
von Mises෼෍〠⿼々぀ࣗવ฼਺〣ޙࣄฏۉ
๏੓େֶཧֶ޻෦ لݐଜ࡞

౷ܭ਺ཧڀݚॴ ༄ຊ෢ඒ

1. 〤」〶〠
von Mises෼෍〣ूத౓む゘ゐがの〠ର『぀༗ޮ〟ਪఆྔ〝「〛ɼࣗવ฼਺ぇ༻⿶〔ޙࣄฏۉ〠〽぀よぐど
ਪఆྔぇఏҊ『぀ɽ〈〣ਪఆྔ〤࠷దੑ〟〞〣༏ぁ〔ಛ௃ぇ࣋〙 (Yanagimoto & Ohnishi, 2009)ɽよぐどਪ
ఆྔ〜〤「〥「〥ࣄલ෼෍〣બ୒⿿໰୊〠〟぀ɽࣄલ৘ใ⿿〳〘〔。ແ⿶ɼ⿴぀⿶〤গ〟⿶৔߹〠〤ɼऑ৘ใ

ࣄલ෼෍ぇ༻⿶぀〈〝〤ࣗવ〜⿴぀ɽແ৘ใࣄぇอূ『぀〝⿶⿸ҙຯ〜ɼແ৘ใੑ؍લ෼෍〣୅い〿〠ɼ٬ࣄ

લ෼෍〣〷〝〜ߏ੒《ぁ〔よぐどਪఆྔ〤ɼࣄલ৘ใぇಘ〾ぁ〔〝　〠〤《〾〠ྑ⿶ਪఆྔ〝〟぀〈〝⿿ظ଴

〜　぀〔〶ɼ〈〣Ծఆ〤ॏཁ〜⿴぀ɽແ৘ใࣄલ෼෍〝「〛〤ɼreference prior〣ద༻⿿ਪ঑《ぁ぀ (Robert,
2007)ɽ〈ぁ〤ɼඪຊີ౓〣 Fisher৘ใྻߦ⿾〾ಋग़〜　぀ (Garvan & Ghosh, 1997)ɽ
《〛ɼvon Mises෼෍〣む゘ゐがのਪఆྔ〝「〛ߟ⿺〾ぁ぀〷〣〝「〛ɼ࠷໬ਪఆྔʢMLEʣɼपล࠷໬ਪ
ఆྔʢMMLEʣɼ⿴぀⿶〤ूத౓む゘ゐがの〣ޙࣄฏۉ⿿ڍ〆〾ぁ぀ɽ〈〣〝　ɼ〈ぁ〾〣ैདྷਪఆྔぇൺֱ
ରর〝「〛ɼ⿶。〙⿾〣ଛࣦؔ਺〠ج〚。゙とぜධՁぇߦ⿶ɼఏҊਪఆྔ〣ੑೳ〠〙⿶〛ٴݴ『぀ɽ

2. ఏҊਪఆྔ
࣍〣֬཰ີ౓ؔ਺ぇ࣋〙ඪຊ x1 , . . . , xn 〤 von Mises෼෍〠ै⿸ɽ

p(x | η, τ) ! 1
2πI0(τ)

exp
{
τ cos(x − η)

}
, I j(τ) !

1
2π

∫ 2π

0
cos jt eτ cos t dt

〈〈〜ɼx , η ∈ [0, 2π)〜⿴〿ɼτ > 0〤ूத౓む゘ゐがの〝ݺ〥ぁ぀ɽ〳〔ɼreference prior〤

πR(η, τ) ∝
{
1 − A(τ)

τ
− A2(τ)

} 1
2

, A(x) ! I1(x)
I0(x)

〜⿴぀ (Garvan & Ghosh, 1997)ɽ〈〣〝　ɼఏҊਪఆྔ〤ɼπR(η, τ)〣〷〝〜〣ࣗવ฼਺〣ޙࣄฏۉ〠〽〘
〛ಘ〾ぁ぀ɽ〙〳〿ɼ

τ̂ !
∫ ∞

0
τπm(τ | x)A(τR(x))dτ,

πm(τ | x) !
In
0 (τR(x))πR(τ)/In

0 (τ)∫ ∞
0 In

0 (τR(x))πR(τ)/In
0 (τ)dτ

, R2(x) !
{

n∑
i!1

cos(xi)
}2

+

{
n∑

i!1
sin(xi)

}2

3. ゙とぜൺֱ
゙とぜؔ਺ R∗(θ̂, θ) !

∫
L∗(θ̂;θ)p(x |θ)dx ぇ༻⿶〛ධՁ『぀ɽ〈〈〜ɼL∗(θ̂;θ)〤ଛࣦؔ਺〜⿴〿ɼ〈〈

〜〤ɼೋ৐ࠩޡ Ls(θ̂, θ) ! (θ̂ − θ)2ɼKullback-Leibler divergenceʢKLDʣLe(θ̂, θ) ! D(θ̂, θ)ɼ〒〣૒ର〟
KLD〝「〛 Lm(θ̂, θ) ! D(θ, θ̂)〣 3〙ぇѻ⿸ɽてゎゔ゛がてゖア〠〽〿゙とぜ〣ൺֱぇߦ〘〔݁ՌɼఏҊਪ
ఆྔ〤ྑ⿶ੑೳぇࣔ『〈〝⿿֬ೝ《ぁ〔ɽ
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