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1. Fisher Information
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2. Asymptotic variance of MLE (a)

Apply the asymptotic efficiency theorem of MLE
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The asymptotic variance of θ̂MLE is I(θ)−1 = θ2.
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where we used E[X] = θ since X ∼ Γ(1, θ). The asymptotic variance of θ̂MLE is I(θ)−1 = θ2.
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3. Optimal test
From Neyman-Pearson theorem, the optimal critical region is given by
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4. Asypmtotic distriubtion
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