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Expectation
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Setting equal to 0 and solving

Variance
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Take the partial derivative with respect to 𝜃ఙమ . It’ll be easier if you apply 
some log and exponent rules first.
log 𝑥௬ = 𝑦 ⋅ log(𝑥).
log 𝑎𝑏 = log 𝑎 + log (𝑏).
ଵ
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= 𝑎ିଵ/ଶ
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Are our MLEs biased?
Our estimate for the coin-flips (if we generalized a bit) would be 
୬୳୫ ୦ୣୟୢୱ

୲୭୲ୟ୪ ୤୪୧୮ୱ

Is this biased or unbiased?

Confidence for MLEs

We said our MLE for “probability of heads on a flip” is 𝑝 ෝ =
୬୳୫ ୦ୣୟୢୱ

୬୳୫ ୤୪୧୮ୱ

And 𝔼 𝑝̂ = 𝑝. (where 𝑝 is the true probability of heads).
But how close is it to the true value? What if on-average it’s correct, but 
it’s often very far away.
If only we had a tool…one that would describe the probability of being 
far from your expectation…
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