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Â Efficiency and equity comparison of cordon - and area-
based road pricing schemes using a trip -chain 
equilibrium model(Maruyama and Sumalee, 2006)

ÂЀ˔Жрἷ vs ϵзϯἷк˔ЖФжϱЄрϽϬּזᵓ ʾ
῝ ήΤϣ ᶓΰοΜϥʽ

Â

Å ꜠ᴟχ ⱫϬ τ ϙ₅Ϛ

Å к˔ЖФжϱЄрϽʽ τνΜοχ ᵔ
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Âϵзϯἷ
Å Ӥ τ ϛο ϥρ
Φτ “ Ϭ Ξʼζχῇ
ψ Ϥꜛ ʽ

ÂЀ˔Жрἷ
Å Κϥ Ϭ ϥθότ

“ Ϭ Ξʽ

к˔ЖФжϱЄрϽχ
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к˔ЖФжϱЄрϽχᾆẕρם☼

Â Ѐ˔Жрἷ
Å ᾆẕΥ ϭτσήϦοΦοΜϥʽ
Å ΰΤΰם∑τψ“ϩϦοΜσΜʽ

Â Лиϳϴ˔χ Ỳ ψЫиЎЕзАФχ ᵃϬלם τψ ϛοΜϥʽ

Â ϵДϰрНжψΩ χ ᵃⱲΰΤ “ ΥΤΤϣσΜ

Â ϵзϯἷ
Å зрϼЀІЕϬ τ βχψ῝ πψσΨʼЀ˔ЖрἷϢϤЯДиΥ

ΰΜʽ
Å 1ᵕ ỲϬ Ξρζχῇψꜛ τ“Φ πΦϥθϛם☼ Υ Μʽ

ᴿỲᶛτϢμοῖ “ χ῟ᴮΥ ᴟβϥΥʼ

ςκϣχ ΥΜΜχΤˁ

Ѐ˔Жрἷψ ϵзϯχ“Φ πϵзϯἷχ2 χ “ ΥΤΤϥ
θϛʼ ЯДиϬ τ ᶓπΦσΜ˜
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ᾆẕχ

Â “ ψЕзАФЎϴϱр̠ϯϼГϰРГϰЦ˔І
Å Recker (1995,2001) ᶨ Ὠ χⱲἋḧЯДиχ ϙϬ ӛ

Å Lam & Lin(2001) ᴞχὊ ρ ᶨ Ϭ ›ΰθἹπ ӛ
Â θιΰם ψὫ  ˜

Â ᾆẕπψЕзАФЎϴϱрϬ ΰΨӌΞ ЯДиϬ⅜
Å Maruyama & Harata (2006)

Â ЯДиπψʼ ψЕзАФρΰοⱧיּ“ τὨϘμθβϓ
οχϯϼГϰРГϰЛ˔ЖϬ Ϧϥάρπʼ ϬΩ׃ τ
βϥϢΞτὊ ϬὨ βϥʽ
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м˔ЖкАФχᾖ τṁξΨ
χΩ ᴟ

ỡ”Ц˔ІχЯДиϬ►Μʼּזᵓ ρ῝ χֲốχ
◙ ΤϣʼЀ˔Жрἷʾϵзϯἷχк˔ЖФжϱЄрϽ
χ῟ᴮϬ βϥ
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Â ₈ᵕ οΨϥ Ⱬθκ
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Å ОІὴɴ ɰὲȟὲ

Å ОІpτ ΰοʼзрϼaρḩ βϥρΦ ȟψ‏ ͍ʼ
ζΞπσΜρΦψ͌ρΣΨʽ

Å ОІpχ “ ψ# Вᶅ ȟὸ‏ ὺ

Â зрϼТк˔χ›ὓ ὺ= Вᶅ ȟὪ‏

Â ὪψkχὊ Тк˔ʼ

Å ὫψЕзАФЎϴϱрhτḩ ΰθОІlχТк˔
Ὢ Ὣ

Å ОІ “Ⱳḧψʼ#=Вᶅ
ᶰ
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ᴿỲᶛ ᴟχОЌ˔р

Â†ȡОІlϒχᴿỲ

ÂЀ˔Жрἷʿ†˹

Âϵзϯἷʿ†˹Ѯ ˢ χρΦˣ
ζϦӟᵰχρΦχ ψ†˹ 0ρσϥ

Ὂ χ “
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Wardropχ ỡ”ˢΣήϣΜˣיּ

ÂᶆODЧϯτ ΰοʼˮ ήϦϥὊ ˢОІˣχ “Ⱳ
ḧψβϓο ΰΨˢ ˣʼ ήϦσΜὊ χ “Ⱳḧ
ϢϤϜ ήΜΤʼδΜεΜ ΰΜˢ ˣ˯

̠άϦϬ꜠πΚϣϩβ

άάτΣΜοʼ

ὫψЕзАФЎϴϱрhτḩ βϥОІlχТк˔
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ὫψОІlχТк˔

#ψОІ “
$ψ ḩ



WardropϬ ꜠π β

Â WardropϬ ꜠π β

Å ˢὫᶻȟὝᶻˣψОІρЕзАФЎϴϱрχ χỡ”Ϭ βЦϼЕи

Å ɮψОІρЕзАФЎϴϱрχТк˔Υᴦ σЈАЕ

Å ™ ꜠ᴟ

Â ˢ͍ˣψ ΦḊΠᴦ
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Step0 ṍᴟʽK=1ρΣΨʽם“ᴦ σТк˔╧ ○ ȟ▌ ȟ╣ Ϭ
ᾋνΪϥ

ϯиЁзЇЭχᵵ
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Step1 “Ⱳḧχ  ʽβϓοχaτ ΰʼὸ ὸ ὺ Ϭὓ▄βϥʽ

Step2 ΰϬ βʽ Ἱᴟ ϬᵔΦʼ ᵔ Ϭ ϥʽ

Step3 ӱ ṛ ϬhὨ βϥˢπ ‌ ρx .

Step4 Тк˔χ  ʽ ρσϥϢΞσ8 Ϭ
βϥʽ

Step5 ʽ ΰοΜσΪϦωk=k+1ρΰοStep1ϒ ϥʽ
ΰοΜϦω ʽ



Ѐ˔ЖрἷʾϵзϯἷτΣΪϥϯиЁзЇЭ

ÂЀ˔Жрἷχ ›ψӟᴞχ꜠ˢІжϱЖ͕χϜχʼ™ἿˣϬ
ᵔΨάρπᵔΥẐϘϥʽ

Âϵзϯἷχ ›ψОІϬᴿỲτᴂαοP χЂУЈАЕ
τ-ȢȢȢ- ᶤʽˢЂУЈАЕ ψ ᴿỲᶛ†ˣ
Å Step2ϬϢϤ ΰΨ“Ξ

2019/5/31 comparison of cordon - and area-based road pricing schemes 13

ОІ

“ ϵзϯ

-
-



Step2 ϬϢϤΨϩΰΨ

Â Step͎χ ḩ

Â ˢ͏ˣϬᵔΨτψЕзАФЎϴϱрχhχ Υ
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ЀІЕΩ

Step2.1 ᶆ- τ ΰοʼὸ Њ╩ ΠϥʽⱳτʼᶆЕзАФЎϴϱрτ ΰοΩ

ϜӗΜОІϬ βʽ
ОІχЈАЕɱχ τΚϥᶆ ΰθЛ˔Жὲρὲ τ ΰοΩ Ὂ Ϭ
зрϼ “ⱲḧὸτṁξΜο βʽάϦΥΩ “Ⱳḧτσϥʽ

- πΩϜ ήΜОІ “ⱲḧϬ†ρ ΦʼΩ ЀІЕψ†˴†ρσϥʽ



Step2 ϬϢϤΨϩΰΨˢνξΦˣ

2019/5/31 comparison of cordon - and area-based road pricing schemes 15

Step2.2 ᶆЕзАФЎϴϱрhτ ΰοʼӰσϥ- χ πΩϜӗΜОІϬ βʽ

‘Ϭ ΰθΩ Ὂ χ ᶛ( “ⱲḧʾᴿỲϬḯϚ)ρβϥʽ

Step2.3 ᶆЕзАФЎϴϱрhχβϓοχОІτ ΰοʼ

ρΣΨʽ

ψḩ βϥβϓοχ ОІχТк˔Ϭ›ὓβϥρẐϛϣϦϥʽ

άϦτϢμο ᵔ Ϭ ϥʽ
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2νχ ᴣ◙

Â ЯДиχϯФк˔Ўψʼк˔ЖФжϱЄрϽχὓᵊӛ
χ ֵΠϬЀ˔ЖрἷʾϵзϯἷϬ ᶓΰο ᴣβϥ
άρ

Â ᴣḢ ψӟᴞχ͎ν

Å ᵓזּ ΰ

Å ῝ χֲố

2019/5/31 comparison of cordon - and area-based road pricing schemes



ᵓזּ ♅ΰ χ ᴣ

ÂЫ˔Єаии˔иּזᵓ ♅χ꜠Ϭ Μϥ

Â “ χ⅞

Â יּ ψSW˵REV׃
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῝ χ ᴣ

ÂЅИἰ Ϭ Μϥ

Å 0~1χ Ϭρϥʽ0σϣ῝ ʽ1τσϥϕς
῝ ʽ

Å ₈ᵕψʼ ΥЕзАФЎϴϱрhχ ‹τḥᾕήϦϥᶤיּ“
ϬѬρΰο Μθʽˢ0 ” 1ˣ
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ʾn Μοʼ ỡ
Υ ρ˃βϥʽ
ʾᾤ iχ χ
Ϭὼρ βʽ



῝ χ ᴣˢνξΦˣ

ÂᶆЕзАФЎϴϱрχ ὓ יּ ψʼ׃

Â יּ χ׃ ỡϬρϥ

Â₈ᵕ ΜϥЅИἰ χ꜠ψӟᴞχϢΞτσϥ
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Ϙκχᵵ

Â֓ ẋ◕
Å ῢ 450,000

Å ₈ᵕχКАЕм˔ϼψ1,345зрϼρ84Ћ˔рʽ

Å зрϼОТ϶˔ЫрІψӟᴞϬ► ʾ
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₮ ʿ︠ σ КАЕм˔ϼʼ֒ ʿЋ˔ИрϽ
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ὸʿꜛ χ “Ⱳḧʼὧʿ
зрϼÁτΣΪϥ

Ⱳḧᴣ ψ50ד/ ρβϥ



Â◙ ḩ
Å Ὀʿ ʼ#ʿԁ Ω “ ˢЕзАФЎϴϱрhτΣΪϥʼ
ζϦηϦᴡϜΰσΜ ›ˣ

Å ᴣᶊ „ψ0.5ρ

Å ֓ ẋ ◕ίχPT ₰ˢ1992 ˣϬ► ʽ
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ᵓזּ ♅

Â ԁ “ ψ10˙300דπ ʽ

Â ΩϜ‰Μּזᵓ ʿA-ϵзϯχ ›χ13ᴑ7800 ʽד
άχρΦχ “ ψ200דʽ

Â Ѐ˔ЖрἷτḩΰοϜAχ ›Υϵзϯρ αΨϣΜχּזᵓ Ϭ ΰο
Μϥʽ
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Ѐ˔Жрἷ vs ϵзϯἷ

ÂϵзϯἷχϕΞΥּזᵓ ψ ΦΜˢDχ ›Ϭ Ψˣ

ÂЋ˔рϵзϯΥῲΥϥτ
νϦοּזᵓ ψ ᴥʽ

Â 20kmϬẽτ ᴥἱΰΥ
ḜΨσϥʽ

Â Bψ₈ᵕχД˔Ќχ Υ
ֳήϦοΜϥʽ

Â › ρЋ˔рϵзϯχḩἰ

ÂϵзϯЦ˔ІχⱲψ
ӤΥῲΥϥϕς Υ
ΦΨᾚ ΰοΜΨάρΥ Τϥ

Â Fig8χ ΥπΦϥʽ
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Â ӤΥῲΨσμοΜΨϕς
Ω σ “ χᶛψ ΦΨσϥ

Â ˢάϦψ ΜЕзАФτᴿ Ϭ
βϥϢΞτσϥθϛˣ

Â AρFϬ ᶓβϥʽ
Ѐ˔ЖрἷιρΚϘϤӸϩσΜΪς
ϵзϯἷιρ ΦΨӸΞʽ
άϦψЀ˔Жрἷιρ χ
ῖ τψᴿỲήϦσΜΤϣʽ

Â ϵзϯἷχϕΞΥЀ˔ЖрἷϢϤϜ2 Ω ᴿ ᶛΥ ΦΜʽЀ˔Ж
рψ μο ϥʼΤϣ2ᵕϸϳрЕήϦϥχπʽ
θιʼם∑τψЀ˔Жрιρ χᴿỲψήϦσΜχπάάϘπ
πψσΜʽ
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῝ ήϒχֲố

ÂЅИἰ τϢμο῝ χֲốϬ ϥʽ

Â ™χ׃ Υ“ϩϦσΤμθ ›ˢβϓοχЕзАФ
Ўϴϱрτ ΰο” πx Ϭ―Πϥʽ

Âᴿ ᶛΥ Πϥϕς ῝ τσμοΜΨ

ÂЀ˔Жрἷτ ϓοʼϵзϯἷχϕΞΥᴿ ᶛχ ᴥτ
βϥ ῝ χ ᴥΥ ήΜ
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