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1 ͷจষதͷۭཝ࣍ (1) ʙ (12) ʹೖΔదͳݴ༿ΛʢΞʣ

ʙʢνʣͷத͔Βબͼͳ͍͞. ·ͨ, ۭཝ (a)ʙ(c) ʹೖ

ΔదͳࣜΛॻ͖ͳ͍͞.

• 1ճͷߦࢼͰ, ͋Δࣄ A Δ֬Λ͜ى͕ p ͱ͢Δ

ͱ, n ճಠཱʹͨ͠ߦࢼͱ͖, A ͕ k ճ͜ىΔճ

Λ֬ม X ʹͱͬͨͱ͖ͷ֬Λೋ߲

ͱ͍͍, B(n, p)Ͱද͢. B(n, p)ͷظ (a)

Ͱ, ࢄ (b) Ͱ͋Δ.

• X ͕ೋ߲ B(n, p) ʹै͏ͱ͖, n ͕ेେ͖

͚Ε, X ۙࣅతʹ (1) ʹै͏. ͜ΕΛ

(2) ఆཧͱΑͿ.

• X1, X2, . . . Xn Λ͍ޓʹಠཱͰ, ಉ֬͡ʹै

͏֬มͱ͢Δ. ͜ͷͱ͖, n ͕ेେ͖͚Ε,

X̄ =
1

n
(X1 +X2 + · · ·+Xn)

ۙࣅతʹ (1) ʹै͏. ͜ΕΛ (3) ఆ

ཧͱ͍͏.

• ֬ม X ͷฏۉΛ µ, ඪ४ภࠩΛ σ ͱ͢Δͱ

͖, ҙͷ λ > 1 ʹର͠,

P (|X − µ| ! λσ) " 1

λ2

͕Γཱͭ. ͜ΕΛ (4) ఆཧͱ͍͏. ·ͨ, ༨

,Δ͜ͱʹΑΓ͑ߟͷ֬Λࣄ ্ͷෆࣜ

P (|X − µ| < λσ) > (c)

ͱಉͰ͋Δ.

• ௐࠪରͰ͋Δूஂʢू߹ʣΠ ͱ, Π ͷ֤ཁૉͷಛ

ੑ X ͷ (Π, X) Λ (5) ͱ͍͏. ͜ͷ X ֬

มͱͯ֬͢͠Δ. ͜ͷ֬Λ (6)

ͱ͍͍, X ͷظΛ (7) , ࢄΛ (8) ͱ

͍͏.

• Π ͕༗͔ݶ, ·ͨཁૉͷ͕গͳ͚Ε, ͯ͢

ͷཁૉʹ͍ͭͯ X ΛௐΔ͜ͱ༰қͰ͋Ζ͏.

͜ΕΛ (9) ͱ͍͏. Ұํ, Π ͕ඇৗʹେ͖ͳ

ूஂͰ͋ͬͨΓ, ແݶͰ͋Δ߹ (9) ෆՄ

Ͱ͋Δ. Π ͔ΒબΕͨ n ͷཁૉͷݸ X ͷ

(x1, x2, . . . , xn) ͔Β (Π, X) શମͷใΛಘΔʢਪ

ఆ͢Δʣ͜ͱΛ, (10) ͱ͍͏.

• (10) ʹ͓͚Δ (x1, x2, . . . , xn) ͷ͜ͱΛେ͖͞

n ͷ (11) ͱ͍͍, (11) ΛͱΓग़͢͜ͱΛ

(12) ͱ͍͏.

ʢղཝʣ

(1)ʙ(12) ʹೖΔ࠷దͳݴ༿ΛʢΞʣʙʢνʣͷத͔

Βબͼͳ͍͞.

(1) (2)

(3) (4)

(5) (6)

(7) (8)

(9) (10)

(11) (12)

ʢΞʣਖ਼ن ʢΠʣϙΞιϯ ʢʣνΣϏγΣϑͷ

ʢΤʣϥϓϥεͷ ʢΦʣத৺ݶۃ

ʢΧʣඪຊௐࠪ ʢΩʣશௐࠪ ʢΫʣࠃௐࠪ

ʢέʣඪຊ ʢίʣඪຊநग़ ʢαʣฏۉ

ʢγʣࢄ ʢεʣෆภࢄ ʢηʣඪຊࢄ

ʢιʣूஂ ʢλʣඪࣝ ʢνʣूஂ

(a)ʙ(c) ʹೖΔదͳࣜΛॻ͖ͳ͍͞.

(a)

(b)

(c)

(1) ʢΞʣ (2) ʢΤʣ (3) ʢΦʣ (4) ʢʣ

(5) ʢιʣ (6) ʢνʣ (7) ʢαʣ (8) ʢγʣ

(9) ʢΩʣ (10) ʢΧʣ (11) ʢέʣ (12) ʢίʣ

(a) np (b) np(1− p) (c) 1− 1

λ2

Ҏ্ʲ֤ 2ʳ
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2 ,ͷ֬ͷΛ,ʮ1ʯʮ0.5ʯʮ+ʯʮ−ʯʮΦ(z)ʢͨͩ࣍͠ z

۩ମతͳͱ͢Δ͜ͱʣʯΛ༻͍ͯද͠ͳ͍͞. ͨ

ͩ͠, Z ඪ४ਖ਼نʹै͏֬มͱ͠, X ظ

 µ = 140, ࢄ σ2 = 25 ͷਖ਼نʹै͏֬มͱ

͢Δ. ·ͨ, Φ(z) = P (0 ≤ Z ≤ z) Ͱ͋Δ.

ྫʣ P (1.57 " Z) = 0.5− Φ(1.57)

(1) P (−0.97 " Z " 0)

=P (0 " Z " 0.97)

=Φ(0.97). ʲ5ʳ

(2) P (0.51 " Z " 2.22)

=P (0 " Z " 2.22)− P (0 " Z < 0.51)

=Φ(2.22)−Φ(0.51). ʲ5ʳ

(3) P (137.4 " X " 152.3)

=P

(
137.4− 140

5
" X − 140

5
" 152.3− 140

5

)

=P

(
−2.6

5
" Z " 12.3

5

)

=P (−0.52 " Z " 2.46)

=P (−0.52 " Z " 0) + P (0 " Z " 2.46)

=Φ(0.52) +Φ(2.46). ʲ5ʳ

(4) P (X " 131.1)

=P

(
X − 140

5
" 131.1− 140

5

)

=P

(
Z " −8.9

5

)
= P (Z " −1.78)

=P (1.78 " Z)

=1− P (Z " 1.78)

=1− (0.5 + P (0 " Z " 1.78))

=0.5− P (0 " Z " 1.78)

=0.5−Φ(1.78). ʲ5ʳ

3 දͱཪͷग़Δ͕֬ಉ͡Ͱ͋Δߗ՟Λ 4000ճ͛Δͱ

͖ʹ, ද͕ग़ΔճΛ X ͱ͢Δ. ͜ͷͱ͖, ͷʹ࣍

͑ͳ͍͞.

(1) X ֬มͱ͑ߟΒΕΔ. X ͷظͱࢄͷΛ

͑ͳ͍͞.

X  ೋ߲ B
(
4000, 1

2

)
ʹै͏ͷͰ, ,ظ

µ = 4000× 1

2
= 2000,

ࢄ

σ2 = 4000× 1

2
×

(
1− 1

2

)
= 1000

Ͱ͋Δ.ʲ5ʳ

• ยํ͚ͩٻΊ͍ͯΔ߹ʲ2ʳ

• ͨͩ͠, (2) ʹ͓͍ͯ, X ͕ N(2000, 1000) ʹै͏ͱ͠

.Δ߹ʲ5ʳ͍ͯ͠ࢉܭͯ

(2) X ,ʹै͏ͱͯ͠نతʹਖ਼ࣅ͕ۙ ද͕ 2017 ճҎ্

ͰΔ֬ΛٻΊͳ͍͞.

P (2017 " X) ≈P (2017− 0.5 " X)

=P

(
2017− 0.5− 2000√

1000
" X − 2000√

1000

)

=P

(
16.5√
1000

" Z

)

=0.5− P

(
0 " Z <

16.5√
1000

)

=0.5− Φ

(
16.5√
1000

)

=0.5− Φ (0.52)

=0.5− 0.19847

=0.30153. ʲ5ʳ

• ਖ਼نʹۙ֬ͯ͠ࣅΛٻΊΔࡍ, ±0.5 ิਖ਼Λ͍ͯ͠

ͳ͍߹ 1ݮ͢Δ.
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4 ͋Δํͷখֶߍ৽ೖੜஉࢠͷฏۉ µ Λௐ͍ͨ.

ͦͷͨΊ, 900ਓΛແ࡞ҝநग़ͨ͠Β, ฏۉ 116.2cmͰ

͋ͬͨ. աڈͷࢿྉ͔Β, খֶߍ৽ೖੜஉࢠͷ, ඪ

४ภࠩ σ = 4.86cm ͷਖ਼نʹै͏ͱ͑ߟΒΕΔ. ฏ

ۉ µ ͷ৴པ 95% ͱ 90% ͷ৴པ۠ؒΛͦΕͧΕ

.Ίͳ͍͞ٻ

900ਓͷฏۉΛ x̄ ͱ͓͘ͱ, ͜Ε N(µ, 4.862/900) ʹै

͏֬มͷͻͱͭͷ࣮ݱͰ͋Δ. ৴པ β ͷ৴པ۠ؒΛ

[x̄− ε, x̄+ ε], x̄ = 116.2

ͱ͓͘ͱ,

β =P (x̄− ε " µ " x̄+ ε)

=P (−ε " x̄− µ " ε)

=P

(
− ε

4.86/
√
900

" x̄− µ

4.86/
√
900

" ε

4.86/
√
900

)

=2P

(
0 " Z " ε

4.86/
√
900

)

=2Φ

(
ε

4.86/
√
900

)
.

৴པ β = 0.95 ͷͱ͖,

Φ

(
ε

4.86/
√
900

)
=

0.95

2
= 0.475

⇐⇒ ε

4.86/
√
900

= 1.96

⇐⇒ ε = 1.96× 4.86√
900

=
1.96× 4.86

30
= 0.31752.

Αͬͯ, ৴པݶ 116.2± 0.32 Ͱ͋Δ͔Β, ৴པ۠ؒ

[115.88,116.52]

Ͱ͋Δ.ʲ5ʳ

Ұํ, ৴པ β = 0.9 ͷͱ͖,

Φ

(
ε

4.86/
√
900

)
=

0.9

2
= 0.45

⇐⇒ ε

4.86/
√
900

= 1.64

⇐⇒ ε = 1.64× 4.86√
900

=
1.64× 4.86

30
= 0.26568.

Αͬͯ, ৴པݶ 116.2± 0.27 Ͱ͋Δ͔Β, ৴པ۠ؒ

[115.93,116.47]

Ͱ͋Δ.ʲ5ʳ

5 ͋Δਫ਼ີثػϝʔΧʔͰ, ܘͷฏ͕ۉ µ = 3.32 cm,

ඪ४ภࠩ σ = 0.03 cm ͷϘϧτΛ͍ͯͨ͠. ͋Δ,

10 ,ͷϘϧτΛҙʹநग़ͨ͠Βݸ ܘͷฏ͕ۉ 3.34

cm Ͱ͋ͬͨ. ͜ͷϘϧτͷػցਖ਼ৗʹಈͯ͠࡞

͍ΔͩΖ͏͔ʁ༗ҙਫ४ 1% Ͱݕఆ͠ͳ͍͞.

(1) ແԾઆؼ H0 Λʮܘͷฏۉ µ = 3.32cm Ͱ͋Δʯͱ

͢Δ.ʲ2ʳ

(2) ରཱԾઆ H1 ʮµ = µ1 ̸= 3.32cm Ͱ͋Δʯͱ͢Δ.̡ 2

ʳ

ʢยଆݕఆͷ߹ʲ1 ʣr

(3) ۉͷඪຊฏݸ10 X =
1

10
(X1 + · · ·+X10) Λ͑ߟΔͱ,

͜Ε N(µ, 0.032/10) ʹै͏.ʲ2ʳ

(4) ରཱԾઆͷઃఆ͔Β, ྆ଆݕఆ͢Δ. Αͬͯ, ٫Ҭغ

P (|Z| > k) = 0.01 Λຬͨ͢ Z ͷશମ

ͱͳΔʢͨͩ͠, Z  N(0, 1) ʹै͏֬มʣ.

0.01 =P (|Z| > k) = 2P (k < Z)

=2(0.5− P (0 " Z " k)) = 2(0.5− Φ(k))

∴ Φ(k) = 0.5− 0.01

2
= 0.495

∴ k = 2.58.

Αͬͯ, ٫Ҭͷෆࣜغ

|Z| > 2.58 ⇐⇒
∣∣∣∣
X̄ − 3.32

0.03/
√
10

∣∣∣∣> 2.58

⇐⇒
∣∣X̄ − 3.32

∣∣> 2.58× 0.03√
10

= 0.024476

Ͱ͋Δ. ͭ·Γ, ٫Ҭغ W 

|w − 3.32| > 0.024476

Λຬͨ͢ w ͷશମͰ͋Δ.ʲ2ʳ

(5) ,ࠓ αΠζ 10 ͷ࣮ଌ͕ 3.34 ͕ͩ, ͜Ε

|3.34− 3.32| = 0.02 < 0.024476

ΑΓ, ,٫Ҭʹؚ·Εͳ͍ͷͰغ H0 ࠾͞ΕΔ. ͭ

·Γ, ػցਖ਼ৗʹಈ͍ͯ͠࡞Δͱ͍ͬͯΑ͍.ʲ2

ʳ


