.ones(m)/m

xx = np.arange(0,5,0.01) #0 25 5 £, 0.01 .
yO = norm.pdf(xx, mul[0], np.sqrt(sigma2[0] ) )
y1 = norm.pdf (xx, mul[l], np.sqrt(sigma2[1] ) )
y2 = norm.pdf(xx, mu[2], np.sqrt(sigma2[2] ) )

y = wl0l*y0 + wlil*yl + w[2]* y2

plt.plot(xx,y,color="r’)
plt.hist(x, bins=’auto’, density=True)
plt.show()

% python test_gmm.py

THEITTES, BLHEMTERVE ZADHNUL, ipython 2375 EIF74%, 147117547
L, whos CHREBDILZMER L w36t & L\,



/—p118a.py

# —*x— coding: utf-8 -*-

import numpy as np

from scipy.stats import norm
import matplotlib.pyplot as plt

# def myrand_gmm(n, £i11=0.0): # n (XK T 27— % OfEEK
# BB EERL B, HiR—Y 5,

= 5000 # BEA% (v 7).

n =
x = myrand_gmm(n) # SLEDAEK. FEEIE ) 7— 5 2 EKT 2B ICE SR 5.
m=3 # RAE COMEEZTERT S,

# PIMEDORE. w, mu, sigma2 & m RKITHER T ML,

L = -np.inf

w = np.ones(m)/m # m il DIEBL A D EA DY

w= w.reshape(m,1)

mu = np.linspace( min(x), max(x), m) # “FHEOWIIHE
mu = mu.reshape(m,1) # m ZHIRIWIZHER 7 FLicd 3
sigma2 = np.ones(m)/10 # ZTEXDYIIHAE

sigma2 = sigma2.reshape(m,1)

while 1:
tmpl = np.square( np.tile(x, (m,1)) - np.tile(mu, (1, n)) )
tmp2 = 2*np.tile( sigma2, (1, n) )
tmp3 = np.tile(w, (1, n) )*np.exp(-tmpl/tmp2)/np.sqrt(np.pi*tmp2)
eta = tmp3/np.tile(np.sum(tmp3, axis=0), (m, 1) ) # ZZ X THhn DFE
tmp4 = np.sum(eta, axis=1)
w = tmp4/n
w= w.reshape(m,1)
mu = (eta.dot(x))/tmpd
mu = mu.reshape(m,1)
sigma2 = np.sum(tmpl*eta, axis=1)/tmp4
sigma2 = sigma2.reshape(m,1)
Lnew = np.sum(np.log(np.sum(tmp3,axis=0))) # B DNENE

if Lnew -L < 0.0001:
break
L = Lnew

xx = np.arange(0,5,0.01) #0 25 5 ¥ T, 0.01 [F.
yO = norm.pdf (xx, mu[0], np.sqrt(sigma2[0] ) )
y1l = norm.pdf (xx, mul[l], np.sqrt(sigma2(1] ) )
y2 = norm.pdf (xx, mul[2], np.sqrt(sigma2[2] ) )
y = wl0l*y0 + w[1l*yl + w[2]* y2

plt.plot(xx,y,color="r’)
plt.hist(x, bins=’auto’, density=True)
plt.show()
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