Bayesian modsling
00000800000

Construction of a Bayesian model

Application to the historical example

1 the likelihood

n n
fyo) =]6%01-0)=651-6)"5  where S= Y y;
i=1 i=1

2 the prior

3 the posterior
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Application to the historical example

1 the likelihood
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2 the prior
Uniform: n(0) =1
3 the posterior
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9 =
pOly) I
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Application to the historical example

1 the likelihood
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2 the prior
Uniform: n(0) =1
3 the posterior
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9 =
pOly) I

= pOly) = (:)(w 1651 -6)"S

To answer the question of interest, we can then compute:
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Construction of a Bayesian model

Application to the historical example

1 the likelihood
f6) = ﬁeyi(l —)1 9 =951-0)""5  where S= iy,—
i=1 i=1
2 the prior
Uniform: n(0) =1
3 the posterior
05(1-0)""5

9 =
pOly) I

= pOly) = (:)(w 1651 -6)"S

To answer the question of interest, we can then compute:

1 1
P60 =0.5]y) = f p@ly) = (n)(n+ l)f 051-6)""5dh ~1.15 107*
0.5 N 0.5
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Construction of a Bayesian model

The Beta distribution

(@+p—1)

mgail(l—g)ﬁil for ¢ >0 and ﬁ>0
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Construction of a Bayesian model

alpha=beta=0.1
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Construction of a Bayesian model

Conjugacy of the Beta distribution

Beta prior: n = Beta(a, B)
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Construction of a Bayesian model

Conjugacy of the Beta distribution

Beta prior: n = Beta(a, B)

Corresponding posterior:  p(ly) x %57 1(1-g)f+(1=9-1

The o« symbol means: “proportional to”
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Construction of a Bayesian model

Conjugacy of the Beta distribution
Beta prior: n = Beta(a, B)

Corresponding posterior:  p(ly) x %57 1(1-g)f+(1=9-1
= Oly ~Beta(a+S, f+(n—39))

The o« symbol means: “proportional to”
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Construction of a Bayesian model

Conjugacy of the Beta distribution

Beta prior: n = Beta(a, B)

Corresponding posterior:  p(ly) x %57 1(1-g)f+(1=9-1
= Oly ~Beta(a+S, f+(n—39))

This is called a conjugated distribution because the posterior and the
prior belong to the same parametric family

The o< symbol means: “proportional to"
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Construction of a Bayesian model

Impact of the prior choice

Interpretation of the prior  Parameters of the Beta distribution  P(0 = 0.5y)

#boys > #girls a=0.1,=3 1.08 10°%2

#boys < #girls a=3, f=0.1 1.19 107#2

#boys = #girls a=4, =4 1.15 107%2

#boys # #girls a=0.1,=0.1 1.15 10742

non-informative a=1, =1 1.15 10742
For 493,472 newborns including 241,945 girls
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Construction of a Bayesian model

Impact of the prior choice

Interpretation of the prior  Parameters of the Beta distribution  P(0 = 0.5y)

#boys > #girls a=0.1,=3 1.08 10°%2
#boys < #girls a=3, f=0.1 1.19 10742
#boys = #girls a=4, B=4 1.15 107%2
#boys # Fgirls a=0.1,=0.1 1.15 10742
non-informative a=1, f=1 1.15 107#2

For 493,472 newborns including 241,945 girls

Interpretation of the prior  Parameters of the Beta distribution  P(0 = 0.5y)

#boys > #girls a=0.1,=3 0.39
#boys < F#girls a=3, f=0.1 0.52
#boys = #girls a=4, f=4 0.46
#boys # F#girls a=0.1,=0.1 0.45
non-informative a=1, =1 0.45

For 20 newborns including 9 girls
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Construction of a Bayesian model

Impact of the prior choice for 20 observed births

prior: Beta(0.1,0.1)
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