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P (D > 1.0|K) =
∫
∞

1 λKe−λKxdx = e−λK = e−1.61 = 0.2
�
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P (D > 1.0|M) = e−λM = e−3.0 = 0.05
P (D > 1.0|S) = e−λS = e−4.6 = 0.01
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P (D > 1.0) = P (D > 1.0 ∩ K) + P (D > 1.0 ∩ M) + P (D > 1.0 ∩ S)

= P (D > 1.0|K)P (K) + P (D > 1.0|M)P (M) + P (D > 1.0|S)P (S)

= 0.2 · 0.02 + 0.05 · 0.20 + 0.01 · 0.78 = 0.0218.
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P (M |D > 1.0) =
P (D > 1.0 ∩ M)

P (D > 1.0)
=

P (D > 1.0|M)P (M)

P (D > 1.0)

=
0.05 · 0.20

0.0218
= 0.459.
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P (A ∩ B) = P (A ∩ B ∩ K) + P (A ∩ B ∩ M) + P (A ∩ B ∩ S)

= P (B|A ∩ K)P (A|K)P (K) + P (B|A ∩ M)P (A|M)P (M) + P (B|A ∩ S)P (A|S)P (S)

= 0.5 · 0.2 · 0.02 + 0.15 · 0.05 · 0.2 + 0.02 · 0.01 · 0.78

= 0.002 + 0.0015 + 0.000156 = 0.0037

P (K ′|A ∩ B′) = 1 − P (K|A ∩ B ′)

P (K|A ∩ B′) =
P (A ∩ B′ ∩ K)

P (A ∩ B′)
=

P (B′|A ∩ K)P (A ∩ K)

P (A) − P (A ∩ B)

=
(1 − P (B|A ∩ K))P (A ∩ K)

P (A) − P (A ∩ B)

=
0.5 · 0.2 · 0.02

0.0218 − 0.0037
=

0.002

0.0181
= 0.11

P (K ′|A ∩ B′) = 1 − 0.11 = 0.89
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X ∼ N(x; 4.2, 0.4)
�������

P (X > 5.4) = P (
X − 4.2

0.4
>

5.4 − 4.2

0.4
)

= 1 − Φ(3)

= 1 − 0.9987

= 0.0013.
�=��"�"����e��{������
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P (X > k) = 0.05

m

P (
X − 4.2

0.4
>

k − 4.2

0.4
) = 0.05

m

k − 4.2

0.4
= 1.645

m

k = 4.2 + 1.645 · 0.4

= 4.858

≈ 4.9.
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H0 : µ = 4.2

H1 : µ > 4.2.

�q��r����
H0

��� X̄−4.2
s

√

9

∼
�H�(&(���
r���"��#)��
r��*& ����n����
	����:��r����v�;����������	��=r����
	:��) X̄−4.2

s
√

9

≥ t0.05,8 = 1.86
�

¤������
�������o������&�{��1��� 3.967−4.2
s

√

9

= −1.07 < 1.86
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[0, t]
uZr����

t
�����������1�6{��v�

t = 1
���#�-���

P (X = 8|λ = 5) =
(5 · 1)8

8!
· exp (−5 · 1)

= 0.0653.

t = 0.5
���#�-���

λt = 2.5
uZ���

P (X ≥ 5|λt = 2.5) = 1 − P (X ≤ 4|λt = 2.5)

= 1 − 0.8912

= 0.1088.
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P ((
)*���

Xi)i=1,2,...,10 > 10) = 1 − P ((
)*���

Xi)i=1,2,...,10 ≤ 10)

= 1 − P (Xi ≤ 10)10

= 1 − 0.986310

= 1 − 0.871

= 0.129.
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P (T > t) =

{
P (X = 0)

�J���K�
��������"�"������  �u ���
, t > 0

1 , t = 0

=

{
(λt)0 ·exp(−λt)

0!

�;�����
��������"�"������  �u ���
, t > 0

1 , t = 0

=

{
exp(−λt)

�;���K�
��������"�"������  �u ���
, t > 0

1 , t = 0

m

FT (t) = P (T ≤ t)

= 1 − P (T > t)

=

{
1 − exp(−λt) , t ≥ 0
0 , t < 0.

m

f(t) =
dFT (t)

dt

=

{
λ exp(−λt) , t ≥ 0
0 , t < 0.
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λ

�
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= 2λ
�#�������er��

P (X ≤ x) = P (2λT ≤ x)

= P (T ≤
x

2λ
)

= 1 − exp(−
x

2
), x ≥ 0

m

fX(x) =
1

2
exp(−

x

2
), x ≥ 0.
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fY (y) =
1

2
2

2 Γ(2
2 )

y
2

2
−1 exp(−

y

2
) , y ≥ 0

=
1

2
exp(−

y

2
) , y ≥ 0.

��k

����	
�q�s�� �¡�"���	
� ¢v ��������
��}!���q¡� � �£ ¤���r����



¤�$ � �  ��� �¤��:������	��������

�z���
fT (t) = λ exp(−λt), t ≥ 0
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L(t1, . . . , tn;λ) = Πn
i=1λ exp(−λti)

= λn exp(−λ

n∑

i=1

ti)

ln(L(t1, . . . , tn);λ) = n ln(λ) − λ

n∑

i=1

ti

dln(L)

dλ
=

n

λ
−

n∑

i=1

ti.

¤������
���
dln(L)/dλ = 0

���S{��1r��

λ =
n∑n
i=1 ti

=
1

t̄
.

�����
λ = λ̂

�

λ̂ =
1

T̄
.

¤����e �{
2λn/λ̂

��m��;n����

2λn

λ̂
=

2λn
n

P

n

i=1
Ti

= 2λ

n∑

i=1

Ti,

	
��) ���C���
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r���"��C)��
r 2n

& ����n����
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��n������������
χ2 �(&x���
r���"��
�1����������}�"���u�n������)��
r ¡a&x����n����
	����:��r���������m��!&�{��

P (χ2
0.975,2n < 2λ

n∑

i=1

Ti < χ2
0.025,2n) = 0.95

P (
χ2

0.975,2n

2
∑n

i=1 Ti

< λ <
χ2

0.025,2n

2
∑n

i=1 Ti

) = 0.95.

�����
n = 10

���
t̄ = 1/4

uo&({��R���
2
∑n

i=1 ti = 2 · 10 · 1
4 = 5

uo�������K�
��������"�"����-}�"����
(9.591

5 , 34.17
5 ) =

(1.92, 6.83)
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Y = α + βx + ε

u�nK�����
ε
����r�����)��
r ����	:{

Y
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α
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β
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A
���

B
&x����n�n��l�

α
���

β
���

A =
1

n

n∑

i=1

Yi − Bx̄ = Ȳ − Bx̄

B =

∑n
i=1(xi − x̄)Yi∑n
i=1(xi − x̄)2

.
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E[B] =

∑n
i=1(xi − x̄)(α + βxi)∑n

i=1(xi − x̄)2
=

α
∑n

i=1(xi − x̄) + β
∑n

i=1(xi − x̄)xi∑n
i=1(xi − x̄)2

�H¢s�

=
β

∑n
i=1(xi − x̄)(xi − x̄)∑n

i=1(xi − x̄)2
= β.

E[A] =
1

n

n∑

i=1

(α + βxi) − βx̄ = α + βx̄ − βx̄ = α.

Var[B] =

∑n
i=1(xi − x̄)2 Var[Yi]

[
∑n

i=1(xi − x̄)2]2
=

σ2
∑n

i=1(xi − x̄)2

[
∑n

i=1(xi − x̄)2]2

=
σ2

∑n
i=1(xi − x̄)2

.

Var[A] =
1

n2

n∑

i=1

Var[Yi] + Var[B]x̄2

=
σ2

n
+

x̄2σ2

∑n
i=1(xi − x̄)2

= σ2

[
1

n
+

x̄2

∑n
i=1(xi − x̄)2

]

=
σ2

n

∑n
i=1 x2

i∑n
i=1(xi − x̄)2

.

$�}!���
������������������n����a���C}l����t����
���-��� ∑n
i=1(xi − x̄) = (

∑n
i=1 xi) − nx̄ = 0
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n∑

i=1

(xi − x̄)2 =

n∑

i=1

x2
i − 2x̄

n∑

i=1

xi + nx̄2 =

n∑

i=1

x2
i − nx̄2,
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Y0 − Ŷ0
u�&x���

Ŷ0 = A + Bx0 = Ȳ − Bx̄ + Bx0
�

Var[Y0 − Ŷ0] = Var[Y0] + Var[Ŷ0]

= σ2 + Var[A + Bx0] = σ2 + Var[Ȳ − Bx̄ + Bx0]

= Var[Ȳ ] + Var[B](x0 − x̄)2 + σ2

= σ2

{
1 +

1

n
+

(x0 − x̄)2∑n
i=1(xi − x̄)2

}

= σ2

{
1 +

1

10
+

(x0 − x̄)2∑n
i=1(x

10
i=1 − x̄)2

}
.
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x̄ = x0
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