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g �

P
(X

>
120)

=
1−

P
(X

≤
120)

=
1−

P
( X

−
110

10
≤

120−
110

10
)

=
1−

Φ
(1)

=
1−

0.8413
=

0.1587.
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P

(|X
−

110|≤
20)

=
=

P
(X

≤
130)−

P
(X

≤
90)

=
P

( X
−

110

10
≤

130−
110

10
)−

P
( X

−
110

10
≤

90−
110

10
)

=
Φ

(2)−
Φ

(−
2)

=
Φ

(2)−
(1−

Φ
(2))

=
2Φ

(2)−
1

=
2·

0.9772−
1

=
0.9544.
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1
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1
X
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Z

�*dM�*�.�����3��¡�dr�j�e�W©����zhjp$�r�e��h���o3h��	�3�*�3ie��ie�a�ji¨�3�edr�ªh���«

���edrf3����q�� ��hjdr��hj©3����d*¤���d

Z

�eiepg¥��3�edg��hj�����edgf3�*��q�¤"����fE���ed¬�e���(qg�3���3i��ei���hjdg��hj�3p������



(Z
)

=



(

1
4

∑i=
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X
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1
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∑i=
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(X
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=

1
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∑i=
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µ
=

14µ
=

14·
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g
=
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~®hjd(Z
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=

~®hjd(
1
4

∑i=
1

X
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1
4

∑i=
1 ~®hjd(X
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=

1
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∑i=
1

σ
2

=
14σ
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=

14·
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g
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=
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g
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(Z

<
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=
P

(Z
≤
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=

P
( Z

−
1540

√
1400

≤
1500−

1540
√

1400
)

=
Φ

(−
1.07)

=
0.1423.
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��*dg�3�eo����������edgprce�&p¬«

dr���&�j�
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• ~t��i��rced

n ���edgprce��¤If3�*d��&�j��d¬q����edgprce���*d�¥Bo3�3f���dgprce�j�N�e�
�e�*�(q����|�z¥B�*�¦q�����������f3��iN��hj��ijq

���jq��£q�h��	�	���j��d������3f3dr� �����

20
g ��d�hW���edr�j���(q��£q@�e���(qa��������d����&�j�jm

• §a�*q���d{qg���Wo3����ie�®o�qg��hj���3h��W�(�j��drq����edrpgce��m( �(q��*����cj��ie�*d{�%��q��*qg����
�����	���e�*�&qgpg����pr���z�'hjp$�r�e�3���

���pgo��	pr��prp����F¤���������d�f����#�j�3���$�	������d��&d�h��j�*q�
����zhjpg�������Fm

•

�hj�3�3p¬�"������ij�3�*qg���

p ���edth�q ���jqg�*q��*����&�j�9��ce��ie�*dtpr�%�*pg���3��h�p��r�e�3�*���d

p
=

P
(|X

−
110|≤

20) ¤3�ji�f����3�3�S��d���������hj�����t���edrpgce��m

•

���f3�*�/���jq��£q������ª��prqg���&�&�3dgc��e�*�¢��d�q�dro3�&�j�*q¨q�����������f3��i3¤��'hj���	�Mhj�(q±h�h�q����edgprce�j�*�3�.��dSozh��(«

�3�*�3ie��ie�jm
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���*q�©3���3�e����pr�.���edgprce���£¤\�ji
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Y

�*d�©3�����e����pg�=���edgf�����q@����fN�zh�d�hj���*qgdg�

n �ei

p
=

P
(|X

−
110|≤

20) m
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=

Yn

���ed

p �



(p̂)
=



( Yn
)

=
1n 

(Y
)

=
1n
n
p

=
p.

���f3����

(p̂)
=

p ¤z�*d

p̂ ���N���edr�j���(q��3���3ieprdg�*qrq���prqg����h�q��jd����ed

p m

~®hjdr��hj��pg���Eqg���

p̂ �

~®h�d(p̂)
=

~®hjd( Yn
)

=
1n
2 ~®hjd(Y

)

=
1n
2
n
p(1−

p)
=

p(1−
p)

n
.

~t�zpg�'hj�3�z�3�����£q®��prqg����h�q{���ed{��hjdr��hj��pg���

σ
2 ©zhjpr��drq®�z¥��*prq����ªh'q��*q

p̂ ���jd

p
=

P
(|X

−
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20) m
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p
=

1−
P

(|X
−

110|≤
20)

=
1−

[P
(X

−
110

≤
20)−

P
(X

−
110

≤
−

20)]

=
1−

[
P

( X
−

110

σ
≤

20σ
)−

P
( X

−
110

σ
≤
−

20

σ
) ]

=
1−

[
Φ

( 20σ
)−

Φ
( −

20

σ
) ]

=
1−

[
Φ

( 20σ
)−

(1−
Φ

( 20σ
)) ]

=
2·

(1−
Φ

( 20σ
))

§t�£qgqg�9ie��d�h�q

2Φ
( 20σ

)
=

2−
p

Φ
( 20σ

)
=

1−
p2

�z�edM���Eie��qgq®�e��drf3��h��

p ¤��'hj�.�	���z�3�3�

20σ

�eiWf3�*dg����f
σ ��d�h

p2 «�(��hj�(q����������\p¬q±hj�3f3hjdgf3���edg��hj�����jd¬«

f3�*�����3ie���\m�
���*�pg��f����

p ��dto3���r���(q�¤��*dgp¬q±h�qrq���d �	�

p ����f
p̂ ¤��ei��z�3�3�*d��*q��*prq����ªh'qt���ed

σ ©3hjpg�*drq
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p �*d

p̂
=

yn
=

219 ¤3�ei��	����¥jd@h�q

Φ
( 20σ

)≈
1−

p̂2
=

1−
2/19

2
=

0.9474.
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=
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⇒
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=
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1.62
=
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σ̂
2

=
(
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1.62
)
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=
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<
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=
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=
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p
(−
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=
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P
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<
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>
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=
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0
<

T
<

4
5
)

P
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>
3
0
)

=
F
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5
)
−

F
(3

0
)

1
−

F
(3

0
)

=
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p
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−

3
0
λ
)
−
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p
(
−

4
5
λ
))
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p
(
−

3
0
λ
)

=
0.78 m
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∏
1
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1
λ
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λ
t
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l(λ
)

=
10

ln
(λ

)−
λ

∑
1
0

i=
1
t
i m3§t��dr���e�*dg���3i�ij��d

d
l

d
λ

=
10λ
−

1
0

∑i=
1

t
i
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d
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d
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=
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=

1
0

P

1
0

i
=

1
t
i m��p¬q����ªh�qg�*q��*d

1
0

1
2
5
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� �~ ���zhjd®h�q

T
=

m
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3 ) m(~t��f3�*dg����d

P
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<
15)

=
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P
(T

>
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=
1−

P
(T

i
>
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ie��d

P
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<
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=
1−
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p
(−

λ
·3·

15) m
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P
(T

>
t)

=
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p
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3λ
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>
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=

U
−
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V
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=
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3·
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>
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U
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f
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)
=

∫
u

0

f
(u|t)f

(t)d
t
=

∫
u

0

3λ
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p
[−

3λ
(u
−

t)]3λ
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p(−
3λ

t)d
t
=

(3λ
)
2u
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p
(−

3λ
u
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E
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T
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V
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)
=
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λ �ei

E
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=
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λ
=
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=
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<
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·
3·
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=
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E
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=

2
3
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E
(X
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=

µ �ei
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=

σ
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η �ei

V
ar(Y
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σ
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2
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x̄
)
2

=
294 m



4"5�637�
�W:&;=<

��e���3o�qg��d¬«hjpgpr��p¬q���d¬qS�	��dgo3drie�,¤

m
=

27 ozh��	�3�*�3ie��ij���j�%�*d�hjp$�r�e�3��d

y
1 ,...,y

2
7 m

ȳ
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