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Sharp vs. Flat Likelihood: Curvature Reflects Fisher Information

Normalized log-likelihood
1
%
S

—— High curvature (sharp peak)
—— Low curvature (flat peak)
== True parameter p = 0.0

]
-4 -2 0 2 4
Parameter g

=50

9: Sharp vs flat likelihood: high vs low Fisher information(1D)
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10: Sharp vs flat likelihood: high vs low Fisher information (2D)
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11: Score distribution: high vs low curvature
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Properties of

(MLE)

 Efficiency: MLE achieves Cramér-Rao lower bound

15 Consistency: §,-6 as n-= 1 Asymptotic Normality: 6 ~ N(8, 1(6)~%)
Targer 7 smaller SE Variance = Tin o) —= small n (skewed) — MLEfvar =11=0.25)
(SE = 1 1(6)) Shape becomes Gaussian|  —— Large n - Normal ~~ Other unbiased estimator (var > 1)
10 12 True B
08
10/ [[arger 1) = smarer variance)
05 MLE variance = 1/(6)
P 1 08
2 oo 1 3
= T hd g
& Soa
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--- Tue =00
§ ME=SE
-15 00
To 160 610 - a

o
sample size n

[&] 12: Illustration of consistency, asymptotic normality and efficiency of
MLE
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