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X1, . . . , Xn Λ͍ޓʹಠཱʹɼ͍ͣΕ (Lebesgueଌʹؔ͢Δ)ີؔ f(x; θ) (θ ∈ Θ ⊆
R1)Λͭ֬มྻͱ͢Δɽͨ ͩ͠ɼҙͷ θ ∈ Θʹରͯ͠ɼf(x; θ)ະ θʹґଘ͢Δ
ด۠ؒ S(θ) := [a1(θ), a2(θ)] ʹ͓͍ͯਖ਼ͰɼS(θ) ͷ֎ଆͰ 0 ΛͱΔͱ͠ɼ۠ؒͷͷ
͏ͪͷ1ͭ θʹແؔ͋Δ͍ ±∞Ͱ͋ͬͯΑ͍ͱ͢Δɽ·ͨɼҰൠੑΛࣦ͏͜ͱͳ͘ S(θ)

 θ ʹؔͯ͠୯ௐݮগͰ͋ΔͱԾఆ͢Δɽ·ͨɼθ ͷࣄલີΛ π(θ)ͱ͠ɼX := (X1, . . . , Xn)

Λ༩͑ͨͱ͖ͷ θ ͷޙࣄͷۙల։ͷଥੑΛอূ͢ΔΑ͏ͳ͕݅Γཱͭͱ͢Δ (e.g.,

Ghosal (1999, Biometrika))ɽθ ͷҰகਪఆྔͱͯ͠ θ̂n = min{a−1
1 (X(1)), a

−1
2 (X(n))} Λ͑ߟ

Δɽͨͩ͠ɼX(1) = min1≤i≤nXi, X(n) = max1≤i≤nXi ͱ͠ɼθ̂n − θ = Op(n−1) (n → ∞)

Ͱ͋Δ͜ͱʹҙ͢Δɽ͞Βʹɼσ := n−1∑n
i=1(∂/∂θ) log f(Xi; θ̂n) ͱ͓͘ͱɼσ − c(θ) =

Op(n−1) (n → ∞) ͕Γཱͭɽͨͩ͠ɼ0 < c(θ) := Eθ[(∂/∂θ) log f(Xi; θ)] < ∞ Ͱ͋Δɽ͜
ͷͱ͖ X Λ༩͑ͨͱͰͷ u = nσ(θ − θ̂n) ͷޙࣄ࣍ͷΑ͏ͳۙతදݱΛͭɿ

π(u|X) = eu
[
1 + n−1

{
π′(θ̂n)

σπ(θ̂n)
(u+ 1) +

c2
σ2

(u2 − 2)

}
+Op(n

−2)

]
(u < 0).

ͨͩ͠ɼc2 := (2n)−1∑n
i=1(∂

2/∂θ2) log f(Xi; θ̂n) ͱ͢Δɽ

ఆཧɽθ̂Bn,π ΛೋଛࣦؔͷͱͰͷ θ ͷϕΠζਪఆྔͱ͠ɼθ̂∗n := θ̂n − {1/(σn)} Λ θ ͷό
ΠΞεิਖ਼࠷ਪఆྔ (MLE) ͱ͢Δɽదͳ݅ͷͱͰɼθ̂Bn,πͱ θ̂∗n ͷؒͷۙతͳࠩҟ
Ͱ༩͑ΒΕΔɿ࣍

θ̂Bn,π − θ̂∗n = n−2

{
1

σ2

(
π′(θ̂n)

π(θ̂n)
− 4c2

σ

)}
+Op(n

−3).

ͦ͜Ͱɼదͳ݅ͷͱͰɼn2(θ̂Bn,π − θ̂∗n)
p→ c(θ)−2 [{π′(θ)/π(θ)}− {2d(θ)/c(θ)}] ͕Γ

ཱͭ͜ͱΛ༻͍ͯɼπ(θ) Λ

π(θ) = exp

(
2

∫ θ d(t)

c(t)
dt

)

ͷΑ͏ʹબͿͱɼ͜ͷࣄલͷͱͰɼθ̂Bn,π − θ̂∗n = Op(n−3) ͕Γཱͭɽ͜͜Ͱɼd(θ) =

Eθ[(∂2/∂θ2) log f(Xi; θ)] < ∞ ͱ͢Δɽͭ·Γɼ͜ͷࣄલ͔Βಋ͔ΕΔϕΠζਪఆྔ2࣍
ͷΦʔμʔ·ͰόΠΞεิਖ਼MLEͱۙతʹಉͱͳΔɽ͜ΕΛ θ ͷ moment matching prior

ͱΑͼɼϕΠζ౷ֶܭʹ͓͚Δ؍٬తͳࣄલͷબ๏ͷҰͭͱͯ͠ΒΕ͍ͯΔɽGhosh

and Liu (2011, Sankhya) ਖ਼ଇͳ߹ʹಉ༷ͷࣄલΛಋग़͍ͯ͠Δ͕ɼਖ਼ଇɾඇਖ਼ଇͳ
߹ͱʹͷҰରҰมʹର͢Δෆมੑͨ࣋ͳ͍ͱ͍͏༗͢Δɽɼہ֎
Λͭ࣋Α͏ͳଟͷ֦ுʹ͍ͭͯհ͢Δɽ·ͨɼಘΒΕΔࣄલҰൠʹ improper

Ͱ͋ΔͨΊ͍͔ͭ͘ͷ۩ମྫʹ͓͍ͯޙࣄͷ propriety Λূ໌͢Δɽ
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