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>@?�ACBED�F
G�HJILKNMOIQPCRLS(TUHJP(TWV3S3X3Y*Z[Y*P&\]HJ^_Y�S�`
a TbY�MOS3HJZdc S3ILY�S

73 59 17 47/ 90 63 50 53e Zgf	MOX�hjik\b\
73 59 70 53/ 99 53 83 50

lEmon�poqrl9sutQl9qvswlxnyt{z}|�~������%n�t{z}|%|�~���n��[pE�.t�n��wt{mom
�3� HJV3ILV3\gTj�J�L�L�
��MOX�`3�L��`��L����� � `��L�

� ��Y*KO��Y�^_MOX3KNY�Z*`����(�����$�O�����b�W ��'�{¡��O���£¢y¤�¥2�J¥�¢O¤�¥0¢O¦�¦'§���HJ�3MNZ�G�RLZbKOHJI
¨ ��© RJTbTb^ªHCS3S�`�«¬�J¥��¡_�J¥0¢O¤U¦d ��'�{¡ª����¤��J¡��®¢$¯	�
¨°HJKNP&V3K±HCTbRLZ��[²��J� a

a Y*S3\bV3Z�Y�S#³�HCKOKOY*Z�`��L´ � HCV3ILV3\gT}�C�L�L�

µ �������(���·¶
c S/KOHJ¸%RJZ]HJS(T£\�PCHCK�V�S3X3Y�Z�\b¹LPCYª^»ºJKOY*V3\bMNP&PJY�Z�¼3Y*TbY�S½T]MNK@Y*T9MOS3\gT]Z�V3^»Y*S(T°\bRL^¾¸�Y�S(¿&TbTbY�\9TbMOK ºw¸�Y�\gT]Y�^_^_Y
PJRJS3\bY*S&TbZ]HJ\$��RLS3Y*SÀH�fÁY*T9\�TbRJÂÃMÄY*SÅRL�3��KO¹L\�S3MOS3I ��Æ Y*T�I���Y*S3S3RL^=³�¹LZbY*\

n
^»ºJKOMNS3ILY�Zj^»Y*X/MOS�\�T]Z�V3^_Y�S(T]Y�T

��º�Y*S.RL�3��KO¹L\�S3MOS3IE^_Y�XªP���Y*S&TkPJRLS3\�Y�S(T]ZbHJ\���RJS
µ = 1.0 Ç ^»I&È'K$É �	Ê ¸3\�Y�ZgfJHC\���RLS3Y*S3Y X1, X2, . . . , Xn

P'HJS
HJS(TUHC\[ºQfCikZbYEV�H�f	¼3Y�S�ILMOILY°RLI=S3RJZb^»HJKN³�RLZ�X3Y�KËT]Y[^»Y*XÌ³�RJZ�fLY*S(T]S3MNS3I

µ
RLI�fCHJZ�M±HJS3\

σ2
�

�%Í e S&T]H_M�X�Y*TbTbY°�3V3S3P(T]Y�T[HCT
σ2 = 0.04

�
�dfJH=Y�Z�\bHJS3S3\g¿	S3KOMNIL¼3Y*TbY�S1³�RLZdHCTdY�S Ç ¸�Y�\gT]Y*^�T{Ék^»ºJKOMNS3I�Y*ZW^_MOS�X3ZbY£Y*S3SÎ� � �(ÏGyMNS3SÌ\]HJS�S3\�¿	S3KNMOIL¼3Y�T]Y*S1³�RLZdH'TdY�S1^ªºJKNMOS3IQH�f&f	MOPCY�Zd^_Y�ZdY�S3S

σ
³�Z]H

µ
�

Ð MNT�TjH'TjY*S#^»ºJKOMNS3I=MOP&PJY�H�f&f	MOPCY�Z[^»Y*Z[Y*S3S
σ
³�ZbH

µ
§�¼(fCHªY*Z[\bHJS3S3\g¿"S�KOMOIJ¼3Y*TbY�S#³�RLZ[HCT[^ªºCKOMOS�ILY�S

Y*ZW\gT]¹LZ�ZbY°Y�S�SÎ� � �(Ï
Ñ�H

X̄ =
1

n

∑n
i=1

Xi

fCikZbY°I���Y�S3S�RL^»\�S3MNT�T]Y�TWH�f.^ªºJKNMOS3IJY�S3Y �
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� Í¬�dfJH=Y�Zk³�RJZbX3Y*KOMOS�ILY�SwT]MNK
X̄
Ï�� Y�ILZ�V3S3S1\�fCHJZ�Y*T �

�dfJHQY*Z�\]HJS�S3\�¿	S3KNMOIL¼3Y�T]Y*SÌ³�RJZ�HCT�I���Y�S3S�RL^»\�S3MNT�T]Y�T
X̄
H�fÌ´�^»ºJKOMNS3ILY*ZÄH�f&f	MOPCY�Zd^»Y*ZkY�S�S

σ
³�ZbH

µ
Ï

�}M°\�PCHCKES3º���S3S�Y/Y�SrY�\gT]MO^»HCTbRLZ.³�RLZÌX3Y�SvV3P���Y�S(T]YÁfJHCZbM±HCS3\bY*S
σ2
� ��R HJKËT]Y*ZbS�HCTbMNfJYÁY*\�TbMO^»HCT]RLZ�Y�ZwY*Z

³�RLZ�Y�\bKOºCTbT�`

σ̂2 =
1

n

n∑

i=1

(Xi − µ)2 Ç ��É

S2 =
1

n − 1

n∑

i=1

(Xi − X̄)2 Ç �LÉ

� Í¬�df"MNKOPCY°TbR=Y�ILY*S3\bP'HJ��Y�Zd¸�¹LZ�Y�S1ILR	X1Y*\�TbMO^»HCT]RLZ ¼�H(Ï
�df"MNKOPCY�SÃH�f/X3Y.TbR¬Y�\gT]MO^»HCTbRLZbY*S3Y

σ̂2
RLI

S2
f	MOKÄX3V ³�RLZbY�T]ZbY*P&PJY�Ï�� Y�ILZ�V3S3S·\�fCHJZ�Y*T � Ç �WMOS(T�` χ2 �³�RLZ�X3Y�KNMOS3IJY�S�É �

 Í!� Z�V3P.Y*\�T]MN^ªH'T]RLZ�Y�SÌX3VÌfJHCKOIJTbY}M#"�É T]MNK�º�V�TbKOY�X�YEY�T
(1 − α) · 100%

PJRJS���X3Y*S3\bMNS&TbY�ZgfJHCKOK�³�RLZ
σ2
�

�dfJH�¸3KNMOZ�PJRLS���X3Y�S�\bMOS(TbY�Z�fCHJKNKOY�TdS�ºJZ
n = 10

§ ∑10

i=1
(xi − µ)2 = 0.50

§ ∑10

i=1
(xi − x̄)2 = 0.43

RLI
α = 0.05

Ï

µ �������(���%$

c S1³���Y*ZbS3\g¿	S3\b\gTUHJ\$��RLS#¼�HCZkY*TWX3Y*¸�HCTbTb�3ZbRJILZ]HJ^ X3Y*ZW\�Y�Y*ZbS3Y°P'HJSÌ\bY*S3X3YEMOS3S a'&#a � ^_Y�KNX3MOS3IJY�Z ^_Y�XÌPCRL^ �^_Y�S(TUHJZ�Y�Z RLIE\b��¹LZb\�^ªºCK�V3S3X3Y*Z�fLY*MO\ � e S&T]H9H'T HCS3PJRL^_\�TbY�SªH�f a�&oa � ^_Y�KNX3MOS�ILY�Z@P'HJS_^_R"X3Y*KOKNY�ZbY*\ \bRL^ Y*S
²�RJMO\b\�RLS � �3ZbRL\�Y�\�\ � �df	MO\ X

¸�Y*T]Y*ILS3Y*Z}HJS(TUHCKOK�^_Y�KOX�MOS3ILY*Zd\bRL^ PCRL^»^_Y�ZWMOS�S�M�KO¹J�%Y�T}H�fÌY*T�T}^_MOS&V�T�T�§3f	MOK
X
fCikZbY_²�RLMN\b\�RLS�³�RLZ�X3Y�KËT°^»Y*XÁY*S½��HJ\b\�Y�S3X�Y»fCHJKOICT}��HJZbHJ^_Y*T]Y*Z

µ
§�\�KOMOP�HCT°�3V�S3P(T]\]HCS3S3\�¿	S3KNMOIL¼�Y*T]Y*SÎ³�RLZ

X
Y�Z

f(x) =
µx

x!
exp(−µ);

³�RLZ
x = 0, 1, 2, . . .

Ñ�H�¼3Y�S3X�Y�KO\�Y�S3Y
A
RLI

B
fJikZ�Y°ILMNT�T�\bRL^

A : X > 10
RLI

B : X ≤ 14
�

�%Í e S&T]H_M�X�Y*TbTbY°�3V3S3P(T]Y�T[HCT
µ = 10

�
GyMNS3SÌ\]HJS�S3\�¿	S3KNMOIL¼3Y�T]Y*S3Y

P (A)
RLI

P (B′ | A)
§�X3Y*Z

B′
Y*Z�PJRL^_�3KOY*^»Y*S(TUikZb¼�Y�S3X3Y*KO\�Y�S�TbMOK

B
�

c Z
A
RLI

B
V�H�f"¼�Y�S3ILMNILY�Ï�� Y�ILZ�V3S3S1\�fCHJZ�Y*T �

e S(T]HÎHCT=��ZbRLILZbHJ^_^»Y�TQfCHJZbY*Z�M
n
^»MNS	V"TbT]Y*Z�§@RJIÁKOH

X1, X2, . . . , Xn

fCikZbY1HJS(TUHCKOK a�&oa � ^_Y�KNX3MOS�ILY�ZQMKO¹J�%Y�TWH�f.¼&fJY�ZgT}H�fwX3Y
n
^_MOS&V�TbTbY�S3Y �
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� Í¬GyMNS3SE\]HJS3S�\�¿	S3KOMNIL¼3Y�T]\b^»HJP&\bMN^»Y*ZbMNS3IL\bY*\�TbMO^»HCT]RLZ�Y�S Ç a'& c�É�³�RJZ µ
¸�HJ\�Y�ZgTy��ºWX3Y

n
RL¸�\bY�ZgfCHJ\���RLS�Y�S3Y �

c ZdY�\gT]MO^»HCTbRLZbY*S.³�RLZ�fJY�S(T]S3MNS3IL\�ZbY*T�T{Ï
Æ Y�T�f"MN\bY*Zk\bY*I»H'TkX3Y�TdY�ZkRL^9T]ZbY*S(T�X3RL¸3¸�Y�KËTk\bºQ^ªHJS�ILY}\bRJ^ Z�MOS3ILY*Z MNS3SwX3Y}\�MO\�TbY

n/2
^»MNS&V�TbTbY�S3Y}\�RL^ M

X3Yk³�¹LZ�\�TbY
n/2 Ç f	M�HJS(TUHCZ@HCT n

Y*Z@Y*T@��HJZ�T]HJKOK±É�§�RLI}f	M"f	MNK���V3\gT]Y�Z�Yk³�RLZ@X3Y�TbTbYkM�^_R"X�Y�KOKNY�S � �}M�HJS(TUHJZ�³�RLZ�Tb\]HCT�T
HCT

Xi, i = 1, . . . , n
Y*ZjV�H�f	¼3Y*S3ILMOIJYQRLIw²�RLMO\�\bRLS�³�RJZbX3Y*KNT]YC§%^_Y�S#HCT

X1, X2, . . . , Xn/2

¼�HJZ[��HJZ]HC^»Y�T]Y�Z
µ
RLI

Xn/2+1, Xn/2+2, . . . , Xn

¼�HJZ���HJZbHJ^_Y*T]Y*Z
2µ
�

Æ Y�TjP'HJSwf	MO\�Y�\WHCTWM�X3Y�TbT]Y£TbMOKN³�Y*KOKNY*Tk¸�KOMOZ a'& c�³�RLZ
µ
KNMOP

µ̃ =
2

3

∑n
i=1

Xi

n
.

Ñ�H
Y =

3n

2
µ̃
�

� Í¬�df"MNKOPCY�S Ç Y�P&\bHJP(T{Ék³�RLZbX3Y*KOMNS3IQ¼�HJZ Y
Ï

� Z�V3P.X3Y*S3S3Y°³�RLZbX�Y�KOMNS3ILY*S.T]MOK�º �3S3S3Y°³�RLZbX3Y*KOMNS3ILY�S.TbMOK
µ̃
�

G�RLZ�P	KOHJZ�¼&fJRLZbX3HJSwX3VwP'HJS.¸3Z�V3PJY£\�Y�S(T]ZbHJKOIJZbY�S�\bY*TbY�RLZ�Y�^_Y*TkTbMOK�º9f	MO\�Y£HCT
µ̃
Y�Z�T]MOKNS�ikZb^_Y*TÄS3RLZ�^ªHCK �³�RLZ�X3Y�KËT�³�RLZ�\�TbRLZbY

n
�

µ �������(�����

c S.S(¿_\]HJKËfLYJ§��j§(³�RLZ ¸�Y�¼�HJS�X3KOMNS3I�H�f_Y�P&\���^ ��º9¼3Y*S3X3Y*S3Y}\bP'HJK�\bHJ^»^_Y�S�KOMOIJS3Y�\ ^_Y�X»Y�SªTbMOX3KNMOILY*ZbY�¸3Z�V3P(T
\]HCKNfLYC§ e � a HCKNfLY*S3Y}¸3Z�V3PJY*\���º

n = 15
T]MNKN³�Y*KOX3MNI}fJHCKOIJTbY[��HC\bMOY*S(T]Y�Z \bRL^ ¼�HJZÄY�P&\��*^ ��º�¸�Y�IJILYj¼3Y*S3X3Y*S3Y �

a HJKËfLY e ¸3ZbV�PJY�\[��º=X3Y�S�Y�S3Y°¼�ºJS�X3Y�S�RLI � ��º=X3Y�S�HJS3X�ZbYJ§�RLI=X3Y�TdT]ZbY*P&PJY�\jKOR	X3Xw\bKNMOPwHCTd¼�¹�¿	Z�Y9¼�ºCS3X
¸3KNMOZk¸�Y�¼�HCS3X3KOY�TW^»Y*X e ^_Y�XÌ\]HJS�S3\�¿	S3KNMOIL¼3Y�T[� � ´ � c Â%Y�P(TbY�SoH�fw¸�Y�¼3HJS3X3KNMOS3ILY*S1f	V3Z�X3Y�Z�Y�\WY*T�T]Y�ZdY*S�f	MO\�\
T]MNX1H�f.Y�S1KOY�IJYJ§3\�RL^ ^_Y�S3Y*Z[H'T°�L�EH�f.X3Y=��´Q��HJ\bMNY�S(T]Y*S3YE¼�HJZ�¸�Y�X3Z�YEY�Â Y*P(T}H�f � Y�S�SoH�f e �
�%Í½Ñ�H

Z
fCikZ�Y9HCS&T]HJKOK%T]MOKË³�Y�KNKOY�Z�X3Y*ZWKNY�ILY*Swf"V�ZbX3Y*ZbY�Z � T]MNK�º�ILM�¸%Y*X3ZbY°Y�Â Y*P&TWY*S3S e �

e S&T]H»H'T
Z
Y*Z�¸3MOS3RJ^»MN\bP=³�RLZbX3Y*KNTd^_Y�XÌ��HJZbHJ^_Y*T]Z�Y

n
RLI

p
§�X3Y*Z

p = P (
� Y*Z�¸%Y*X3ZbYEY�S�S e

)
�

GyMNS3SÌ\]HJS�S3\�¿	S3KNMOIL¼3Y�T]Y*S1³�RLZdH'T
Z ≥ 11

X3Y�Z�\bRL^
p = 0.7

�
c S½Y�\gT]MO^»HCTbRLZW³�RJZ

p
Y*Z

P̂ =
Z

n

� �dfLRLZ£\gT]RLZj^ªºCT�T]Y
n
fCikZbYQ³�RLZjHCT}f	My\�P	V�KOKOY9fJikZ�Y�\bMNP	Z�YQ��ºwHCT

\gTUHJS3X3HJZbX�H�f&f	MOPCY*TWT]MOK
P̂
HJKOKËT]MNXªY�Zd^_MOS3X�ZbY£Y�S�S#� � � Ç V�HCS3\bY�TbTdfLY*ZbX3MNY�S#�3º p

ÉbÏ
Ñ�Y�ILY*S/¼�HCZEM TbMOKOKNY�ILIª¼�HJZEY�SÁ^»Y�T]R	X3Y�³�RLZEºÌT]HJKOKË³�Y�\�TbY�Y*Â%Y�P(T]Y*S H�f½\]HJKËfLY*S3Yª��ºÌY�SÎ\bKNMOP#^»ºCTbY»H'T9¼�¹�¿JY
fLY*ZbX3MNY�Z£\gfJHCZbY�Z}TbMOK�ILR"X#Y*Â%Y�P(T9H�f#\]HJKËfLY*S � Ñ�H

Di, i = 1, . . . , n
fCikZbY=X3MNÂ%Y�ZbHJS3\�Y�S¬^_Y�KOKNRL^ Y*Â%Y�P(TbY�S3Y

H�f � RLI e ³�RJZ X3Y
n
��HC\bMOY*S(T]Y�S�YJ§3\�KOMOP»HCT�Y*Sw�%RJ\bMNTbMNf=fLY*ZbX3M�³�RJZ

Di

¸%Y�T¿	ZdHCT�\]HCKNfLY � ¼3HJZk¸�Y�X3Z�Y£Y*Â%Y�P(T
Y�S�S�\bHJKNfJY e ³�RLZ��3HJ\bMNY�S(T

i
�
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Æ YERL¸3\�Y�Z�fJY�ZgT]Y°fLY�Z�X3MOY*S3Y°³�RLZ�X3Y
15

��HJ\�MOY*S&TbY�S3YEY�Z

� � � � � � � � � � � � ´ � � � � � ��� � � � � ��� � � � � ��� � � � � � ´ � � � � � � � � � � �

Æ Y�TjRL���3ILMO\dH'T ∑
15

i=1
di = 5.4

�
e S(T]H#HCT

D1, D2, . . . , Dn
Y*Z9V3H�f	¼3Y*S3ILMNILY=RLI�S�RLZb^»HJKN³�RJZbX3Y*KNT]Y9^»Y*XÁ³�RJZ�fLY*S(T]S3MNS3I

µD
RLIÌfCHJZbMOHJS3\

σ2
D

�
e S(T]H9f	MOX3Y*ZbY}H'T fCHJZbMOHJS3\�Y�S

σ2
D

Y�Z P���Y*S&TkRLI�KNMOP
σ2

D = 0.25
� � HJ\bY*Z�Tk�3º�X3YjRJ¸3\bY*Z�fLY*Z�TbY}X3MNÂ%Y�ZbHJS3\�Y�S3Yjf	MNK

f	M�T]Y*\�T]YERL^ � Y*ZW¸�Y�X�ZbY°Y�S3S e �
� Í¬G�RLZ�^QV3K �*Zk�3Z�RL¸3KOY*^»Y�T�\bRJ^ Y*Td¼(¿	�%RCT]Y�\�Y*TbY�\�TbMOS3IJ\b�3Z�RL¸3KOY*^ � �df	MOKOPCY�SÌT]Y*\�T]RJ¸3\bY*Z�fCHCT]RJZdf	MNK�X3V1¸3ZbV �PCY�Ï �ÄY�ILZ�V3S3S¬fCHJKOILY�TjX�MNTbT � �dfCH.¸3KOMNZ[Z�Y�\bV�KNTUH'T]Y*T£H�f1T]Y*\�TbY�S½X3Y�Z�\bRL^ X3V¬¸3Z�V3PJY*Z£\bMOIJS3M ��P'HJS�\bS3MËfJº

α = 0.05
Ï

� Í e S&T]HQHCT X3Y�Sw\bHJS3S3Yj³�RJZ�fLY*S(T]S3MNS3ILY�SwY*Z µD = 0.3
��Æ Y�Zb\�RL^ X3V.¸3Z�V3PJY*Z T]Y*\�T]Y*SÌM%¸�É{§"¼(fCH9f	MOKNKOYdX�H

\bHJS3S3\g¿"S�KOMOIJ¼3Y*TbY�SÌfJikZ�YE³�RJZdº=RJ�3�%X3HJILY°HCT � Y�Zd¸�Y�X3Z�YEY*S3S e Ï
Æ Y*Zb\�RL^ X3V_¸3ZbV�PJY�Z TbY�\�TbY�S_M3¸�É{§L¼(fLRLZ ^»HJS3ILYkRJ¸3\bY*Z�fCHJ\���RJS3Y�Z ^»º}X3V»¼3H£³�RJZ HCT \]HCS3S3\�¿	S3KNMOIL¼�Y*T]Y*S
\�PCHCK�fJikZ�Y°^»MNS3\�TW� � �Q³�RLZdº�RL�3��X�HJILYEHCT � Y*ZW¸�Y�X�ZbY°Y�S3S e Ï


