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はじめに

╩ ЯДиχᴿ

ʾὊ ♥Υ

ʾὊ ●χ ḩ

RLТϮЬз˔ψὊ ♥χ ấσΰπ τ πΦϥ Ϭⱱν

RLЯДиψᶆ πMNLχϢΞτ ϥ ΞˢIIA Ϭⱱνˣ

NRLЯДиψᶆ τΣΜοⱳ ϒχ ӱτḩβϥ ḩϬ― ΰοḜ

ΰΤΰῇ χ τΣΪϥ ḩϘπψ― πΦοΜσΜ

̠RCNL(Recursive Cross Nested Logit) ЯДиχ ӛ

ˢRNMEV(Recursive network MEV) ЯДиχ͍ν)

RNMEVЯДиψᶆ πCNLχϢΞτ ḩϬ― ΰο “ ϬṜ ᴦ

ΰΤΰṌ χ πψ Υ ΰΜ

̠ ḩ  Ϭῖ КАЕм˔ϼτ ›ΰο Ϭḛ τβϥ
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GRLモデルの導入

ʾὊ Ϭзрϼτḩβϥ ╩ ЯДиρΰοЯДиᴟ

ʾᶆЛ˔ЖτΣΜοζχЛ˔Жτ βϥзрϼ ›Υ ♥

ʾзрϼ ӱΤϣ ϥ ḧ῟ ρ Ϙπχṍ Ω ῟ τṁξΜο Ϭ“Ξ

ʾ῏₯ớχIФϱЌψ‮ τ Ξ(iid)

ʾᶆІГАФπχ ψn-MEVЯДи

kΤϣaϒχ ӱτϢϥ ḧ῟ ψ

ᾤ nϬ ΰο βϥ ψ
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ᶎ ῟ MEV τ Ξ

῏₯χ‮ ỡϬ
0τβϥ

ṍ Ω ῟



GRLモデルの導入

θιΰʼ

Bellman ꜠Ϭ Μοʼ

άάπ Ϭ Ṱβϥρ

ήϣτ ӱ ᶎ ψ

ΰθΥμοὊ χ ᶎ ψ ( )
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RNMEVの導入

ʾᶆ kπ ḩ  Ϭⱱν

ʾ ʿ ›ʼ ʿ ›ʼ ʿ ♥ρσϥ ›

ʾn-MEVЯДиτΣΜοψ ʼ ρσϥ

ʾᶆ πψ χІϾ˔и Ϭʼᶆ πψ χОжЮ˔Ќ Ϭⱱν

ʾGḩ ψ
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RNMEVの導入

πΚϥάρΤϣ

♥ χ ᶎ ψ

( ʿ kτΣΪϥ ḩ  χ ṍ rΤϣ iϒχὊ )

RNMEVχ πψBellman ꜠ ϬἣϤ ΰὓ▄πᵔΨ

̠άχὓ▄ψṑ ὓ▄Τϣ ϣϦϥGḩ π ṰήϦϥθϛ ╛
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r

i

ᴣ ḩ Ϟ ᶎ χὓ▄Ϭḛ τβϥθϛ

ḩ  ϬםКАЕм˔ϼτ ϙ₅Ϛ



相関構造のネットワーク統合

ʾ ρ ϬםКАЕм˔ϼ τ ϙ₅ϛω Μ( )

ʾ ›КАЕм˔ϼ π

ʾ ›КАЕм˔ϼψӟᴞχ Ϭⱱνל
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相関構造のネットワーク統合

ʾᶆ iψӟᴞχ χОжЮ˔ЌϬⱱν

ʾ χ ӱχ ḧ῟ χᶎ ψ‮
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統合ネットワーク上のNRL記述

Ϭ θβ ḧ ӱχ ḧ῟ ψ꜠(10),(11)Ϭ►μο

kτΣΪϥṍ Ω ῟ ψ

кϽЂЭ Μο

Υ πʼᶆ Υ πΚϥЦϼЕи Ϭ Ṱΰο

Ϣμοᶎ ψ
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RNMEVとNRLの比較

̰NRLχBellman ꜠χᵔΥRNMEVχζϦρ α

̰NRLτΣΪϥ ᶎ ΥRNMEVτΣΪϥζϦρ α
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1.

Υ꜠(15)χ Ἱ ꜠χᵔπΚϥρΦʼ

2.

Υ꜠(15)χ Ἱ ꜠χᵔπ πΚϥρΦʼ

RNMEVχᴣ ḩ ρ ᶎ ψ

›КАЕм˔ϼ τΣΪϥNRLχζϦρ α

̰NRLχϜχπ ᴦ ˢὓ▄Υ ᶓ Ӭˣ



RNMEVの推定

NFPϯиЁзЇЭ

╩ ЯДиχ πΩϜ Ψ►ϩϦϥ︣ ʽ

ᵰ π ἹΩ ᴟʼ πBellman ꜠ϬᵔΨʽ

NRLЯДиχᴣ ḩ

ԁ χᴿ ψ ṛ σ Ἱ ꜠ϬᵔΨάρ ̠“ Ἱτ Ἱ

άχ“ Ϭ ὓ▄ΰο βϥ Ϭ β

ˢNFPϯиЁзЇЭϬ ˣ
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π Ὧ Ὠ

ρ Ὧ Ὠ



RNMEVの推定

NRLЯДи τΣΪϥ ṍ χ

t-1ᵕ χ π Ϭᵰ χ ρᴠ

ζχⱳχtᵕ χ π Ϭ χRLЯДиχ ρᴠ

άχ χ π ṍ Ϭ βϥ (ІϱАЎрϽ )
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ԁν χ ὓ▄χὫᴮρІϱАЎрϽ Ϭ Μο

Ἱ ꜠ϬᵔΨιΪπNRLχ Υᴦ τ˂

̠ ›КАЕм˔ϼ χNRLЯДиϬ βϥάρτϢμο

RNMEVχ ϬḯϚᴣ ḩ ρ ḩ χῠ Υὓ▄ᴦ

Ὡὶὶπ

Ὡὶὶḷπ



RNMEVの推定

ḩ ψ

꜠(10)χ ṰϢϤ

ОжЮ˔Ќχ ᴟτϢϤ

ḩ χῠ ψ ╛ιΥʼ꜠(2),(16),(22) Ϭ Μο Ӭτὓ▄πΦϥ
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RCNLモデルの提案

ʾ῟ Ϭ ρΣΜο῏₯Ϭ‮ ḩϬ― ΰο βϥ

ʾkχⱳχ Ϭ―ΠθρΦτᶆ χЧϯϬ︡μοКІЕτβϥ (PCL)

ʾάχρΦχ ♥ḧχ ḩψ

КІЕρ Чϯχ  ϢϤ

ʾάχ῏₯  πᶆІГАФπχ ϬMNLτᾋ οθ ›ϜṜ πΦϥ

ʾGḩ ϢϤ
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КІЕρ χЧϯψ
1:1 ᴂ

RL, NRL

Чϯχᾤ (=КІЕχᾤ )ψ



実データへの適用

ʾFosgerauχ χϜχρ αД˔Ќ (₤╛σΰˀ “Ⱳḧψ Τν )

ʾ ᶓχθϛʼNRLЯДи( Mai et al., 2015c ). χὫᴮϬ Μϥ

NRLЯДи

RCNLЯДи

КАЕм˔ϼχзрϼ 7000̠ᶆ π7000ᾤχCNLЯДиϬ Ṱβϥάρτ...

̠ Ϭ  ᴟΰοζχОжЮ˔ЌϬ βϥάρπᵕ

βϓοχОжЮ˔Ќ χ ψ ᴦ

̠КІЕτḯϘϦϥ ♥aχᾤ Ϭ ΰΜρᴠ ΰο
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実データへの適用

ם ♥ḧχ ḩψ

Ϙρϛϥρ

RCNLЯДиχΩ ψӟᴞχ ΦΩ ᴟ ρσϥ
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推定結果及び交差検証結果
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推定結果及び交差検証結果
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まとめ

ʾGRLЯДиτνΜοRNMEVЯДиϒχᶈ Ϭ“Μʼ

ᶆІГАФχ τοMEVЯДиἪχϜχϬ πΦϥϢΞτΰθʽ

ʾ ḩ  ϬםКАЕм˔ϼτ ϙ₅Ϛ︣ Ϭꜘΰʼ

RNMEVχBellman ꜠χ אּ Ϭ ᴟΰθʽ

ʾNRLЯДиχ︣ Ϭ ΜοRNMEVЯДиχ Υ“ΠϥάρϬꜘΰʼ

Д˔Ќτם ΰο Ψ Υ“ΠϥάρϬꜘΰθʽ

ʾRLϞNRLϬḯϚԁ ᴟ ḩ  ϬⱱνRCNLЯДиϬ ӛΰθʽ

ʾ ӛ︣ Ϭ Μο Ψ ΥπΦʼΤνNRLϞNRL-LSϢϤϜ οψϘϤχ

ΜὫᴮΥ ϣϦϥάρϬꜘΰθʽ

ʾ ḩ  ϙ₅ϙχ︣ ψNFP ρ›ϩδοMEV῏₯ϚḯϬ‮ ╩

ЯДиχ τ πΦʼὊ ӟᵰχЯДиϒχᶈ ϜπΦ ϥʽ
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