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1. 
 (X, Y )������ 0 < x < y < 1��������

(a) �Var(Y | X = 1/3) (10%)

(b) �X/Y �p.d.f. (10%)

2. 
X,Y ���� �!"#

(a) EE(X | Y ) = E(X) (5%)

(b) Var(X) = VarE(X | Y ) + EVar(X | Y ) (15%)

3. (a) 
X1, X2, . . . , Xn
i.i.d.∼ Γ(α, β)��αβ$αnβn�%&'()*+best unbi-

ased estimator,-./012345�6789� (10%)

(b) 
X1, X2, . . . , Xn
i.i.d.∼ f(x; θ) = θ(1 − θ)x� x = 0, 1, 2, . . .�0 < θ < 1��

(1− θ)/θ'()*��: ;<=�>X�'� (1− θ)/θ��?'()*
+efficient unbiased estimator,� (10%)

4. 
X1, X2, . . . , Xn
i.i.d.∼ N(µ, σ2)�µ, σ2�@AB �.0 < α < 1�

(a) CDµ�100(1− α)%EF�G� (10%)

(b) CDσ� 100(1− α)%EF�G� (10%)

5. 
X1, X2, . . . , Xn
i.i.d.∼ N(0, θ2)�HIH0 : θ = 1JHa : θ > 1�KCDLM

+size,Nα�UMPO8�0 < α < 1�-/012345�6789� (20%)

6. (a) 12-!"Rao-Blackwell89� (10%)

(b) 12-!"Lehmann-Scheffé89� (10%)


