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𝐸 𝑍 = 𝐸 𝐸 𝑍 𝑋 = 𝐸 𝑎𝑋 = 𝑎𝐸 𝑋 = 0

Cov 𝑍, 𝑋 = 𝐸 𝑍𝑋 = 𝐸 𝐸 𝑍𝑋 𝑋

= 𝐸 𝑋𝐸(𝑍|𝑋) = 𝐸 𝑋𝑎𝑋 = 𝑎𝐸 𝑋2 = 𝑎 ⋅ 1

Var 𝑍 = Var 𝐸 𝑍|𝑋 + 𝐸(Var(𝑍|𝑋))
= Var 𝑎𝑋 + 𝐸 𝜎2

= 𝑎2 + 𝜎2

𝑍
𝑋

∼ 𝑁
0
0
, 𝑎

2 + 𝜎2 𝑎
𝑎 1

𝐸 𝑋 𝑍 = 𝜇𝑋 + Σ𝑋𝑍Σ𝑍
−1 𝑧 − 𝜇𝑍 = 0 +

𝑎

𝑎2 + 𝜎2
𝑧 − 0 =

𝑎𝑧

𝑎2 + 𝜎2

Var 𝑋 𝑍 = Σ𝑋 − Σ𝑋𝑍Σ𝑍
−1Σ𝑍𝑋 = 1 −

𝑎 ⋅ 𝑎

𝑎2 + 𝜎2
=

𝜎2

𝑎2 + 𝜎2
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Learning: 

you can investigate complex

models by simulation
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Example #30
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Ex 30

• Run the test example.

• The use of correlated samples gives a 10 

times improvement of the standard deviation

• This corresponds to  the commonly known 

difference between a paired test and a two 

sample test. 
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