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1 ࣍ͷจষதͷۭཝ (1) ʙ (10) ʹೖΔద੾ͳݴ༿ΛʢΞʣ

ʙʢνʣͷத͔Βબͼͳ͍͞. ·ͨ, ۭཝ (a)ʙ(e) ʹೖ

Δద੾ͳࣜΛॻ͖ͳ͍͞.

• 1ճͷߦࢼͰ, ͋Δࣄ৅ A Δ֬཰Λ͜ى͕ p ͱ͢

Δ. ͜ͷߦࢼΛ n ճಠཱʹͨ͠ߦࢼͱ͖, A ͕ k ճ

Δճ਺͜ى X ͸֬཰ม਺ͱͳΔ. ͜ͷ֬཰෼෍Λ

ೋ߲෼෍ͱ͍͍, B(n, p) Ͱද͢. B(n, p) ͷظ଴஋

͸ (a) Ͱ, ෼ࢄ͸ (b) Ͱ͋Δ.

• X ͕ೋ߲෼෍ B(n, p)ʹै͏ͱ͖, n͕େ͖͘, p͕

े෼খ͍͞৔߹, X ͸ۙࣅతʹ (1) ෼෍ʹै͏.

• X1, X2, . . . Xn Λ͍ޓʹಠཱͰ, ಉ֬͡཰෼෍ʹै

͏֬཰ม਺ͱ͢Δ. ͜ͷͱ͖, n ͕े෼େ͖͚Ε͹,

X̄ =
1

n
(X1 +X2 + · · ·+Xn)

͸ۙࣅతʹ (2) ෼෍ʹै͏. ͜ΕΛ (3) ఆ

ཧͱ͍͏. ֤ Xi ͷظ଴஋͕ µ Ͱ෼͕ࢄ σ2 ͷͱ͖,

X̄ ͷظ଴஋͸ (c) Ͱ, ෼ࢄ͸ (d) Ͱ͋Δ.

• ֬཰ม਺ X ͷظ଴஋Λ µ, ඪ४ภࠩΛ σ ͱ͢Δͱ

͖, ೚ҙͷ λ > 1 ʹର͠,

P (|X − µ| < λσ) > 1− 1

λ2

͕੒Γཱͭ. ͜ΕΛ (4) ͷఆཧͱ͍͏. ·ͨ, ༨

,Δ͜ͱʹΑΓ͑ߟ৅ͷ֬཰Λࣄ ্ͷෆ౳ࣜ͸

P (|X − µ| ! λσ) " (e)

ͱಉ஋Ͱ͋Δ͜ͱ͕Θ͔Δ.

• ௐࠪର৅Ͱ͋Δूஂʢू߹ʣΠ ͱ, Π ͷ֤ཁૉͷಛ

ੑ X ͷ૊ (Π, X) Λ (5) ͱ͍͏. ͜ͷ X ͸֬

཰ม਺ͱͯ֬͠཰෼෍͢Δ. ͜ͷ֬཰෼෍Λ (6)

ͱ͍͍, X ͷظ଴஋Λ (7) , ෼ࢄΛ (8) ͱ

͍͏.

• Πͷશͯͷཁૉʹରͯ͠, X Λௐ΂Δ͜ͱΛ (9)

ͱ͍͏. ͔͠͠, Π ͕ඇৗʹେ͖ͳूஂͰ͋ͬͨΓ,

ແݶͰ͋Δ৔߹͸ (9) ͸ෆՄೳͰ͋Δ. Π ͔

Βબ͹Εͨ n ͷཁૉͷݸ X ͷ૊ (x1, x2, . . . , xn)

͔Β (Π, X) શମͷ৘ใΛಘΔʢਪఆ͢Δʣ͜ͱΛ,

(10) ͱ͍͏.

ʢղ౴ཝʣ
ʲ֤ 2఺ʳ

(a)ʙ(e) ʹೖΔద੾ͳࣜΛॻ͖ͳ͍͞.

(a)ɹnpɹɹɹɹɹɹɹ

(b)ɹnp(1− p)ɹɹɹɹɹɹɹ

(c)ɹµɹɹɹɹɹɹɹ

(d)ɹ
σ2

n
˞ඪ४ภࠩ

σ√
n
͸ʲ1఺ʳɹɹɹɹɹɹɹ

(e)ɹ
1

λ2ɹɹɹɹɹɹɹ

(1)ʙ(10) ʹೖΔ࠷΋ద੾ͳݴ༿ΛԼͷʢΞʣʙʢνʣ͔

Βબͼͳ͍͞.

(1)ɹ ʢΠʣɹɹɹɹɹɹɹ (2)ɹ ʢΞʣɹɹɹɹɹɹɹ

(3)ɹ ʢΦʣɹɹɹɹɹɹɹ (4)ɹ ʢ΢ʣɹɹɹɹɹɹɹ

(5)ɹ ʢιʣɹɹɹɹɹɹɹ (6)ɹ ʢνʣɹɹɹɹɹɹɹ

(7)ɹ ʢαʣɹɹɹɹɹɹɹ (8)ɹ ʢγʣɹɹɹɹɹɹɹ

(9)ɹ ʢΩʣɹɹɹɹɹɹɹ (10)ɹʢΧʣɹɹɹɹɹɹɹ

ʢબ୒ࢶʣ

ʢΞʣਖ਼ن ʢΠʣϙΞιϯ ʢ΢ʣνΣϏγΣϑ

ʢΤʣϥϓϥε ʢΦʣத৺ݶۃ

ʢΧʣඪຊௐࠪ ʢΩʣશ਺ௐࠪ ʢΫʣࠃ੎ௐࠪ

ʢέʣඪຊ ʢίʣඪຊநग़ ʢαʣ฼ฏۉ

ʢγʣ฼෼ࢄ ʢεʣෆภ෼ࢄ ʢηʣඪຊ෼ࢄ

ʢιʣ฼ूஂ ʢλʣ਺ඪࣝ ʢνʣ฼ूஂ෼෍
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2 ࣍ͷ֬཰ͷ஋ΛٻΊͳ͍͞. ͨͩ͠, Z ͸ඪ४ਖ਼ن෼෍

ʹै͏֬཰ม਺ͱ͠, X ͸ظ଴஋ µ = 160, ෼ࢄ σ2 = 25

ͷਖ਼ن෼෍ʹै͏֬཰ม਺ͱ͢Δ.
ʲ֤ 5఺ʳ

(1) P (−0.97 " Z " 0)

=P (0 " Z " 0.97)

=Φ(0.97)

=0.33398.

(2) P (0.51 " Z " 2.22)

=P (0 " Z " 2.22)− P (0 " Z < 0.51)

=Φ(2.22)− Φ(0.51)

=0.48679− 0.19497

=0.29182.

(3) P (147.4 " X " 162.3)

=P

(
147.4− 160

5
" X − 160

5
" 162.3− 160

5

)

=P

(
−12.6

5
" Z " 2.3

5

)
= P (−2.52 " Z " 0.46)

=P (−2.52 " Z " 0) + P (0 " Z " 0.46)

=P (0 " Z " 2.52) + P (0 " Z " 0.46)

=Φ(2.52) + Φ(0.46)

=0.49413 + 0.17724 = 0.67137.

(4) P (X " 151.1)

=P

(
X − 160

5
" 151.1− 160

5

)

=P

(
Z " −8.9

5

)
= P (Z " −1.78)

=P (1.78 " Z)

=0.5− Φ(1.78)

=0.5− 0.46246 = 0.03754.

• ֬཰ͷ஋ΛٻΊͣ, Φ(k) Λ༻͍ͯਖ਼͘͠ද͍ͤͯΕ͹,

֤໰ʲ4఺ʳՃ఺.

3 දͱཪͷग़Δ֬཰͕ಉ͡Ͱ͋Δߗ՟Λ 4000ճ౤͛Δͱ

͖ʹ, ද͕ग़Δճ਺Λ X ͱ͢Δ. ͜ͷͱ͖, ࣍ͷ໰ʹ౴

͑ͳ͍͞.
ʲ֤ 5఺ʳ

(1) X ͸֬཰ม਺ͱ͑ߟΒΕΔ. X ͷظ଴஋ͱ෼ࢄͷ஋Λ

౴͑ͳ͍͞.

X ͸ ೋ߲෼෍ B
(
4000, 1

2

)
ʹै͏ͷͰ, ,଴஋͸ظ

µ = 4000× 1

2
= 2000,

෼ࢄ͸

σ2 = 4000× 1

2
×

(
1− 1

2

)
= 1000

Ͱ͋Δ.

• ยํ͚ͩٻΊ͍ͯΔ৔߹͸ʲ2఺ʳ

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

.Δ৔߹͸ʲ5఺ʳ͍ͯ͠ࢉܭͯ

(2) X ,෼෍ʹै͏ͱͯ͠نతʹਖ਼ࣅ͕ۙ ද͕ 2018 ճҎ্

ͰΔ֬཰ΛٻΊͳ͍͞.

P (2018 " X) ≈P (2018− 0.5 " X)

=P

(
2018− 0.5− 2000√

1000
" X − 2000√

1000

)

=P

(
17.5√
1000

" Z

)
ʲ2఺ʳ

=0.5− P

(
0 " Z <

17.5√
1000

)

=0.5− Φ

(
17.5√
1000

)

=0.5− Φ (0.55)

=0.5− 0.20884

=0.29116. ʲ5఺ʳ

• ਖ਼ن෼෍ʹۙ֬ͯ͠ࣅ཰ΛٻΊΔࡍ, ±0.5 ิਖ਼Λ͍ͯ͠

ͳ͍৔߹͸ 1఺ݮ఺͢Δ.
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4 ͋Δ஍ํͷதֶߍ৽ೖੜஉࢠͷฏۉ਎௕ µ Λௐ΂͍ͨ.

ͦͷͨΊ, 900ਓΛແ࡞ҝநग़ͨ͠Β, ฏۉ͸ 146.6cmͰ

͋ͬͨ. աڈͷࢿྉ͔Β, খֶߍ৽ೖੜஉࢠͷ਎௕͸, ඪ

४ภࠩ σ = 9.9cm ͷਖ਼ن෼෍ʹै͏ͱ͑ߟΒΕΔ. ฏۉ

਎௕ µ ͷ৴པ౓ 95% ͱ 99% ͷ৴པ۠ؒΛͦΕͧΕٻ

Ίͳ͍͞.

900ਓ෼ͷฏۉΛ x̄ ͱ͓͘ͱ, ͜Ε͸ N(µ, 9.92/900) ʹै

͏֬཰ม਺ͷͻͱͭͷ࣮ݱ஋Ͱ͋Δ. ৴པ౓ β ͷ৴པ۠ؒΛ

[x̄− ε, x̄+ ε], x̄ = 146.6

ͱ͓͘ͱ,

β =P (x̄− ε " µ " x̄+ ε)

=P (−ε " x̄− µ " ε)

=P

(
− ε

9.9/
√
900

" x̄− µ

9.9/
√
900

" ε

9.9/
√
900

)

=2P

(
0 " Z " ε

9.9/
√
900

)

=2Φ

(
ε

9.9/
√
900

)
. ʢ̡ 4఺ ʣr

৴པ౓ β = 0.95 ͷͱ͖,

Φ

(
ε

9.9/
√
900

)
=

0.95

2
= 0.475

⇐⇒ ε

9.9/
√
900

= 1.96

⇐⇒ ε = 1.96× 9.9√
900

=
1.96× 9.9

30
= 0.6468.

Αͬͯ, ৴པݶ౓͸ 146.6± 0.65 Ͱ͋Δ͔Β, ৴པ۠ؒ͸

[145.95,147.25]

Ͱ͋Δ.ʲ5఺ʳ

Ұํ, ৴པ౓ β = 0.99 ͷͱ͖,

Φ

(
ε

9.9/
√
900

)
=

0.99

2
= 0.495

⇐⇒ ε

9.9/
√
900

= 2.5758

⇐⇒ ε = 2.5758× 9.9√
900

=
2.5758× 9.9

30
= 0.85.

Αͬͯ, ৴པݶ౓͸ 146.6± 0.85 Ͱ͋Δ͔Β, ৴པ۠ؒ͸

[145.75,147.45]

Ͱ͋Δ.ʲ5఺ʳ

5 ͋Δਫ਼ີثػϝʔΧʔͰ͸, ௚ܘͷฏ͕ۉ µ = 3.32 cm,

ඪ४ภࠩ σ = 0.03 cm ͷωδΛ੡଄͍ͯͨ͠. ͋Δ೔,

,ͷωδΛ೚ҙʹநग़ͨ͠Βݸ10 ௚ܘͷฏ͕ۉ 3.35 cm

Ͱ͋ͬͨ. ͜ͷϘϧτͷ੡଄ػց͸ਖ਼ৗʹಈ͍ͯ͠࡞Δ

ͩΖ͏͔ʁ༗ҙਫ४ 1% Ͱݕఆ͠ͳ͍͞.

(1) ແԾઆؼ H0 Λʮ௚ܘͷฏۉ͸ µ = 3.32cm Ͱ͋Δʯͱ

͢Δ.ʲ1఺ʳ

(2) ରཱԾઆ H1 ͸ʮµ = µ1 ̸= 3.32cm Ͱ͋Δʯ.ʲ1఺ʳ

(3) ۉͷඪຊฏݸ10 X =
1

10
(X1 + · · ·+X10) Λ͑ߟΔͱ,

͜Ε͸ N(µ, 0.032/10) ʹै͏.ʲ1఺ʳ

(4) ରཱԾઆͷઃఆ͔Β, ྆ଆݕఆ͢Δ. Αͬͯ, ٫Ҭ͸غ

P (|Z| > k) = 0.01 Λຬͨ͢ Z ͷશମ

ͱͳΔʢͨͩ͠, Z ͸ N(0, 1) ʹै͏֬཰ม਺ʣ.

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 = 2.5758. ʲ3఺ʳ

Αͬͯ, ٫Ҭͷෆ౳ࣜ͸غ

|Z| > 2.5758 ⇐⇒
∣∣∣∣
X̄ − 3.32

0.03/
√
10

∣∣∣∣> 2.5758

⇐⇒
∣∣X̄ − 3.32

∣∣> 2.5758× 0.03√
10

= 0.024436

Ͱ͋Δ. ͭ·Γ, ٫Ҭغ W ͸

|w − 3.32| > 0.024436

Λຬͨ͢ w ͷશମͰ͋Δ.

(5) ,ࠓ αΠζ 10 ͷ࣮ଌ஋͕ 3.35 ͕ͩ, ͜Ε͸

|3.35− 3.32| = 0.03 > 0.024436

ΑΓ, ,٫Ҭʹؚ·ΕΔͷͰغ H0 ͸٫͞غΕΔ. ͭ·

Γ,੡଄ػց͸ਖ਼ৗʹಈ͍ͯ͠࡞Δͱ͸͍͑ͳ͍.̡ 4఺ʳ


