
Answer key for the midterm in 2017
1a.) b|X � N��,�2�X�X��1� so c �b|X � N�c ��,�2c ��X�X��1c�.
b.) For s2 � �T � k��1�y � Xb� ��y � Xb�, use �c �b � 1�/ s2c ��X�X��1c which is Student t with

T � k degrees of freedom.
c.) Now b|X � N��, H� for H � �2�X�X��1X�VX�X�X�1 so c �b|X � N�c ��, c �Hc�.
d.) Use c ��� for �� � �X�V�1X��1�X�V�1y�.
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b.) Let V� � Q�
�1
ŜQ�

�1
for Q� � T�1 �x tx t

� and Ŝ � T�1 � e t
2x tx t

� and e t � y t � x t
�b. Then test

statistic is
T�Rb � r� ��RV� R

�
��1�Rb � r� which should be asymptotically �2�m�.

c.) T�HRb � Hr� ��HRV� R
�
H ���1�HRb � Hr� � T�Rb � r� �H ��H ���1�RV� R
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