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1.

(1)

õ�¼êβΦ(µ) = P(X ≥ 2.6) = P
(√

n(X − µ) ≥
√

n(2.6 − µ)
)

= 1 − Φ
(√

n(2.6 − µ)
)

=


1 − Φ(0.6

√
n) , µ = 2

Φ(0.4
√

n) , µ = 3

∴�1�a�ØVÇα = 1 − Φ(0.6
√

n)

�1�a�ØVÇβ = 1 − Φ(0.4
√

n)

�n = 20�§

�1�a�ØVÇα = 1 − Φ(2.68) = 0.00368

�1�a�ØVÇβ = 1 − Φ(1.79) = 0.0367

(2)

β = 1 − Φ(0.4
√

n) ≤ 0.01

∴ Φ(0.4
√

n) ≥ 0.99

∴ 0.4
√

n ≥ 2.33

∴ n ≥ 33.9

∴ n���34

(3)

�n→ +∞�§Φ(0.6
√

n)→ 1§Φ(0.4
√

n)→ 1

∴ α = 1 − Φ(0.6
√

n)→ 0§β = 1 − Φ(0.4
√

n)→ 0

2.

(1)

õ�¼êβΦ(θ) = P(X(n) ≤ 2.5) =
[
P(X1 ≤ 2.5)

]n
=


1, , θ ≤ 2.5(
2.5
θ

)n

, θ > 2.5
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∵ βΦ(θ)'uθ4~

∴u�Y²�

(
2.5
3

)n

(3)(
2.5
3

)n

≤ 0.05

∴ n ≥ 16.43

∴ n���17

4.

H0 : µ = 52↔ H1 : µ , 52

áý��

(X1, X2, · · · , Xn) : |T | =

∣∣∣∣∣∣
√

n(X − µ0)
S

∣∣∣∣∣∣ > tn−1

(
α

2

)
d?n = 6 , µ0 = 52 , α = 0.05§O��

|T | = 0.41 < 2.571 = t5(0.025)

∴�É�b�

5.

H0 : µ ≥ 1000↔ H1 : µ < 1000

áý��

(X1, X2, · · · , Xn) : U =

√
n(X − µ0)
σ

< −uα


d?n = 25 , µ0 = 1000 , α = 0.05 , σ = 100 , X = 950§O��

U = −2.5 < −1.6449 = −u0.05

∴áý�b�§=ØÜ�

7.

H0 : µ ≤ 19↔ H1 : µ > 19

áý��

(X1, X2, · · · , Xn) : T =

√
n(X − µ0)

S
> tn−1(α)


d?n = 16 , µ0 = 19 , α = 0.01§O��

T = 4.45 > 2.602 = t15(0.01)

∴áý�b�§�@�k¤Jp

5:ùpÌ*þF"ó²k¤Jp§�µ > 19A�3éáb�
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9.

H0 : µ = 5↔ H1 : µ , 5

áý��

(X1, X2, · · · , Xn) : |T | =

∣∣∣∣∣∣
√

n(X − µ0)
S

∣∣∣∣∣∣ > tn−1

(
α

2

)
d?n = 10 , µ0 = 5 , α1 = 0.05 , α2 = 0.01 , X = 5.3 , S = 0.3§O��

|T | = 3.16 > 2.262 = t9(0.025)

|T | = 3.16 < 3.250 = t9(0.005)

∴3Y²0.05eáý�b�§@�Åìó�ØûÐ"

3Y²0.01e�É�b�§vk¿©nd@�Åìó�ØûÐ"

10.

P1i�I¯ÁBf����¹�(Xi,Yi) , i = 1, 2, . . . , n

-Zi = Xi − Yi§�b½Z1, · · · ,Zn ∼ N(µ, σ2)

u´�8(�u�Xeb�

H0 : µ = 0←→ H1 : µ , 0

áý��

(Z1, · · · ,Zn) : |T | =

∣∣∣∣∣∣
√

n(Z − µ0)
S

∣∣∣∣∣∣ > tn−1

(
α

2

)
d?n = 10 , µ0 = 0 , α = 0.05 , Z = −0.41 , S = 0.3872§O��

|T | = 3.348 > 2.262 = t9(0.025)

∴áý�b�§Ø�@�F�5ÃwÍ�É

11.

P1i�<Ôöc��N�(Xi,Yi) , i = 1, 2, . . . , n

-Zi = Xi − Yi§�b½Z1, · · · ,Zn ∼ N(µ, σ2)

u´�8(�u�Xeb�

H0 : µ ≤ 8←→ H1 : µ > 8

áý��

(Z1, · · · ,Zn) : T =

√
n(Z − µ0)

S
> tn−1(α)


d?n = 9 , µ0 = 8 , α = 0.05 , Z = 8.09 , S = 1.83§O��

T = 0.149 < 1.86 = t8(0.05)

∴�É�b�§Ø�@�èWÜ\D�&
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12.

H0 : µ1 − µ2 ≤ 8←→ H1 : µ1 − µ2 > 8

áý��

(X1, · · · , Xn1 ,Y1, · · · ,Yn2) : T =
X − Y − µ0

S w

√
n1n2

n1 + n2
> tn1+n2−2(α)


Ù¥S 2

w =
1

n1 + n2 − 2

 n1∑
i=1

(Xi − X)2 +

n2∑
j=1

(Y j − Y)2


d?n1 = n2 = 9 , µ0 = 8 , α = 0.05§O��

T = 0.0275 < 1.746 = t16(0.05)

∴�É�b�§Ø�@�èWÜ\D�&

14.

H0 : σ2 = 16←→ H1 : σ2 , 16

áý��

{
(X1, · · · , Xn) :

(n − 1)S 2

σ2
0

< χ2
n−1(1 −

α

2
)½

(n − 1)S 2

σ2
0

> χ2
n−1(

α

2
)
}

d?n = 10 , σ2
0 = 16 , α = 0.05 , S 2 = 32.652§χ2

9(0.025) = 19.023§χ2
9(0.975) = 2.7

O��
(n − 1)S 2

σ2
0

= 18.367Ø3áý�S

∴�É�b�§�@���´16

16.

1©:

H0 :
σ2

2

σ2
1

= 1←→ H1 :
σ2

2

σ2
1

, 1

áý��

{
(X1, · · · , Xn1 ,Y1, · · · ,Yn2) :

S 2
2

S 2
1

< Fn2−1,n1−1(1 −
α

2
)½

S 2
2

S 2
1

> Fn2−1,n1−1(
α

2
)
}

d?n1 = 7 , n2 = 8 , F7,6(0.025) = 5.70 , F7,6(0.975) =
1

F6,7(0.025)
= 0.195§

O��
S 2

2

S 2
1

= 1.398Ø3áý�S

∴�É�b�§@�����

2©: H′0 : µ1 − µ2 ≥ 0←→ H′1 : µ1 − µ2 < 0

áý��

(X1, · · · , Xn1 ,Y1, · · · ,Yn2) : T =
X − Y − µ0

S w

√
n1n2

n1 + n2
< −tn1+n2−2(α)
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O��T = −1.83 < −1.7709 = −t13(0.05)

∴áý�b�§@�`è�²þó]$u¯

19.

áý��

{
(X1, · · · , Xn1 ,Y1, · · · ,Yn2) :

S 2
2

S 2
1

> Fn2−1,n1−1(α)
}

d?n1 = n2 = 9 , α = 0.05 , F8,8(0.05) = 3.44 , S 2
1 = 1.536 × 10−3 , S 2

2 = 8.644 × 10−3

O��
S 2

2

S 2
1

= 5.628 > 3.44 = F8,8(0.05)

∴áý�b�§@�σ2
1 < σ

2
2

22.

1©:

H0 :
σ2

2

σ2
1

= 1←→ H1 :
σ2

2

σ2
1

, 1

áý��

{
(X1, · · · , Xn1 ,Y1, · · · ,Yn2) :

S 2
2

S 2
1

< Fn2−1,n1−1(1 −
α

2
)½

S 2
2

S 2
1

> Fn2−1,n1−1(
α

2
)
}

d?n1 = 6 , n2 = 6 , F5,5(0.025) = 7.15 , F5,5(0.975) =
1

F5,5(0.025)
= 0.140§

S 2
1 = 7.867 × 10−6§S 2

2 = 7.1 × 10−6

O��
S 2

2

S 2
1

= 0.903Ø3áý�S

∴�É�b�§@�����

2©:

H′0 : µ1 − µ2 = 0←→ H′1 : µ1 − µ2 , 0

áý��

(X1, · · · , Xn1 ,Y1, · · · ,Yn2) : |T | =

∣∣∣∣∣∣X − Y − µ0

S w

√
n1n2

n1 + n2

∣∣∣∣∣∣ > tn1+n2−2(α/2)


O��|T | = 1.372 < 2.208 = t10(0.05)

∴�É�b�§@�ùü|>f��Ã�É
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24.

X − 2Y ∼ N
(
µ1 − 2µ2,

σ2
1

n
+

4σ2
2

m

)

∴Ä½��

(X1, · · · , Xn,Y1, · · · ,Ym) : T = (X − 2Y − µ0)
/√

σ2
1

n
+

4σ2
2

m
> u(α)


26.

PX =


2 , c#365�±þ

1 , ÄK

Ku�¯K�H0 : P(X = 1) = 86.45% , P(X = 2) = 13.55%

H0¤á�§χ2ÚOþ�Z =

k∑
i=1

(vi − npi)2

npi
CqÑlχ2

k−1

d?v1 = 343 , v2 = 57 , k = 2 , n = 400§O��

Z0 =
(343 − 400 × 86.45%)2

400 × 86.45%
+

(57 − 400 × 13.55%)2

400 × 13.55%
= 0.167 < 3.841 = χ2

1(0.05)

∴�É�b�§@�vkCz

29.

ù¥�ê�5�§

p0 = P(X = 0) =
C0

5C3
3

C3
8

=
1
56

, p1 = P(X = 1) =
C1

5C2
3

C3
8

=
15
56

p2 = P(X = 2) =
C2

5C1
3

C3
8

=
15
28

, p3 = P(X = 3) =
C3

5C0
3

C3
8

=
5

28

u�¯K�=z�H0 : P(X = i) = pi , i = 0, 1, 2, 3

v0 = 1 , v1 = 31 , v2 = 55 , v3 = 25 , n = 112 , k = 4

χ2ÚOþ�Z0 =
(1 − 2)2

2
+

(31 − 30)2

30
+

(55 − 60)2

60
+

(25 − 20)2

20
= 2.2 < 7.815 = χ2

3(0.05)

∴�É�b�§@�ù¥�ê�5

31.

H0 :`!¯!Zn�ó��þ��

u�ÚOþ:

K = n
r∑

i=1

s∑
j=1

(ni j − ni·n· j/n)2

ni·n· j
§�H0¤á�§CqÑlχ2

(r−1)(s−1)
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r = 3 , s = 3 , n = 300 , n1· = 126 , n2· = 119 , n3· = 55 , n·1 = 109 , n·2 = 100 , n·3 = 91

O��χ2ÚOþ�

K = 15.41 > 9.488 = χ2
4(0.05)

∴áýH0§@��ó��þØ��§`��`§Z���

32.

òL¥�Ø�ê�u3�Ü¿��:

�Ø�ê fi 0 1 2 ≥ 3
¹ fi��Ø��ê 86 40 19 5

Poisson©Ùëêλ�MLE�λ̂ = X =
2
3

-�Ø�ê�r.v.X§Ku�¯K�À�

H0 : r.v.X ∼ Poi
(
2
3

)
d?n = 150§nØ�

np0 = nP(X = 0) = 150 ×
(2/3)0e−2/3

0!
= 77.01

np1 = nP(X = 1) = 150 ×
(2/3)1e−2/3

1!
= 51.34

np2 = nP(X = 2) = 150 ×
(2/3)2e−2/3

2!
= 17.11

np3 = nP(X ≥ 3) = 150 − 77.01 − 51.34 − 17.11 = 4.54

∴ χ2ÚOþ�

Z0 =
(86 − 77.01)2

77.01
+

(40 − 51.34)2

51.34
+

(19 − 17.11)2

17.11
+

(5 − 4.54)2

4.54
= 3.81 < 5.991 = χ2

2(0.05)

∴�É�b�§@�<M�Ø�êÑlPoisson©Ù

33.

i «m vi pi npi (vi − npi)2 (vi − npi)2

npi
1 (−∞,30] 5 0.0228 4.56 0.1936 0.0425
2 (30,40] 15 0.0690 13.8 1.44 0.1043
3 (40,50] 30 0.1596 31.92 3.6864 0.1155
4 (50,60] 51 0.2486 49.72 1.6348 0.0329
5 (60,70] 60 0.2486 49.72 105.6784 2.1255
6 (70,80] 23 0.1596 31.92 79.5664 2.4927
7 (80,90] 10 0.0690 13.8 14.44 1.0464
8 (90,+∞) 6 0.0228 4.56 2.0736 0.4547∑

- 200 1 200 - 6.4145
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χ2ÚOþ�Z0 = 6.4145 < 14.067 = χ2
7(0.05)

∴�É�b�§@�¤1Ñl��N(60, 152)
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