Exercise 3: Statistical inference (II)

Benjamin Smith

July 8, 2026

Part 1: Wald, Score, and likelihood ratio test statistics

Write out the likelihood function, and derive the test statistics of the Wald, Score, and likelihood ratio test.

LX; "R x| 0)

f(z | 0) = 0exp(—z0)[{z > 0}

2. X; "K' f(a]0)
fx]0) =082~V {z > ¢} (Pareto distribution)

where c is a known constant and 6 is unknown.

Part 2: Test equivalence

Let 6 be a scalar parameter and suppose we test
Hy:0=0y versus Hj:0# 0.

Let W be the Wald test statistic and let A be the likelihood ratio test statistic. Show that these tests are
equivalent in the sense that
w? p 1
5y —

as n — oo. Hint: Use a Taylor expansion of the log-likelihood £(#) to show that

= (va(5-a))" (Lo
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