BIOS 760 Final Exam (Solution)

1. (a) It is MCAR.

(b) The joint likelihood function is

(c) It is an exponential family with a complete and sufficient statistic
T, = Y RY:X;.
i=1
(d) Since E[T,] =npY," | X2, the UMVUE for 3 is T/(np Y, X?).
(e) The information for /5 is
YE{RX]|X;} =p) X}
i=1 i=1

So the CR-lower bound isis 1/(p >, X?). Since Var(T,/(np Y, X)| X1, .., X») =
1/(p>i, X?), the UMVUE attains this lower bound.

2. (a) It is MAR.

(b) When £ is the truth,
E[R;/p(Wi)(Y;i—BX:) Xi] = E[E[R:/p(W:)(Y;—B8X:) X |Yi, X, Wi]] = E[(Yi—fX;)X;] = 0.

(¢) The estimator is
Yy RYiXi/p(Wi)
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by the Delta method,
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3.

(a) It is MNAR.

(b) The joint likelihood is

Zﬁ{% exp{ (v 2ﬁX) X;}}R

(c) E-step: we compuete E[Y;] = Y; if R; = 1 and

By §7 yexp { - 05X} ay
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M-step: we update 3 as
2o B[] X;
2 XE



