
Exercise: ML estimator σ̂2
mle is biased

Show that σ̂2
MLE = 1

N

∑N
n=1(xn − µ̂)2 is a biased estimator of σ2, i.e., show

EX1,...,Xn∼N (µ,σ)[σ̂
2(X1, . . . ,Xn)] 6= σ2

Hint: note that X1, . . . , XN are independent, and use the fact that the expectation of a product of independent
random variables is the product of the expectations.
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