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Exersice 7.6
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𝑝 𝜃, 𝜆1, 𝜆2, 𝛼 ∝ 𝑝(𝛼)𝑝 𝜃 ⋅ 𝑝 𝜆1|𝛼 ⋅ 𝑝 𝜆2|𝛼 × 𝐿(𝜃, 𝜆1, 𝜆2)

=
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𝑝 𝜃, 𝜆1, 𝜆2, 𝛼 ∝ 𝑝(𝛼)𝑝 𝜃 ⋅ 𝑝 𝜆1|𝛼 ⋅ 𝑝 𝜆2|𝛼 × 𝐿(𝜃, 𝜆1, 𝜆2)
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Not a known distribution

But the partial sum of 𝑥𝑗
is a factor we will need

𝑝 𝜃, 𝜆1, 𝜆2, 𝛼 ∝ 𝑝(𝛼)𝑝 𝜃 ⋅ 𝑝 𝜆1|𝛼 ⋅ 𝑝 𝜆2|𝛼 × 𝐿(𝜃, 𝜆1, 𝜆2)



7.6 b
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Diagnostics
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CumsumTrace plot

Have removed the 1000 first



Results
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Exercise 41 (Combinations of Markov chains)
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Exercise 41 

11



Exersice 38
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Conditional distributions Ex 38
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Gibbs sampler
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Results a=0
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Instant convergence!



Results a=0.99
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Discard 500 first
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a=0.99a=0.00



100  Samples in a row
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Fore update of individual coordinates



1000  Samples in a row
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Compare ex 35, M-H vs Gibbs
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In general Compare also runtime per iteration

Complex code



Ex 37 a

• 𝜺𝑡 ∼ Unif( −𝑎, 𝑎 × −𝑏, 𝑏 )

• 𝐼𝑡 = ቐ
1 if 𝑈𝑡 ≤

ℎ 𝑋𝑡+𝜀𝑡

ℎ 𝑋𝑡

0 otherwise

• 𝑿𝑡+1 = 𝑿𝑡 + 𝐼𝑡 ⋅ 𝜺𝑡
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Ex 36

• 𝜀𝑡 ∼ Unif( −𝑎, 𝑎 )

• 𝐼𝑡 = ቐ
1 if 𝑈𝑡 ≤

ℎ 𝑋𝑡+𝜀𝑡

ℎ 𝑋𝑡

0 otherwise

• 𝑋𝑡+1 = 𝑋𝑡 + 𝐼𝑡 ⋅ 𝜀𝑡



Ex 37 b

𝐼1,𝑡 = 1 if 𝑈1,𝑡 ≤
ℎ 𝑿𝑡 +

𝜀1,𝑡
0

ℎ 𝑿𝑡

0 otherwise

𝑋𝑡+0.5 = 𝑋𝑡 + 𝐼1,𝑡 ⋅
𝜀1,𝑡
0

𝐼1,𝑡 = 1 if 𝑈2,𝑡 ≤
ℎ 𝑿𝑡+0.5 +

0
𝜀2,𝑡

ℎ 𝑿𝑡+0.5

0 otherwise

𝑋𝑡+1 = 𝑋𝑡+0.5 + 𝐼2,𝑡 ⋅
0
𝜀2,𝑡
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𝜀1,𝑡 ∼ Unif −𝑎, 𝑎

𝜀2,𝑡 ∼ Unif( −𝑏, 𝑏 )

𝑈1,𝑡 ∼ Unif 0,1

𝑈2,𝑡 ∼ Unif( 0,1 )


