
Last lecture

Correlation and covariance (Ch 4.8)
• Examples

Minimum mean square error estimation (Ch 4.9)
• Constant estimators
• Unconstrained estimators 
• Linear estimators



Agenda

Minimum mean square error estimation (Ch 4.9)
• Recap

• Constant estimators
• Unconstrained estimators 
• Linear estimators

• Examples

Joint Gaussian Distribution (Ch 4.11)
• Motivation
• Facts
• Examples



Estimators Recap

• Constant estimator 
• 𝑐∗ = 𝐸[𝑌],    MSE = 𝑉𝑎𝑟(𝑌)

• Unconstraint estimator
• 𝑔∗ 𝑋 = 𝐸 𝑌 𝑋    MSE=𝐸 𝑌2 − 𝐸[ 𝐸[𝑌|𝑋] 2]
• Best estimator, but requires 𝑓𝑌|𝑋

• Linear estimator
• ෠𝐸 𝑌 𝑋 = 𝜇𝑌 +

𝐶𝑜𝑣 𝑋,𝑌
𝑉𝑎𝑟 𝑋

𝑋 − 𝜇𝑋 = 𝜇𝑌 + 𝜌𝑋,𝑌𝜎𝑌(
𝑋−𝜇𝑋
𝜎𝑋

)

• MSE= 𝜎𝑌2 −
𝐶𝑜𝑣 𝑋,𝑌 2

𝑉𝑎𝑟 𝑋
= 𝜎𝑌2(1 − 𝜌𝑋,𝑌2 )
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Example

Let 𝑋 = 𝑌 + 𝑁, 𝑌~𝐸𝑥𝑝(𝜆) and 𝑁~𝑁(0, 𝜎𝑁2). Assume 𝑌 and 𝑁 are 
independent

• Find ෠𝐸[𝑌|𝑋]

• Find the unconstrained estimator of 𝑌
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Example

Suppose 𝑋 and 𝑌 are uniformly distributed in the triangle.
• Find 𝑔∗ 𝑢 = 𝐸 𝑌 𝑋 = 𝑢  and the corresponding minimum MSE

• Find ෠𝐸[𝑌|𝑋 = 𝑢], and compute MSE
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Final Review

#2602691

Next Wednesday class

↳ Input top 5 v

↳ Final composition,

60% 50% pre midtermz,

50% post midterm2 (comprehensive)


