2

Unbiased


Is  a good estimate of ?

Gauss-Markov theorem
1) 
Unbiased – 




This means , , …, 

What does this mean? Why is this good?

Relate this to what you learned in a first statistics course:



Suppose X1, …, Xn represent the random variables for a random sample where each variable has a mean of  and variance of 2/n. Then  and 

2) Minimum variance among all unbiased estimators

Why is this good?

Partial proof of #1 above. 

In a mathematical statistics course, one would learn the following properties for random variables W1 and W2 and for constants b and c. Please see Section 4 of my STAT 880 notes for more information.  

· E(W1 + c) = E(W1) + c  
· E(cW1) = cE(W1)
· E(bW1 + c) = bE(W1) + c
· E(W1 + W2) = E(W1) + E(W2)

Remember that 




Let’s work with a random variable version of the first part:




Then












Therefore, 





where  is meant to denote a random variable. 

Working with matrices makes this easier!
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