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nwwn

j ×= 1  (2) 

㸪w࡛ࡇࡇ㸬ࡿࡍ௬ᐃ
1 ➨ࡣ 1 㝵ᒙ㈤㔠ࡋ⾲ࢆ㸪ᮏ◊

wࡣ࡛✲
1 
= 300㸦㸭ᖺ㸭ே㸧タᐃࡿࡍ㸬ࡓࡲ㸪➨

n 㝵ᒙࡢᨭ♫㓄⨨ၥ㢟ࢆゎࡃ㝿㸪ᮏ♫ࡣ➨ n 㝵ᒙᨭ♫ࡼ

㸪ᮏࡽࡿ࠸࡚ࡗ࡞ࡇࡿࡍ⨨ᒙୖࡅࡔ1㝵ᒙࡾ

♫㈤㔠ࢆ 

( )11

0 +×= nwwn  (3) 

 㸬ࡿࡍ௬ᐃ

ୖᒙᨭ♫㓄⨨ࡢᅛᐃ㈝⏝ࡣᴗ࡚ࡗࡼᚲせ࡞ᶵ⬟

㸬௨ࡿ࠼⪄ࡿࢆ್ࡿ࡞␗ࡈ㸪ᴗࡵࡓࡿ࡞␗ࡀ

ୗ࡛ࡢィ⟬ࡢ㒔ྜୖ㸪 10 << ρ ࣓ࣛࣃࡘᣢࢆ್ࡢ㛫ࡢ

ࢱ࣮ ρ࡚࠸⏝ࢆᅛᐃ㈝⏝ࢆḟ࠺ࡼࡢᐃ⩏ࡿࡍ㸬 

*

1
ff

ρ
ρ
−

=  (4) 

f 
ࡣ࡛✲◊㸪ᮏࡋ⾲ࢆ⏝㈝ᅛᐃࡢᇶᮏࡣ* f 

*
 = 500㸦

㸭ᖺ㸧タᐃࡿࡍ㸬 

 

㸦㸱㸧ィ⟬࣒ࢬࣜࢦࣝ 

ᮏ◊✲࡛ᥦ᭱ࡿࡍ㐺ᴗ⤌⧊㓄⨨ࣔࡣ࡛ࣝࢹ㸪᭱

ୗᒙࡢᨭ♫㓄⨨ࡽ㡰ḟỴᐃࡃ࠸࡚ࡋ㸬ࡢࡑィ⟬ࢦࣝ

 㸬࠸ࡼࡤࢀࡍ࠺ࡼࡢḟࡣ࣒ࢬࣜ

 

Step 1. 1 ᅇ┠ࡢィ⟬࡛ࡣୗᒙᨭ♫࡚ࡋ㢳ᐈࡢศᕸࢆ

࠼㸪➨n 㝵ᒙᨭ♫㓄⨨ၥ㢟ࢆゎࡃ㸬 



Step 2. n - 1ᅇ┠ࡢィ⟬࡛ồୖࡓࡵᒙᨭ♫ࢆn ᅇ┠ࡢୗ

ᒙᨭ♫ࡿ࠼⪄㸬ࡁࡢࡇ㸪ᴗົሗ㔞ࡣ r ಸ

┤♫ィ⟬࡛ᮏࡢ┠㸬n - 1ᅇࡿ࠸࡚ࢀࡉ㞟⣙

᥋⟶㎄ࡓ࠸࡚ࢀࡉୗᒙᨭ♫㸦ࡧࡼ࠾㢳ᐈ㸧ࡣ㸪

ࡲࡲࡢࡑ n ᅇ┠ࡢୗᒙᨭ♫㸦࣮࣑ࢲ㸧࠼⪄㸪

ᴗົሗ㔞ࢆ್ࡢࡲࡲࡢࡑࡣࡿ࠼㸬 

Step 3. ➨n 㝵ᒙᨭ♫㓄⨨ၥ㢟ࢆゎࡃ㸬 

Step 4. Step 2, Step 3ࡾ⧞ࢆ㏉࡚ࡋ㸪ᴗົሗ㔞ࡢ㞟⣙

ࢆࢺࢫࢥᆅ❧ࡢ♫ᒙᨭୖࡀῶᑡศࢺࢫࢥࡿࡼ

ୗᅇࡾ㸪᪂ୖࡃࡋᒙᨭ♫ࡀ㓄⨨ࡓࡗ࡞ࡃ࡞ࢀࡉ

Ⅼ㸦 n = N 㸧࡛ィ⟬ࢆ⤊ࡿࡍ㸬 

 

n = Nᅇࡾ⧞ࡢ㏉ࡋィ⟬࡛ồ᭱ࡿࡲ⤊ⓗྛ࡞ᆅᇦࡢᨭ

ᩘ⪅⏝㞠ࡢ♫ᮏᩘ⪅⏝㞠⥲ࡢ♫ Sj, S0ࡣ㸪ࢀࡒࢀࡑᘧ

 㸬ࡿ࡞(6) ,(5)

jsS
N

n

n

jj ∀=∑
=

ࠉ
1

 (5) 

NsSࠉ 00 =  (6) 

ྠᵝ㸪ྛᆅᇦࡢᨭ♫ᮏ♫ࡢ㞠⏝⪅ᨭᡶࡿࢀࢃ㈤㔠

Wj, W0ࡣ㸪ࢀࡒࢀࡑᘧ(7), (8)ࡿ࡞㸬 

jswW
N

n

n

j

n

jj ∀=∑
=

ࠉ
1

 (7) 

NNࠉ swW 000 =  (8) 

㸦㸲㸧୍ᴗࡢ⧊⤌ࡢィ⟬ 

௨ୖ᭱ࡢ㐺ᴗ⤌⧊㓄⨨ࣔࡢࣝࢹィ⟬࡚ࡋ㸪 

2005ᖺࡢ㏻᮲௳2006ᖺࡢ㢳ᐈศᕸࢆ࡚࠼Ἀ⦖ࢆ㝖

 㸬ࡍ♧ࢆᯝ⤖ࡓࡗ⾜ࢆ⟭ィ࡚ࡋ㇟ᑐࢆ┴46㒔㐨ᗓࡃ

ᆅᇦ㛫ࡢὶ࡚ࡋࢺࢫࢥ㸪㞠⏝⪅ 1 ேࡀ㒔㐨ᗓ┴

ᗇᡤᅾ㒔ᕷ㛫ࢆ ࡿࡍ㝿୍ࡢ⯡㈝⏝ࢆࡿ࠼㸬ᡤせ

㛫㐠㈤ࡣࢱ࣮ࢹࡢ㸪ᅜᖿ⥺᪑ᐈ⣧ὶືㄪᰝ㸦2005

ᖺ㸧ࢆᇶ㸪㕲㐨⯟✵୧᪉ࡓࡏࢃྜࡳ⤌ࢆ⤒㊰ࡢ୰

㸬㛫ࡓࡋసᡂ࡛ࢇ㑅ࢆᡭẁࡿ࡞▷᭱ࡀ㸪ᡤせ㛫ࡽ

౯್ୖࡣᒙഃࡢ㞠⏝⪅㈤㔠ࢆ⥲ປാ㛫࡛ࢆࡢࡶࡓࡗ

ࢆႠᴗ᪥ᩘࡣ㸬⥲ປാ㛫ࡿ࠸⏝ 260㸦᪥㸭ᖺ㸧㸪Ⴀᴗ

㛫ࢆ 8㸦㛫㸭᪥㸧࡚ࡋ 260×8㸻2,080 㛫タᐃ

ࡽ㸬ᅜࡓࡋ 1᪥ 1,000ேศࡢᴗົሗ㔞ྲྀࡅཷࢆ

ᴗᡤ࣭ᴗ⤫ィㄪᰝ㸦2006ࡣศᕸࡢࡑ㸪ࡋ௬ᐃࡿ

ᖺ㸧ࡢ⏘ᴗᚑᴗ⪅ᩘẚ࡚ࡋࡿ࠼㸬⡆༢ࡵࡓࡢ

㸪ࣔࡋᅛᐃ࡚ࡋࡢࡶࡿ࠶ᮾிࢆ♫ᮏࡣ࡛✲◊㸪ᮏ

ࡋ៖⪄ࡣ㈤㈚ᩱࡓࡵྵⓗ㛵ᩘ┠㝿ࡿࡍᐃᘧࢆࣝࢹ

 㸬࠸࡞

ᴗ≉ᛶࢱ࣮࣓ࣛࣃr, ρ࡚ࡋ0.5 ,0.2ࢀࡒࢀࡑࢆ㸪᭱

㐺ᴗ⤌⧊㓄⨨ࣔࢆࣝࢹィ⟬ࡓࡋ⤖ᯝࢆᅗ-1, ᅗ-2♧

ࡢ㸪⦪㍈ࡋ♧⾲࡚୪ࢆ┴46㒔㐨ᗓࡣᶓ㍈ࡢ㸬ᅗ-1ࡍ

➨1㍈㞠⏝⪅ᩘ㸪➨2㍈ᖹᆒ㈤㔠ࡿ࠸࡚ࡗࢆ㸬ࡓࡲ㸪

ᅗ-2ࡢࡇࡣࡢᴗ⤌⧊ᵓ㐀ࡾ࠾࡚ࡋ♧ࢆ㸪ᶓ㍈46㒔
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㐨ᗓ┴㸪⦪㍈ྛ㒔㐨ᗓ┴ࡢᨭ♫ࡀ㓄⨨ࡿࢀࡉ㝵ᒙᩘࢆ

3㒔ᕷࡢ▱㸪ᮾி㸪㜰㸪ឡࡽࡽࢀࡇ㸬ࡿ࠸࡚ࡗ

ᆅ᪉୰ᯡ㒔ࡢ࡞㸪ᮐᖠ㸪ྎ㸪⚟ᒸࡸ┴㒔ᗓࡿࡍ᭷ࢆ

ᕷࢆ᭷ࡿࡍ㐨┴ࡢ㞠⏝⪅ᩘࡀࡃࡁ㸪㝵ᒙࡀ㧗࠸Ⅼ࡛㸪

࠸࡚ࡁ࡛⟭ィࡀᴗ⤌⧊ᵓ㐀ࡢᙧ࠸㏆ࢪ࣮࣓ࡢ⯡୍

 㸬ࡿࢃࡀࡇࡿ

 

㸱㸬ᆅᇦࢱ࣮ࢹࣟࢡ࣐ᇶ࡙ࡃศᯒ 

 

㸦㸯㸧ࣟࢡ࣑㹼ࡢྜ⤖ࣟࢡ࣐ᚲせᛶ 

ᮏࣔࡣ࡛ࣝࢹ㸪㝵ᒙࡢࡈ㞠⏝⪅ࡢ㉁ࡢ㐪ࡀ࠸㈤㔠

Ỉ‽ࡍࡽࡓࡶᙳ㡪ࢆ⪃៖ࡿ࠸࡚ࡋ㸬ࡋࡋ㸪ᐇ㝿ಶ

ᆅྛࡀ1ᴗࡢࡑ࡚ࡗࡼㄪᰝࣟࢡ࣑ࡿࡍᑐᴗࡢู

ᇦ㓄⨨ࡿ࠸࡚ࡋ㞠⏝⪅ᩘࡸ㈤㔠ᨭᡶࡢ࠸≧ἣࢆㄪᰝࡍ

㞠⥲ࡿࡅ࠾㸪ྛᆅᇦࡣࡢ࡞⬟ྍ⏝㸬࠸ࡋ㞴ࡣࡇࡿ

ࡢᴗᩘ「ࡘᣢࢆᛶ≉࡞㸪ከᵝ࠺࠸ᖹᆒ㈤㔠ᩘ⪅⏝

ᴗ⤌⧊㓄⨨⤖ᯝࢆ㞟ィ࡞ࣟࢡ࣐ࡓࡋ⤫ィࡿ࠶࡛ࢱ࣮ࢹ㸬 

ࢱ࣮࣓ࣛࣃࡿ࡞␗ࡣᴗࡢ㸪ಶูࡣ࡛✲◊ᮏ࡛ࡇࡑ

ࢹࣔ⨨㐺ᴗ⤌⧊㓄᭱ࡀᴗࡢ࡚ࡍ㸪ࡢࡢࡶࡘᣢࢆ್

ࡀ㞟ィ⤖ᯝࡢࡽࢀࡑ㸪ࡋ௬ᐃࡢࡶࡿࡍື⾜࡚ࡗᚑࣝ

ほ ྍ⬟࡞ࣟࢡ࣐࡞ᆅᇦࡢࡈ⥲㞠⏝⪅ᩘᖹᆒ㈤㔠

ࣛࣃࡍ⾲ࢆᛶ≉ࡢᴗࡿࡍᵓᡂࢆ῭⤒㸪᪥ᮏ࠺ࡼ࠺ྜ

 㸬ࡿࡵồࢆศᕸࡢ್ࢱ࣮࣓

୍᪦ࡢ್ࢱ࣮࣓ࣛࣃศᕸࡤࢀࢃࡀ㸪ྛࢱ࣮࣓ࣛࣃ

㸪࡚ࡋᑐィ⟬⤖ᯝࡢࣝࢹࣔ⨨㐺ᴗ⤌⧊㓄᭱ࡿࡅ࠾

ࢆຍᖹᆒ┦ࡓࡋࡅ࡙ࡳᴗᩘ࡛㔜ࡘᣢࢆࢱ࣮࣓ࣛࣃࡢࡑ

ồ࡛ࡇࡿࡵ㸪࡞ࣟࢡ࣐⤫ィࢱ࣮ࢹᑐᛂࡿࡍ⌧್ࢆ

ィ⟬࡛ࡿࡁ㸬ࡓࡲ㸪㏻᮲௳ࡸ㢳ᐈศᕸࡢኚᑐࡿࡍ

ᴗࡿ࡞␗ࡢࡈᛂࢆ๓ᥦ࡚ࡋ㸪ᙳ㡪࣮࣑ࣞࣗࢩࢆ

 㸬ࡿ࡞⬟ྍࡀࡇࡿࡍࢺ

 

㸦㸰㸧ࣇࢥ࣐ࣝ㐃㙐ࣔࣥࣟࣝ࢝ࢸἲ 

ᮏ◊✲࡛ࡣ㸪ࣇࢥ࣐ࣝ㐃㙐ࣔࣥࣟࣝ࢝ࢸἲ(MCMC)

㸪࡛ࡇࡿࡍᑟධࢆᡭἲࢢࣥࣜࣉࣥࢧࡢࢱ࣮࣓ࣛࣃࡿࡼ

ᴗࡢ≉ᛶࢱ࣮࣓ࣛࣃࡍ⾲ࢆ( ρ,r  㸬ࡿࡍ᥎ᐃࢆศᕸࡢ(

ᩘࢆ್ࡿ࡞⿵ೃࡢࢱ࣮࣓ࣛࣃࡵ㸪ึࡕࢃ࡞ࡍ

࡛Ⓨ⏕ࡓࡏࡉᚋ㸪࡞ࣟࢡ࣐ࡀࢀࡑほ ࡢࢱ࣮ࢹ⛬ᗘ

࣮࣓ࣛࣃࡽᯝ⤖ࡢࡑ㸪ࡵồࡽᅇᖐศᯒࢆࡿࡍ⮴୍

ࣃࡢ㸪ḟ࡚ࡋࡑ㸬ࡿࡵỴࢆ࠺ࡿࡍ᥇ᢥࢆ⿵ೃࡢࢱ

ࡇࡿࡏࡉ⏕Ⓨ࡚ࡗࡼࢡ࣮࢛࣒࢘ࢲࣥࣛࢆ⿵ೃࢱ࣮࣓ࣛ

ࡇࡍ㏉ࡾ⧞ࢆ⟭ィࡢࡇ㸪ࡋࡔࡳ⏕ࢆ㐃㙐ࣇࢥ࣐࡛ࣝ

⾜ࢆᡂ⏕ࡢᶆᮏࡍࡓ‶ࢆࢀࡑศᕸ⋠☜ࡢࢱ࣮࣓ࣛࣃ࡛

 㸬࠺

࣓ࣛࣃᚋࡢ㸪ᡤࡣ࡛ࡳ⤌ᯟࡢ᥎ᐃࢬ࣋㸪࠾࡞

ࢬ࣋ࡵࡓࡿࡏࡉ⏕Ⓨࢆࣝࣉࣥࢧࡿࡍ㐺ྜศᕸࢱ࣮

㸪ᮏࡀ㸳㸧ࡿ࠸⏝ࢆMCMC࡚ࡵᐃࢆ௳᥇ᢥ᮲ࡽ⌮ᐃࡢ

㸬ࡿ࠶࡛▱ᮍࡣᚋศᕸࡢ࡚࠸ࡘࢱ࣮࣓ࣛࣃࡣ࡛✲◊

ࡿࢀࡉୗ࡛ᮇᚅࡢ್ࢱ࣮࣓ࣛࣃࡢࡈᴗࡢࡑ㸪ࡋࡔࡓ

ᴗࡢ⤌⧊㓄⨨⤖ᯝࡢ㞟ィ್ࡢ࡚࠸ࡘሗࡀࢀࡽ࠼

᥎ᐃ㛫᥋ⓗࢆࣝࣉࣥࢧ࡞࠺ࡼ࠺ᚑศᕸࡢࡑ㸪ࡾ࠾࡚

 㸬ࡿ࡞␗ࡀ᪉࠼⪄㸪ࡾ࠾࡚࠸⏝ࢆMCMCࡵࡓࡿࡍ

 㸬ࡿ࠶࡛ࡾ࠾ࡢ௨ୗࡣヲ⣽ࡢᡭ㡰ࢢࣥࣜࣉࣥࢧ

 

Step 1. ➨୍␒┠ࡢᶆᮏ r ᮇ್ึࡢ )0(r 㸪᭱㐺ࡵỴࢆ

ᴗ⤌⧊㓄⨨࡚ࣔࡗࡼࣝࢹ㸪ྛᆅᇦࡢ⥲㞠⏝⪅

ᩘ ( ))0()0()0(

1

)0( ,,,, Ii sss LL=s  ᖹ ᆒ ㈤ 㔠

( ))0()0()0(

1

)0( ,,,, Ii www LL=w  㸬ࡿࡍ⟭ィࢆ

Step 2. ⌧ᅾࡢᶆᮏࡀ್ࢱ࣮࣓ࣛࣃࡢ )1( −tr 㸪ࡁࡿ࠶࡛

ḟࡢᶆᮏ )(tr ೃ⿵್rࡢ  ࢡ࣮࢛࣒࢘ࢲࣥࣛࢆ′

( )2)1( ,0~, τεε Nrr tt

t +=′ −

 
 (9) 

 㸬ࡿࡏࡉ⏕Ⓨࡾࡼ 

Step 3. ᶆᮏೃ⿵ r ࢆࣝࢹࣔ⨨㐺ᴗ⤌⧊㓄࡚᭱ࡋᑐ′

ィ⟬ࡋ㸪ྛᆅᇦࡢ⥲㞠⏝⪅ᩘs′㸪ᖹᆒ㈤㔠w ′

 㸬ࡿࡵồࢆ

Step 4. t - 1⤌ࡢ⥲㞠⏝⪅ᩘࡢᶆᮏ )1( −t
sx 㸪ᖹᆒ㈤㔠ࡢᶆ

ᮏ )1( −t
wx ࡢᚋ᭱ t - 1 ᶆᮏࡢᩘ⪅⏝㞠⥲ࡢ┠␒
)1( −t

s 㸪ᖹᆒ㈤㔠ࡢᶆᮏ )1( −t
w ࡢᆅᇦูࡓ࠼ຍࢆ
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௨ୖࡢStep 2‐Step 6ࡾ⧞ࢆ㏉ࡋィ⟬࡛ࡇࡿࡍ㸪ᶆ

ᮏ )(tr ᶆᮏ࡚ࡗࡼࢀࡑ㸬ࡿࡍࢢࣥࣜࣉࣥࢧࢆ )(tr ศࡢ

ᕸࢆᚓࡿࡁ࡛ࡀࡇࡿ㸬 

 

㸦㸱㸧㹋㹁㹋㹁ࡢィ⟬⤖ᯝ 

௨ୖࡢ᪉ἲ1995,࡚࠸⏝ࢆᖺ(case1)ཬ2005ࡧᖺ

(case2)ࡢ᪥ᮏࡢ㒔㐨ᗓ┴ู3➨ࡢḟ⏘ᴗᚑᴗ⪅ࡢศᕸ

㈤㔠ࡢศᕸࢆ⌧ࡿࡍ㸬ࡿ࡞ࢺࢵࢤ࣮ࢱほ ࢱ࣮ࢹ

㸦࡞ࣟࢡ࣐⤫ィࢱ࣮ࢹ㸧࡚ࡋ㸪㞠⏝⪅ᩘᴗᡤ࣭

ᴗ⤫ィㄪᰝ3➨ࡢḟ⏘ᴗᚑᴗ⪅࡚ࢆ㞟ィ್ࡓࡋ㸪ᖹᆒ

㈤㔠㈤㔠ᵓ㐀ᇶᮏ⤫ィㄪᰝࡽసᡂࡓ࠸⏝ࢆ್ࡓࡋ㸬

㸪ࡓࡲ㸬ࡿ࠸⏝ࢆ್ࡢ1999ᖺ࡞⬟ධᡭྍࡣCase 1ࡋࡔࡓ

㈤㔠ᵓ㐀ᇶᮏ⤫ィㄪᰝ࡛ࡣ㒔㐨ᗓ┴ࡈㄪᰝᑐ㇟ࡢ⏘

ᴗࡵࡓࡿ࡞␗ࡀ㸪㒔㐨ᗓ┴࡚࠸࠾ㄪᰝࡿ࠸࡚ࢀࡉ

ᴗࢫࣅ࣮ࢧࠕ㔠⼥࣭ಖ㝤ᴗࠖ㸪ࠕ࣭ᑠᴗࠖ㸪༻ࠕ

㸦ศ㢮ࡢࡶ࠸࡞ࢀࡉ㸧ࠖࢆࡳࡢᑐ㇟ࡓࡋ㸬 

MCMCࡢィ⟬ࡣ⤫ィࢺࣇࢯ Rࢆ⏝ࡓࡋ㸬᭱㐺

ᴗ⤌⧊㓄⨨ࣔࡢࣝࢹィ⟬ࡣ㸪 R ᙧィ⥺ࡢ࣮ࣜࣇ࡛ୖ

⏬ၥ㢟࣮ࣂࣝࢯGLPK (GNU Linear Programming Kit) 

version 4.8ࢆసື࡛ࡿࡁ glpkࢆࢪ࣮ࢣࢵࣃ⏝ࡓࡋ㸬ࡇ

ࣜࣉࣥࢧ⟭ィࡢࣝࢹࣔ⨨㸪᭱㐺ᴗ⤌⧊㓄࡚ࡗࡼࢀ

 㸬ࡿࡁ࡛ࡀࡇࡿࡍ⌮ฎ࡛࣒ࣛࢢࣟࣉࡢࡘ୍ࢆࢢࣥ

MCMC ࡢㄗᕪ㡯ࡢࢡ࣮࢛࣒࢘ࢲ㸪ࣛࣥࡣ⟭ィࡿࡼ

ศᩓࢆ r, ρ࡚ࡋ1.0ࡶ 11,000ᅇᶆᮏࢆ⏕ᡂࡋ㸪᭱

ࡢึ 1,000ᅇࢆ✌ാ᳨ᰝᮇ㛫࡚࠼⪄Რ༷ࡓࡋ㸬ᅗ-3

Case1 Case2ࢱ࣮࣓ࣛࣃࡢ r, ρ ࡶࡓࡡ㔜ࢆᐦᗘศᕸࡢ

ࡿ࡞ࡃ㧗ࡀ㸪ᐦᗘࡽᅗࡢࡇ㸬ࡍ♧ࢆࡢ r ࠾࠾ࡣ⨨ࡢ

ࡽ᫂ࡣ࡛㸪Case 1 (1995)ࡢࡢࡶࡌྠࡑࡼ r = 0.2㏆ഐ

ࡣ࡛㸪Case 2 (2005)ࡃ㧗ࡀᐦᗘࡢ r = 0.1, 0.3㏆ࡢᐦᗘ

ࢱ࣮࣓ࣛࣃ㸬࠸㧗ࡸࡸࡀ ρࡢศᕸ2ࡣⅬ࡛࡞ࡁᕪࡣ

ぢ࠸࡞ࢀࡽ㸬 

ᅗ-4 ࡣ r  ρ ࡞⣔ิⓗࡢᶆᮏᖹᆒ್ࡢࢀࡒࢀࡑ

ኚࡿ࠸࡚ࡋ♧ࢆ㸬 r, ρ2,000ࡶᅇ௨㝆Ᏻᐃⓗ୍

0.0 0.2 0.4 0.6 0.8 1.0

0
2

4
6

8

Density

0.0 0.2 0.4 0.6 0.8 1.0

0
2

4
6

8

Density

r 1995

r 2005

0.0 0.2 0.4 0.6 0.8 1.0

0
2

4
6

8

Density

0.0 0.2 0.4 0.6 0.8 1.0

0
2

4
6

8

Density

ρ 1995

ρ 2005

 

ᅗ-3 ࡢࢱ࣮࣓ࣛࣃศᕸ 

 

0 2000 4000 6000 8000 10000

0
.0

0
.4

0
.8

Sample Mean Path

r

0 2000 4000 6000 8000 10000

0
.0

0
.4

0
.8

Sample Mean Path

ρ

0 2000 4000 6000 8000 10000

0
.0

0
.4

0
.8

Sample Mean Path

r

0 2000 4000 6000 8000 10000

0
.0

0
.4

0
.8

Sample Mean Path

ρ

 

ᅗ-4 MCMCࡢ᮰≧ἣ 

Case 2 

Case 2 

Case 1 

Case 1 



ᐃࡽࡇࡿ࠸࡚ࡋࢺࢵࣟࣉࢆ್ࡢ㸪᮰ุࡿ࠸࡚ࡋ

ࡣCase 1࡛ࡣ್ࡢ㸪Geweke⤫ィ㔞ࡓࡲ㸬ࡿࡁ࡛᩿ r, ρ

࠶1.41࡛ ,0.75-ࢀࡒࢀࡑࡣ0.38㸪Case 2࡛ ,0.42-ࢀࡒࢀࡑ

㸪r, ρࡾ ࡀᑐ್⤯ࡢGeweke⤫ィ㔞ࡶ ࡉᑠࡾࡼ1.96

‽㸪᭷ពỈࡵࡓ࠸ 5%࡛᮰ࡀࡇࡿ࠸࡚ࡋ♧၀ࡿࢀࡉ㸬 

ᶆᮏᖹᆒࡢ㸪㞠⏝⪅ᩘ࣭ᖹᆒ㈤㔠ࡣ㸪ᅗ-5, ᅗ-6ࡓࡲ

㸪ࡣ㸬Ỵᐃಀᩘࡿ࠸࡚ࡋ♧ࢆ㛵㛵ಀ┦ࡢࢱ࣮ࢹ ほ

㞠⏝⪅ᩘࡀCase 1, Case 2࡛0.950 ,0.970ࢀࡒࢀࡑ㧗࠸

ⱝᖸᑠ0.631 ,0.629ࢀࡒࢀࡑࡣ㸪ᖹᆒ㈤㔠࡚ࡋᑐࡢ

ഴྥࡿࡍฟ✺ࡃ㧗ࡀᶆᮏᖹᆒ್ࡢ㸪ᮾிࡽ㸬ᅗ࠸ࡉ

ᮾிࢆ♫ᮏᖖࡣ࡛ࣝࢹ㸪ᮏ࡚ࣔࡋ⏤⌮ࡢࡇ㸬ࡿ࠶

ࡓᣢࢆ♫ᮏᮾிࡤ࠼㸪ࡾ࠾࡚࠸⨨ࢆ௬ᐃ࠺࠸ࡃ⨨

࡞୰ᑠᴗ࠸࡞࠸࡚ࡋ㸪ᅜᒎ㛤ࡸᴗࡢእ㈨⣔࠸࡞

࡚ࢀࡉฟ⟭ࡃ㧗ࡀᖹᆒ㈤㔠ࡸᩘ⪅⏝㞠ࡢ㸪ᮾிࡅࡔศࡢ
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