STA260H5S Saturday, Mar. 15th, 2025 Duration - 90 minutes

1. Let Xy,.... X,, be a random sample from a Beta distribution with the probability

rl o

density function:

, 02’1 for0 <z <1, and 6 > 0,
flz;0) = { |

() otherwise.

(a) (3 pts) Prove that the maximum likelihood estimator (MLE) of 0 is § = — T og (X

(b) (3 pts) Prove that the Fisher information for a single observation is I(f) = 7.

(c¢) (3 pts) Use parts (a) and (b) to find the an approximate 100(1 —«)% confidence
interval for 6.
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Hint: The Fisher information is defined by I(f) = E [dmgﬂx‘m} = —F {d h"'gf{l‘ﬁ}].
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Solution:

(a) The likelihood function is given
T, 71 T .



