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��?(�OFOA$A`FONSI�@���I'NOV�A`FONoC UOK,?BK�C`UOK0C`G�G�¡����B¢3^£��¤�ZB��¥¦���&§O�
¨���©hZ�e�e«ª]�B_3_���¬?BKMFOV®?BK�C`UTG���I'N�VWFOA�U�?BV�ADC$J	@B�
¨Q�B¥`¯&�3¥`��e«ZB���3°�±³²k�(´%�

Y�µo¨s¶�·m\
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º �������(���¼» ½����'���'�	�������0���

¾ _#ª]¿B¥`¸*d�e«�Bd�À�Zk_�Á�Zk��¥£��Á$e�Á�Zk���3��¸*_3d�_�^`_3�=��¸*�k^`dfe«��¸���¸*��^`_3_3Â�Zk¥`a3¸Oe���c.d«¿B¯'�B¥Ee�^£_3ÂL�B¥£¸���ÃL�B��eÄd�e«Å�c/¡�a"c"d*��¢L�B�fÆ
e«^£¯&¥`¸���ª]¸*auª®^`a3¥£¸���¸sa3^`�Bª]¸Oe«¸*�HZk¢3¢"e«^`¥

1/100
ª]ªW§�^ ¥`�"Á$eT���%\��

X
¡�ª®¸�a¸*_3Â3¸Oeoª]^£¥`¥£^`Zk_3a�¸�¥`d��B�«�BªÇ¢3�

m3
§[c�ÈÄ��¸Q¸�_�ªW¿B¥£^`_3�}��c.^`_3_3Â�Zk¥`a3¸Oeh��c�^`_3Â3�B¥`¸*��ÃL�B�fe�d�e�Å�c.¢L¿®¸*_1e�^`¥EÁ�¸�¥`a�^`�Sc��B¥£�Be�aL�B����¶#¿B¥`^£_3�k¸*����c

X¢L¿=�3¥`^£¯B¸oaL���k¸����B_(e«�Bd�d�e«ZB¯���d�e«^£d�¯.�3��c	Â3¸*_3�k^£�k¸B�

�%ÉËÊh_3a3¸��Qc��B_3¥£^`�k¸SÁ�ZB��Â3Zk¥£aÌ�B_(eT�Bd9��e
X
¸��s_3Zk��ª]�B¥EÁ�Zk��a3¸*¥£eHª]¸*aÌÁ�Zk�fck¸*_&e�_3^`_��

µ = 35
Zk�ÍcB����^¦��_3d

σ2 = 25
��¡�ÎH¸*e�e«¸Qd�¯'�B¥��B_(e«�Bd�ÃL�B��¸Q^�a3¸Oe�e�¸s¢��3_3¯(e«¸Oe�§O�

¤ ^£_3_Íd«�B_�_3d�Ï	_3¥£^`�kÂ3¸Oe«¸*_1Á�Zk���'e�¸�_1ªW¿B¥£^`_3�
X
¸*��Z�cB¸��hn(��Ð

P (X > 40)
�

¤ ^£_3_ÍZk�kd�¿=d��B_3_3dfÏ	_3¥`^£�kÂ3¸*e�¸�_ÍÁ�Zk����e
X
¸���ª®¸�¥£¥`ZkªÑ²k��Zk�=n(��Ð

P (30 < X < 40)
�

¤ ^£_3_ud��B_3_3dfÏ"_�¥`^`�BÂ3¸*e�¸�_Á�Zk�o��eHd��3ª®ª®¸�_Ë��cuª]¿B¥`^£_3�k¸*�h¢3¿�e�Z.�3¥£^`¯B¸SaL�B�k¸*�m¸��mZ�cB¸��slk����ÒH_(eT�Í��e
a3¸oe�Z®ª]¿B¥£^`_3�k¸*_3¸m¸*�h�3��c	Â3¸*_3�k^£�k¸B�

Ó�¸�_Q¯BZkª®ª}�3_�¸ÕÔL_3_3¸*d
n
d�¥`^£¯B¸Õª]¿B¥`¸*d�e«�Bd�À�Zk_�¸�����¤L�«�Äa3^£d�d�¸ÕÁ�¿���c"^B^k¥`Åk¢�¸*e���co¸�_QaL�B��ª]¿B¥£^`_3�k¸*�

X1, X2, . . . , Xnd�ZBªÖ�B_(eT��dÄ�L��c	Â3¸�_3�B^`�k¸mZB��^`a3¸*_&e�^`d�¯®_�Zk��ª]�B¥£Á�ZB��a3¸*¥£e«¸hª®¸�aWÁ�Zk�fck¸*_&e�_3^`_��
µ
Zk�Sc��B��^`�B_3d

σ2
Ð�a3¸*�ÄÃL¿Ba�¸

µZk�
σ
¸����3¯�À�¸�_(e«¸s¢L�B���Bª®¸*e«��¸B�L°h¸���c	^`¥

µ
�B_��k^��k���Ba3¸�_���c.Á�Zk���3��¸*_3d�_3^£_3�3�
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ÒH_(e«�]��e
n = 5

ZB�]�'e�a3¸*eh¸�_1aL�B�=��À�Åk��¸*d�Á�Åk¥`�k¸*_3a3¸oª]¿B¥`^£_3�k¸*�Ä��c
X1, . . . , X5

�

252, 311, 268, 287, 302

¤LZk��d�¸*_3¸���¸9Ã����3¯.ZB¢3¢3�k^£d���e ∑
5

i=1
Xi = 1420

Zk� ∑
5

i=1
(Xi − X̄)2 = 2342

�

� É°�c"^£¥`¯�¸s¸*�k¸�_�d�¯'�B¢�¸���Ã%ÅB��¸�_1�kZ"aÍ¸*d�e«^£ªW�'e«Zk�ÄÂ3���
´"¸Oe�e³Zk¢�¢�¸�_�Á�Zk��cB¸�_(e«_�^`_3�kd���¸Oe�e³¸�dfe«^£ªW��e�Zk�

µ̂
Á�Zk�

µ
ÃL��d�¸��fe³¢L¿

X1, . . . , Xn

�B¤ ^`_�_Sc��B��^`�B_3d�¸*_}e«^£¥
µ̂
�

¡��m^`d�Â(cBZk��aL��_#a3�1��¸*�k_3¸���a3¸*_��"e�§O�
´"¸Oe�esZk�kd�¿1ZB¢3¢ ¸*_/¸*d�e«^£ªW�'e«Zk�HÁ�ZB�

σ2
Zk�ÍÃ3���3¯a3¸*_3_3¸=e«^`¥Õ¿ÍÔL_�_3¸=¸�_/¸*d�e�^`ª]��e«Zk��Á�Zk�ocB����^¦��_3d�¸*_

e�^`¥
µ̂
�

� ÉÊ�e«¥`¸*aÍ¸*e�g(j�� ¯BZk_�Ô3a3¸�_3d�^`_(e«¸*��c��B¥£¥�Á�ZB�
µ
�

©�¸��k_1��e�e«�B¥`¥£d�c��B�[Á�Zk��^£_(e«¸��fc��B¥`¥£�k��¸*_3d�¸*_3¸o_L¿B��aL�'eT�B¸*_3¸Q¸���d�Zkª �k^£e�e�Z�ck¸�_"Á�Zk���

©�¸���À�¸���^£_3�k¸*_®Â3�B�ÕÁ��Bd�e�d«��e�e³��¸*�k¥`¸*� d�Zkª ¯&��¸*ck¸*� d�¢%¸*d�^£¸�¥`¥£¸[e«^£¥£e«�B¯sÁ�ZB�³¿Q��¸�a3��d�¸���¸hÁ�ZB���3��¸�_3d�_3^`_3�B¸�_=a3¸���d�Zkª
µ ≥ 300

��¨hZkª]ªS�3_3¸�_Ëd�¯���¥Õ¢L¿��k����_3_3¥¦������cu¸�dfe«^£ªW��e�Zk��¸*_
µ̂
Ã%¸*d�¥£��e�e�¸�Zkª d�¥`^£¯B¸}e«^£¥£e«�B¯Íd�¯'�B¥Õd�¸*e�e�¸�dQ^

ck¸*��¯��%¶#�B_1d�e�^`¥`¥£¸��[Á�ÅB¥`�k¸*_3a3¸o¯&�«��c.e�^`¥�a3¸*_�Ã�¸�d�¥`��e�_3^`_��kd���¸��k¸*¥�d�Zkª d�¯'�B¥�Ã3���3¯B¸*d��

¡�^¦§Ä°hc	^`d
µ ≥ 300

d�¯'�B¥�a3¸Oehc�ÈÄ��¸sª®^`_�d�e
90%

d«��_3_3d�Ï	_3¥£^`�kÂ�¸*e�Á�Zk��¿=d�¸Oe�e«¸Q^�cB¸���¯.e�^`¥EeT�B¯��

¡�^£^$§[°�c	^`d
µ < 300

c"^£¥�ª]�B_ÍÂ3¸�¥£d�eh�3_3_3�k¿®¿�d�¸*e�e�¸9^�cB¸���¯.e«^`¥EeT�B¯��

� É¤LZk��¯	¥`�B�ÄÂ(ckZB��Á�Zk��a3¸*_�Åk_�d�¯B¸*a3¸S��¸��k¸*¥`¸*_1¯'�B_1ÃL�Bd�¸���¸�dh¢L¿�¸�_Íe«¸�dfem��c

H0 : µ ≥ 300
ª®ZBe

H1 : µ < 300

ª®¸�a d�^`�k_3^EÔL¯'�B_3d�_3^£c�¿
α = 0.10

�m°�c	^`¥`¯�¸�_ Ã�¸�d�¥£��e«_�^`_3� d�¯'�B¥}¯BZBª]ª}��_3¸�_ ck¸*¥`�k¸ a�¸���d�Zkª
H0Á�Zk��¯'�Bd�e�¸�d��Q°hc��9c	^£¥�Á�¸*^`¥���c]e Ï	¢�¸mÓ Zk�Se Ï	¢�¸mÓ�ÓÕÁ�Zk� e«¸*d�e«¸*_�Ã%¸Oe ÏW^�¯BZBª]ª}��_3¸�_3d[Ã%¸*d�¥`�"e«_3^£_3�kd�¢���ZkÃ"Æ

¥£¸�ª��

�3É�� À�¸�_3_�Zkª®Á�ÅB��e�¸�dfe«^`_��k¸�_u_3¿B�HZkÃ�d�¸��fck¸*��e«¸�ª]¿B¥£^`_3�k¸*��¸���d�ZkªÇ�k^Ee�ehe«^`a�¥`^`�B¸���¸o^�Zk¢3¢��(��ck¸�_���°hc	^£¥`¯B¸*_
Ã�¸�d�¥`��e�_3^`_3��cB¸�¥`�B¸���¯BZkª®ª}�3_�¸�_Í^�a3¸*e�e«¸oe«^£¥£Á�¸*¥`¥`¸Oe �

ÒH_(e«���e�a3¸Oe�¸��k¸*_(e«¥`^£�#¸*��¹uªW¿�¥`¸�dfeT�Bd$À�Zk_3¸*�S^ ¯BZkª®ª}�3_3¸*_�Ð ª®¸�_¼�'e}a3¸Oe�¢L¿ua3¸*_�a3�B�k¸�_/a3¸1j�ZkÃ3d�¸��MÆ
c��Bd�À�ZB_3¸�_3¸sZ�ck¸*_�Á�Zk��Ã3¥`¸o��À�Zk�fe�Ð3d�¯�À�¸*a3a3¸s¸�_ÍÁ�¸�^£¥�ck¸*au��c	¥`¸�d�_3^`_��k¸�_�Á��«��a3¸*_#d�^`d�e�¸od�e«�Bd�À�Zk_�¸�_��

+�ÉËÊ�e«¥`¸*a ¸*eS^`_(e«¸*��c��B¥£¥ d�Zkª ª]¸*a/¸�_ d��B_3_3dfÏ	_3¥`^£�kÂ3¸*eS¢L¿ug(j!� ^£_3_3¸*Â3Zk¥`a�¸��sa3¸�_ �3¯�À�¸*_&e�¸�ªW¿�¥`^`_��k¸�_
cB¸�a#a�¸�_3_3¸sd�e«�Bd�À�ZB_3¸�_��
°�cB��¯'�B¥£¥`¸��%c"^(¸Oe�d�¥£^`¯(e�^`_(e«¸*��c��B¥£¥�� °hcBZk��Á�Zk��¸*��a3¸*e�e«¸³^`_(e�¸���c��B¥£¥`¸Oe�Ã3��¸*a3¸���¸³¸�_3_s¯BZk_"ÔLa3¸�_�d�^`_(e�¸���c��B¥£¥`¸Oe
Á����=¢��3_3¯(e�"�§#�
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�m^ d�¸��Q¢L¿.a�Å"a3dfÁ��B¥`¥�Zkª _3��e�e�¸�_ck¸*a dfÏ"¯�¸�Â'À�¸*ª]ª®¸*e�
 Ò�Á$e«¸*_3d�ZB¥�T� �³¸�aÌd�Ï	¯�¸�Â'À�¸*ª]ª®¸*es¸��oa�¸*eoe«��¸�d�Ï	¯B¸�Æ
¢3¥£¸�^`¸*��¸�^���¸�_3¸u_3��e�e�¸*c��B¯(e«dfe«^`¥£¥`^£_3�k¸��*Ð ÒH_3_�¸BÐÄY ¸���_(e�ZB���[¸�"*^`¥`^£¸B� °hcB¸��._3��e�eW¸��.¸*_���c a3¸*ª ¢3¿ c��B¯(e
��À�¸�_3_3ZBª Â3¸�¥£¸]_L�'e�e«¸*_�Ð�Zk�1a3¸*e9¸��saL��^£_3�k¸*_ �B_3a���¸]�B_3d«�'e�e«¸=e«^£¥`dfe«¸�a�¸=cB¸�a Â�À�¸�ª®ª]¸Oe���ÒH_�_3¸QÀ�ZkÃ�Ã%¸*�s^
p��k��� _L��e�e«¸OcB��¯&e�d�e�^`¥`¥£^`_3��Ð"ª®¸�_3dhY[¸*��_(ehZk���[¸�"*^`¥`^£¸ À�ZkÃ3Ã�¸���^�j����Ñ_L��e�e«¸OcB��¯&e�d�e�^`¥`¥£^`_3�B¸����

�m^�d�¸���¢L¿=¸�_Íe«^£¥£Á�¸�¥£a3^`�sc��B¥`�BeÄ_L��e�e�ZB�®a�¸*ÔL_3¸*��¸*�hÁ�Åk¥£�k¸�_�a3¸oÂ3¸�_�a3¸�¥£d�¸��*�

A =
Ò�_3_3¸s¸���¢L¿}c��B¯(e�Ð

B =
Y[¸*��_(e�¸���¢L¿�c��B¯(e�Ð

C =
�[¸�"�^£¥`^£¸o¸���¢L¿�c��B¯(e�Ð

D =
a3¸Oehd�¯�À�¸��h¸*e�a3ÅBa3d�Á��B¥£¥,�

ÒH_(e«�m��e ��¥`¥`¸³a3ÅBa3d�Á��B¥£¥&¸�� _3��e«�3��¥`^£�k¸B��ÎH¸Oe ¸���aL�H��^`ª®¸�¥`^£��¿H�(¿h��e Á����H��e d«�B_3_�d�Ï	_3¥`^£�kÂ3¸Oe«¸�_9Á�Zk��a�Å"a3dfÁ��B¥`¥&¸*�
a3¸*_#d«��ª]ª®¸Q�L�B_3d�¸*e�e�Â(c	^`¥`¯�¸�_�d�Ï	¯B¸*¢3¥`¸*^`¸���d�Zkª ¸*��¢3¿=c��B¯(e�Ð�a�c	d*����e

P (D|A) = P (D|B) = P (D|C)
�

ÒH_(e«�]��e�a�¸�_ÍÁ�¸�¥`¥£¸�dÄcB¸���a�^�Á�ZB��a3^`d�d�¸Q¸��
0.06

�

�%É��¸��k_1a3¸Qn®Â3¸�_3a�¸�¥`d�¸�_3¸sa3¸OÔL_3¸��fehZ�cB¸�_�Á�ZB��^�¸Oe�ck¸�_�_3a3^¦���k�«�Bª1�
°�cB�=¸���d��B_3_3dfÏ	_3¥`^£�kÂ3¸*e�¸�_3¸

P (A), P (B)
Zk�

P (C)
�

¤ ^£_3_
P (D)

�3¾ ��Â3¸�_3a�¸�¥`d�¸�_3¸
D
Zk�

C
�L��c	Â3¸�_3�B^`�k¸ �SY[¸��B���3_3_1d�c��B��¸*e��

ÓÄa3¸*_ud�^£d�e�¸se�^`a3¸*_#ÂL�B��a3¸OeHc"ÈÄ��e
10

a3Åka3dfÁ��B¥`¥�ZBª _L��e�e�¸�_1ck¸�a#d�Ï	¯B¸*Â'À�¸�ª®ª]¸Oe�Ð�Zk�®Â3¸�¥£¸
7
��cÍa3^`d�d�¸sÂL�B�

d�¯�À�¸*a3a _3¿B���[¸�"*^`¥£^`¸®ÂL�B�Sc"ÈÄ��e=¢3¿#cB��¯&e��ÕÎH¸Oe=¸��}a�¸���Á�ZB�}d«��e�e�^`�k�B_3�u¸Oe�e«¸*��Á�Zk��d�¯&_3^£_3�uÁ�Zk�S¸Ock¸*_&e��3¸�¥Ee]¿
��c	a3¸�¯&¯B¸9Zkª��[¸ "�^`¥£^`¸mÂ3�B��_3Z"¸oª®¸�aÍa3Å	a3dfÁ��B¥`¥£¸�_3¸Q¿���À�Åk��¸��

ÒH_(e«�®^�a3¸Oe�Á�Åk¥`�k¸*_3a3¸Q��eh��¥`¥`¸Ha3Åka3dfÁ��B¥`¥£¸�_3¸m¸*��_L��e«����¥`^£�k¸BÐ"Zk�®��e�a3¸QÂL�B��d�¯�À�¸*a3a#¢3¿�Á�ZB��d�¯�À�¸*¥`¥`^£�k¸m_3¸Oe�e�¸����

\��
X
c�ÈÄ��¸S¸*_#d�e�Zk¯'�Bd�e�^`d�¯Íc��B��^¦�BÃ�¸�¥�d�ZkªÇÃ�¸�d�¯&��^£ck¸*�m�B_(e«�B¥`¥���c

n = 10
_L�'e«�3��¥`^`�B¸sa�Åka3d�Á���¥`¥�d�ZBª d�¯�À�¸��

¢L¿��[¸�"*^`¥`^£¸�d[c��B¯(e�¸����

� É¤LZk��¯	¥`�B�mÂ(ckZB��Á�Zk�sa3¸*es¯'�B_ �B_(eT�Bds��e
X
¸��QÃ3^£_3Zkª®^`d�¯1Á�Zk��a3¸�¥EeQª]¸*a

n = 10
ZB�

p = 0.25
� ¡�ÎH¸*e

¸*�m^`¯&¯B¸9e«^`¥£d�e���¸�¯&¯�¸�¥`^£�.¿Wd�¯&��^£cB¸�Zk¢3¢ua�¸}�k¸�_�¸���¸*¥`¥£¸9Á�Zk����e«d�¸*e«_�^`_3�k¸*_3¸SÁ�Zk��¸�_Ã3^£_3Zkª®^`d�¯.Á�Zk��a3¸*¥`^£_3�3Ð
Ã�¸*e�^`_3�k¸*¥`d�¸�_3¸Qª]¿}��¸�¥`��e«¸*��¸*dha�^`��¸*¯(e«¸oe«^£¥�d�^Ee«�L��d�À�Zk_3¸*_�d�ZkªÖ¸*�hÃ�¸�d�¯&��¸*cB¸*e�� §
°�cB�Ì¸��=d«��_3_3d�Ï	_3¥£^`�kÂ�¸*e«¸*_ Á�Zk�®��e

7
¸�¥£¥`¸����3¸���¸#��c

10
a3Åka3dfÁ��B¥`¥�Zkª _L��e�e�¸�_ d�¯�À�¸��]¢L¿��[¸ "�^£¥`^`¸*d

c��B¯(e«¸*���
\��#Zkd�d}e«¸*_3¯B¸�Zkd�d���eSa3¸*e����3_3a�e}Zkª ¢3¿#d�Ï	¯B¸*Â'À�¸�ª ^���ZB���k¸oÀ�ZkÃ3Ã�¸���²k�B�#�B_3a���¸.dfÏ"¯�¸�¢3¥£¸�^£¸���¸�^
e�^`¥`dfc��B��¸*_3a3¸Sdfe«^£¥`¥`^£_3�=d�Zkª��[¸�"*^`¥£^`¸B�%°hc��W¸*�md«��_3_3d�Ï	_3¥£^`�kÂ�¸*e«¸*_uÁ�Zk�m�'emª®^`_3dfem¸�_Ë��c�a3¸�²k�B�Wd�Ï	¯B¸�Æ
¢3¥£¸�^£¸���_�¸oZk¢3¢3¥£¸*ck¸*�h��e

7
¸�¥`¥£¸����3¸���¸s��c

10
_3��e«�3��¥`^£�k¸ma3Å	a3d�Á���¥`¥�d�¯�À�¸*��¢L¿®d�^`_3¸mc��B¯(e�¸����

�o^`�Ädfc��B��¸*_3¸9^�a3¸*e�e«¸s¢3�3_3¯(e«¸Oeh�k���3_�_1e�^`¥�¿�d�e Ï	��¯B¸Sª®^`dfeT�B_�¯B¸�_Íª®ZBe��[¸�"*^`¥£^`¸ �QY[¸*�k���3_�_�dfcB����¸*e��
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´"^£¯	¯�¸���Â3¸*eW¸��=¸�_ ��c¼a�¸�Â3Å�Ïk¸�dfeW¢���^`ZB��^£e�¸��fe«¸�Zk¢3¢��(��ck¸�_�¸#^�_3Zk��d�¯�¸u�B¥£¢3^`_L��_3¥`¸*�k�3� �H^��B_(eT�B�®��e]�B_(e«�B¥`¥
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