
Homework 9 Solutions

(1)
� � ���

and ��� � �
	�� 
�� ����� . For the confidence interval, ��� ��� ����������
and
��� ���������"!$#%� &'��(*)+����,

. For the median, -. �/��� . Everyone will
get a different bootstrap standard error. I get -��� �0��12� . The normal interval is-. �3���������"!4#5�6&7�8�*)+���2, . For the percentile interval I get

&7�8�*)+����,
.

(2) -9;: �<1�(2	��=(�( and -9?> �@�2��	���(�( so -. �A��1�(CB3���2�D�E��(2� . To compute the
standard error: FHG�I�& -9;: B -9?> ,J� FHG�I=& -9;: ,
KLFHG�I�& -9?> ,� 9;: &M�NB 9;: ,
 : K 9O> &P�QB 9?> ,
 > �
Hence, !$#R�TS FHG�I�& -9;: B -9?> ,U�WV 9X: &P�NB 9;: ,
 : K 9?> &M�5B 9O> ,
 >
and the estimated standard error is

-!4#Y� V -9;: &P�NB -9;: ,
 : K -9?> &P�QB -9?> ,
 > �
In this case we get

-!$#Y� V ��1[Z\�]���(�( K �����[Z^��(2���(�( �T��(����_�
An 80 per cent confidence interval is

��(2�Y�`���a�8� -�b� ��&PBc��(*��)=�d���b, . A 95 per cent
confidence interval is

��(2�N�e� -�b� �6&PBc��(��O)=�]�=��, .
(3) -. �3���_�����QBf���O�a�g�T�b�����h�2( . From the bootstrap I get -��� �3��� and a 95 per

cent confidence interval
&'i2�_�����_)+���*��������,

.

(4) We may represent the bootstrap distribution as:
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��� � & � � � ��� ,� : :�� > :�
...

...� � :�
Treat the

���
’s as fixed. Now � & � ��	� � : )=�=�=� )$� � ,U� � so

� & � � � � : )=� �=� )$� � ,U� �
�
 � � & � �� , � �
and � & � � , � ��� & � � � � : )=�=� � )$� � ,H� � & � ,U��

where


 � � & � : , . NowFHG�I=& � � � � : )=�=� � )$� � , � FHG�I & � �� ,

and FHG�I=& � �� � � : )=�=� � )$� � , ��� � & ��� B � , >
 � 
 B �
 � >
where

� > � � � & ��� B � , > 	O& 
 Be�b, . Hence,FHG�I�& � � � � : )=�=�=� )$� � ,U� 
 Be�
 > � > �
Also, FHG�I & � � ,0� � FHG�I�& � � � � : ) �=�=� )4� � ,
KLFHG�I � & � � � � : )=�=�=� )$� � ,� � 
 Be�
 > � > KLFHG�I�& � ,� 
 Be�
 > � &7� > ,
K�� >
� 
 Be�
 > � > K�� >
� � >
�� � B �
��� FHG�I=& � , � � B �
 �� � FHG8I=& � , �

2


