
STAT ���� Exam � � Thursday� February ��
SHOW ALL WORK

Name�

�� Let

A �

�
� � � �
� � �
� � �

�
A � 	a�� a�� a�


where a�� a�� a� are the columns of A� Let V � L	a�� a�
 and suppose y �
N�	�� �

�I�
�

a� 	
 points� Find PV and PC�A��

b� 	� points� Find the eigenvalues 	and their multiplicities
 of PV �

�



c� 	� points� Are yTPV y and y � A	ATA
�ATy independent� Why or
why not�

d� 	� points�What is the distribution of �
��
jjy�cjj�� where c is a ��� vector

of constants�

�



e� 	� points� Now suppose � � 	���� ������
T and 
nd E	yTPV y
�

�� Suppose y � N�	���
 where � � 	�� ����
T and

� �

�
� � � �
� � ��
� �� �

�
A �

a� 	� points� Which pairs of variables in y are independent�

�



b� 	�� points� Find the distribution of

�
y�
y�

�
jy��

c� 	� points� Find the partial correlation coe�cient ���j� 	����� in our book�s
notation
�

�



�� Let X�� � � � � Xn and Y�� � � � � Yn be independent random samples from N	��� �
�


and N	��� ��
�
� respectively� Let �X � �

n

Pn

i��Xi and �Y � �
n

Pn

i�� Yi�

a� 	� points� Find the distribution of

�

Pn

i��	Xi � �X
�Pn

i��	Yi �
�Y 
�

�

b� 	� points� Find the mean and variance of

�

��

nX
i��

	Xi � �X
� �
�

���

nX
i��

	Yi � �Y 
��

�



�� Let x � 	x�� x�

T � c � 	�� �� �
T �

A �

�
� � ��
� �
� ��

�
A � and B �

�

�

�
� � �
�� � �

�
�

a� 	� points� Show that B is a generalized inverse of A�

b� 	� points� Show that Ax � c is not a consistent system of equations�

�



c� 	� points� Change c so that the system Ax � c is consistent�

�


