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2

P(y:2,1':1):€ (3.5
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P 3 B AR TR nY A A i AR TR (Generative Model) , W 2 FHUH ARG x=1. 2B y=1 K

Wiy =2 RER R S  ERBERR I =2,

EIE 3 I(HNMHEEE) N i 22 (Bayes’ theorem) TVAM A E AKX F Tk, 12
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py | zp0) = Nw'z, .6 (3.8)

EIE 320 AKBNRMEIT) SRy AMEZFE I [ IR A B A0 4,
BV AP R XX, Xy X, MR BHEERAERA L T ZAKG S E.
LW XXy X)) =F (XX, X ) (3.9
AR FH G E LR ALELRK I PTG TREAL T, F R — AMMEF KA R T4 &
MO, THERK . EREMABHALELSF T R KM,
DR g S (R ARLSR o0 T T A RS 43 A 1 TR A SRk 114 /0N 9 B30 T 2 4 UBSUTEL T %4 5 i LA
FEATTHG BL SR pR BB B8, % Tt 728 Ry T R BCR A
Inp(y | 24s0) = >, InN(w' x,.6%) (3.10)
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HAPrEZE o ML T o AZSIA . A AT LU KBRS 19 77 58 2] 1377
WR2EMRIB . BRALIR A T2 B 5 G2 T IR B 2 1 i S 80l T I i, AT 2> 22 il
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WRABHFAH A>T LB ARCEEREEA —AFH ERFHT RRE R A
MKBAE A HNERBER - RAERE EBAAERTORA,

W 3.2 J R SRS E Sfe 3 43 A SRy Y08 R 2 0 8 R 4 A
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p(w):i67 v (3.15)
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Horp s St 1 o0 A B9 RUBE S0, TRIRE A A BBROG 5, SR RRVAE Sy 1 SR A
m T A NP

argmfx( Zln(ame v >+ ;ln(%e v ) ) (3.16)
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Forb d FR 28 K0 FATTAT DUSE 25 1 38 A0 BRAG i 15 51 «

m 1 d
argmax(— 2 {27(3)1- —w'2,)2+ In(6 /2 )} — Z [i\wj \+ln(277)} ) (3.17)
® ; o oLy
I KA T B R 398 2 Foe /N A HE B AL [ I 25 i JH b 8 0 st 2 75 31
m 1 . d 1
argmin(E Zfz(yl-fwlxi)z—kz?\wj‘) (3.18)
@ i=1 40 j

Hro fly ZEEASHMA. RATEATRRFERAMATES T L, ENARIERL,
[F) 3 1K 5 500 MR 23 A 4 359 € A 2 10 70 07 e A L HL O 2 oy < T L Ak 8 R b
BRRE L, k.
m d
argminz Zfz(y[*wa,-)erE 2%(wj)2 (3.19)
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14 DX, AR BB N AT S B T 2. B DL, R ATTAT LA el i 4 1 2 80m) e
B 7 10 B8 2l HUs 208 T e B i (8 . JF HL, Je 96 70 A 59 RUBE 2 B0 (FRAT TR 249/ i £
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FAT 75 1S B0 = 37 5 50 40 A FBLAR R B
p(w) =N(w | g0, (3.21)
p(ylw)=Nw'z, (3.22)
M AR e 22— BB 2 A s e T . SR RATR B R oA E B K Kb
{7 Al I R0 s BsF 5 KA I 06 0 A 1 B 245 31 L, 1F WAk )R 1) 4%

m d o
argni)inE %(y,-*wai)2+Z ?“<wj>2 (3.23)
i= J

AR X #E B9 I Ay /8 I - 170 [7] 19 (Bayesian Ridge Regression),

SR T SR 43 4 ) P S A0 B A3 A IS OB BRI e FRATT S R I L Oy
ERVI L C g (LB R L B B O NP O P P < 10 | D St WY 0 o (TR I DA RO Qi
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S PRR SRS B S B 0 A PRI R I SR T — el R R S BB, 5
— YR TR 8 A R N RS A (] 1 3 OA A A AE T B B RT AR A R SR R S 5 A A 1Y
SR AEREAS AN BEAR G b S e S A G I 2885 ¢ A= 110 o TR AT 48 33K o 175 100 ] 4 504l 110 A8 — 3K
PR BUF Bl B SRR R RE .
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P(y,ew | tnsoN) ZJP(ymW | )P (w | gy soy)dw (3.24)
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£ A scikit-learn

7£ sklearn "R {138 i BayesianRidge 28 AT LIAR J7 5 Hiy S 80 DU - Hip 0 0] 051, FRATT A3 4K
H sklearn [ diabetes $U#54E . #E B BMI 48 £01E MR- 1E, o8 T S 1T fig MK A B0 A8 45 52 4%, 3R
AT ] 22 20 [ 051 A o b T R SR 10 5 AU SR 35 38 ) £ e [ 01 D o 35 0 [m] 0 74 e
2 MR AR AR AR 25 ] 1 i 208 2K 6] I R 77 3 200 30 ik DL it $0r R 5 36 2 1 [0 09 179 7 BB 2% S+
FEATRE 3 WA 73 A 10 7 9238 SUHRAIE L 42 10 Y88 SR 107 15 22 19 - S (B 0 PR RE 4
i o R WL W A B 1k 1) 32 AL g

import numpy as np

import matplotlib. pyplot as plt

import seaborn as sns

from sklearn. preprocessing import PolynomialFeatures as PF
from sklearn. linear model import BayesianRidge as BR

from sklearn. linear_model import LinearRegression as LR
from sklearn import datasets

from sklearn. model selection import cross_val score

data = datasets. load_diabetes()
X =data[ 'data'][:,2][:, np. newaxis]
y = data[ 'target']

poly = PF(degree = 10)
X poly = poly. fit transform(X)

Regressors = dict(ols = LR( ), bayesian = BR())

sns. set(style = 'white')
plt. subplot(1,2,1)
plt. scatter(X,y,s=8,color = 'k', label = 'data')
for name, reg in Regressors. items():
reg. fit(X_poly,y)
y_pred = reg. predict(X poly)
plt.plot(X,y pred,'.' markersize =5, label = name)
plt. legend()
plt. subplot(1,2,2)
cross_scores = [ ]
cross_names = [ ]
for name, reg in Regressors. items():
score = cross_val score(reg,X poly,y,cv =10, scoring = 'neg _mean_ squared_error')
cross_scores. append( — score. mean( ) )
cross_names. append(name)

sns. barplot(cross_names, cross_scores)
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plt. show()
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EeEMEAALTREAMOA . ERNERTARNMTHER
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import numpy as np

import matplotlib. pyplot as plt

import seaborn as sns

from sklearn. linear model import BayesianRidge as BR

from sklearn. preprocessing import PolynomialFeatures as PF
np. random. seed(2019)
X = np. linspace(0,2,100)

y = X+ np. randon. randn(100)

br = BR()
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br. fit(X[ :, np. newaxis], y)

X = np.linspace( — 50, 50, 1000)
y mean, y_std = br.predict(X [:,np.newaxis], return_std= True)

plt. figure()

plt. scatter(X,y,s=3,c='k'")

plt.plot(X , y mean, 'r', lw=2, zorder =9)

plt. fill between(X , y mean—1.96 ¥y std, y mean + 1.96 * y std, \
color = 'blue',alpha=0.3,label = '95% CI')

plt. fill between(X , y mean— 1 *y std, y mean + 1%y std,\
color = 'blue',alpha=0.5,label = '68 % CI')

plt. legend()

plt. show()
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