
Homework 7: Partial Solutions

This assignment is mostly computational. Here are some remarks on a few of

the problems.

Chapter 9, Problem 5. The bootstrap distribution is:� ��� ��� ��������	
�� �������� ����� ����� ����� �����
So � � � ��� ��������� � �!�"	#�$�&%(')� 
*� �  �+���,� �� 	% �.- � � � � �
and /"� � ��� ��������� � �!�"	#�$�&%(' � �10 �2� � 
*� �  �����3� �� 	% �.- � � � � 0 ��� � �
Now � 	 ���54 �76 	�.- � ��� and hence,� � �  � ��������� � �!�"	#�$� �� 	% �.- �

� � � �8� �9�:�������;�!�"	(�3� �
and /"� �  � ��������� �<�!�"	#�3� �� � 	% �.- � /"� � ��� �����������<�!�"	(�$� �� � 	% �.- � � � � 0 �=� � �
Now we get the unconditional mean and variance:� � �  �3� �?>@� � �  � ������� ��� �!�"	A�CB�� � � �2�3��D
and /"� �  �E� / > � � �  � ������� ��� �!�"	A� BGF � > /"� �  � ����� ����� �C��	A� B
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� /"� ��� F � > �� � 	% �.- � � � � 0 �2� � B
� � �� F �� � 	% �.- �

� � � � 0 �2� � �
� � �� F �90 �� � � > 6 	�.- � � � � 0 �2� ���0 � B
� � �� F �90 �� � � �� � �� > � 0 �� B �

Chapter 9, Problem 7. We have computed the exact distribution of
��

before.

Here it is again:
�� ������ �3� 
 �	��
��� ����� ����� �C��	�� ��� �3� 	� �.- � 
 � � � ��� ����� � � � 	 ��� ���� 	 �
The density of

��
is therefore � � �� �3� � � � ��� ����� 	 4 � �

The parametric bootstrap will mimick this fairly well. The nonparametric boot-

strap will not.

Let �! 	#" � ��
$�%� ���;��� ���<�C��	�� . Then,
*� ��  � �� � � 
*�	��
$��� � � �������;�!� 	 � � �&
$��� �����������<�!�"	'�� 
*� �  	#"%(*)�(*+-,/.1032�4�45,/)6,/7 
58 ) 
5�&8:9 0 �� � 0 
*� �  	#";(*)<+145,=(*+>,?.1032�4�45,/)6,/7 
@8 ) 
5�A819 0��� � 0 > � 0 �� B 	
B � 0�C 4 � �)�EDGF � �

Thus,

�� �� � � � while


*� �� �� �� �&H �EDGF � which shows that the nonparametric

bootstrap does not mimick the true distribution well.
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