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1. ͡Ίʹ
ਖ਼نɼΨϯϚɼٯΨεʹද͞ΕΔࢦ֦ࢄʹ͓͍ͯɼฏۉͱ֦ࢄͷਪఆʹ

যΛͯΔɽඪ४తͳਪఆྔͱͯ͑͠ߟΒΕΔͷɼ࠷ਪఆྔʢMLEʣ͖݅࠷ਪఆྔʢCMLEʣ

Ͱ͋ΔɽฏۉͷਪఆྔɼMLEʹ͓͍ͯඪຊฏۉʹͳΔɽҰํͰɼࣗવͷޙࣄฏۉΛ͑ߟΔ͜ͱ

Ͱ͖Δɽ͜ͷਪఆྔ࠷దੑͳͲͷଟ͘ͷڵຯਂ͍ಛΛͭ࣋ (Yanagimoto and Ohnishi 2009)ɽ͞Βʹɼࣄ

લใ͕গͳ͍߹ͷऑใࣄલͷସͱͯ͠ɼແใࣄલΛ༻͍Δ͜ͱɼใΛؚΉࣄલ͕

ಘΒΕͨͱ͖ʹ͞Βʹྑ͍ਪఆྔͱͳΔ͜ͱ͕ظͰ͖Δͱ͍͏؍͔ΒɼॏཁͰ͋Δͱ͑ߟΔɽΑͬͯɼ

ແใࣄલͱͯ͠ɼJefferys’ prior ·ͨ Reference prior Λࣄલͱͨ͠ͱ͖ͷࣗવͷޙࣄฏۉʹ

ɼຊఏҊਪ͍ߦϦεΫධՁʹΑͬͯɼMLEͱͷൺֱΛͮ͘جʹΔɽ͜ͷͱ͖ɼ͍͔ͭ͘ͷଛࣦؔ͑ߟ͍ͯͭ

ఆྔͷੑʹ͍ͭͯ͢ٴݴΔɽ

2. ఏҊਪఆྔ
ɼexp{τ(xθࣜܗͷີؔͷࢄ֦ࢦ −M(θ)−N(x)}a(x)ͱද͞ΕΔɽ֦ࢄ τ Λطͱ͢

Εɼਖ਼نͰ θ = µɼΨϯϚͰ θ = −1/µɼٯΨεͰ θ = −1/(2µ2)͕ͦΕͧΕରԠ͢

ΔɽE{g(θ);π(θ)}֬ີ π(θ)ͷԼͰͷؔ g(θ)ͷظΛද͢ͱ͢Εɼࣗવ θ ͷޙࣄฏۉɼ

θ̂ = E{θ;π∗(θ|x)}, π∗(θ|x) = p(x|θ)π∗(θ)

Ͱ͋Δɽͨͩ͠ɼ∗ ∈ {J,R}Ͱ͋ΓɼπJ(θ) Jeffreys’ priorɼπR(θ) Reference priorΛද͢ɽ·ͨɼp(x|θ)
ඪຊີΛද͢ɽ

2. ϦεΫൺֱ
ଛࣦؔΛ L∗(θ̂; θ)ͱͯ͠ɼϦεΫධՁΛࣜ࣍Ͱఆٛ͢Δɽ

R∗(θ̂, θ) =

∫
L∗(θ̂; θ)p(x|θ)dx

ଛࣦؔʹ͍ͭͯɼೋࠩޡ Ls(θ̂, θ) = (θ̂ − θ)2ɼKullback-Leibler divergenceʢKLDʣLe(θ̂, θ) = D(θ̂, θ)ɼ

ͦͷରͳ KLDͱͯ͠ Lm(θ̂, θ) = D(θ, θ̂)ͷ 3ͭΛओʹѻ͍ɼγϛϡϨʔγϣϯʹΑΓϦεΫͷൺֱΛͬߦ

ͨɽͦͷ݁ՌɼٯΨεʹ͓͚ΔఏҊਪఆྔɼ֦ࢄ τ ͷͱ͖ط͕ µ͕খ͍݅͞ͰMLEΑΓ

༏Εͨ݁ՌͱͳͬͨɽٯΨεͰ µ͕খ͍͞ͱ͜ΖͰྑ͍͜ͱ͕·͍ͨ͠Ίɼ͜ͷ݁ՌఏҊਪఆ

ྔͷੑͷྑ͞Λࣔ݁͢Ռͱ͑ݴΔɽτ ͕ະͷͱ͖ɼMLEΑΓྑ͍݅Ͱେ͖͘༏Εɼѱ͍ͱ͜ΖͰ

খ͘͞ྼΔͱ͍͏݁ՌΛࣔͨ͠ɽΑͬͯɼແใࣄલΛԾఆ͍ͯͯ͠ɼఏҊਪఆྔ༗ޮʹಇ͘͜ͱ

͕͔ͬͨɽใΛؚΉࣄલີ͕ԾఆͰ͖Εɼͳ͓ྑ͍ਪఆྔ͕ಘΒΕΔͱظͰ͖Δɽ
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