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Abstract

This paper designs a teaching scheme for Bayes formula, by using statistical software programming
to assist classroom teaching for two classic examples. This interactive example experiment is easy
to help students deeply understand the prior probability, posterior probability, and the signific-
ance of the formula in Bayes formula, thus overcoming the shortcomings of theoretical teaching in
the past.
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41 Python AL U1 T s

defbayesFunc(plsBox1, pBox1, pBox2):

return (plsBox1 * pBox1)/((plsBox1 * pBox1) + (1 - plsBox1) * pBox2)

defredGreenBallProblem():

plsBox1 =0.5

# consider 8 red ball

fori in range(1, 9):

plsBox1 = bayesFunc(plsBox1, 0.7, 0.3)

print " After red %d > in B box: %f" % (i, plsBox1)

# consider 4 green ball

fori in range(1, 5):

plsBox1 = bayesFunc(plsBox1, 0.3, 0.7)

print " After green %d > in H! box: %f" % (i, plsBox1)

redGreenBallProblem()
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IBATEE RN
Afterred 1 >in
Afterred 2 > in
After red 3> in
Afterred 4 > in
Afterred 5> in
Afterred 6 > in box: 0.993842

Afterred 7 >in box: 0.997351

Afterred 8 >in H box: 0.998863

After green 1 >in 1 box: 0.997351

After green 2 > in H box: 0.993842

After green 3>in H box: 0.985748

After green 4 > in H box: 0.967365

FERXAMACHE H, AR &R, RACREEIZIER. ZHCH 5 — D ZLBRI e,
P(AIR)=P(R|A)*P(A)/P(R) - 75T, fEH & T FIIHARRIME P(R|A)=70/100=0.7 , IEFH
TR P(A)=0.5, BURZERAIBER (PTG TH1), R4E MR A A T W& 7 B ZEBR AR
FNEM GBI ERIOEE P(R)=0.7%0.5+0.3%0.5=0.5, FTLALP(AR)=0.7%05/05=0.7

IR, B ANLIRE IS BT AT A G ORI B IE . IR & TRk B A
FIE 0.7, LETFHIEIIOMARE ARMZ 0.3, M - ANLERHIMAEE, P(A)=07,
P(R)=0.7%0.7+0.3%0.3=058, P(AR)=0.7%0.7/0.58=0.845, TRH A2 fE, HETHIM*R
PR T 0.845,
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N CPEWESSS AR, CRIKIE#ER P(AC)=095, P(A|C)=0.05, P(A/C)=0.05,
P(A|C)=095. 7 HARNEF TR ZFBHTEATH A, H P(C)=0005, K P(C|A)=2

RAER B, ZEWINERA T AR IR P(A|C) s BRI S M R R,
0.95 LW HTREIENATE, BEHEWRL—ESHIAESR, A b FAMERINEA G2
P(A|C)=0.05; KLU, fEEEAMATRERNNEITE, B P(AIC) N 0.05, FB2Xf L H 1 HfE 3
P(/K|C)?~J 0.95. # 0 NREBEAT I, RBCEHIX BIX MBI A & 0.005, RIP(C)=0.005, HIEREEHL
A TN, HARE SRR, AR NI R AR AR 2
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—PERTF IR, T EH RO R, AN R DU A R

VR b, BRI S 175 7] A1 T 4 T b N 35 T S5 1) T R ) DK/, AR DLt 37 22 2045 Python
FEFp, BEATHEWT. AR QR

box: 0.700000
box: 0.844828
box: 0.927027
box: 0.967365
box: 0.985748

H # #H # # #H H
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defbayes(prioProb, liklihood, i)

temp=prioProb*liklihood

total=temp.sum()

return temp[i-1]/total

importnumpy as np

fromsympy import Rational as R

prioProb=np.array([R(1,200),R(199,200)])

likelihood=np.array([R(19,20), R(1, 20)])

p=bayes(prioProb,likelihood, 1)

print('P(C|A)=%s'%p)

BATESRUWT

P(C|A)=19/218=0.087
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XEFAIR S BRI, @ BN AE P, XGRS AT R AR . 2ok, AN
BB p SERX AN R T AR 1 DU 2 SRR A T 20 -

AL, BATEETHEALI AR 7 DU A R SR B, SR e S A B sl 3 S L 2 A B s
K # b SRS RRBR . XM HR R 5 KR s, BIRSFIAUE BABAR S
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