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ᵵ

Å σᶨ χІϾЅв˔зрϽϬ

Åԁ χᶨ χЌϱФ/ / Ⱳḧχᶎ χθ
ϛʼRUMs жрЍЭ῟ Ω ᴟˣϬᴠ

ÅάχЯДиϬ Μοם∑τ χ ᴭᶨ Ϭ
ΰθράϧʼᶨ ρ ⱲḧτϘνϩϥ
ήϘίϘσḩἰΥ ϣΤτσμθ

Ϻ˔м˔Жʿ “ ЯДиʼᶨ τṁξΜθ
ЯДиʼᶨ ІϾЅв˔зрϽʼRUM̓ ╩
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Activity-based modelχ 

Åʝ χ

Åʝ χІϾЅв˔зрϽρ™ІϾЅв˔зрϽ

ˢ͍ˣὓ Ὂↄᶘ ϯФк˔ЎˢBowman et al. 
1998/Bhat et al. 2004x

ˢ͎ˣи˔иτϜρξΜθϯФк˔ЎˢArentzeand 
Timmemans200ʾ Roorda2005x

ˢ͏ˣὓ Ὂↄᶘρи˔иχМϱУзАЖˢAuld and 
Mohammadian2009ʾ Habib and Miller 2009x

Å̔͂ Ϭ ΜθЯДзрϽχʼᶨ τṁξΨТй˔Э
м˔ϼχσΤπχ“ ρІϾЅв˔зрϽχ
ᵃ ϬρϣΠθΜ

→жрЍЭ῟ Ω ᴟτṁξΜθʼ
ᶨ ІϾЅв˔зрϽᵃ χὓ Ὂↄᶘ ЯДи 5



χЯДиχ

ÅⱲḧ ᴞπχRUMϯФк˔ЎΤϣᶨ ІϾ
Ѕв˔зрϽЯДиϒ

Å ♥ρΰοᶨ ОЌ˔рϬ ấβϥϩΪ
πψσΨʼζχἹ ᵃ ϬЯДзрϽΰοʼὫ
ᴮρΰοᶨ ОЌ˔рΥ ήϦϥ

ÅΜϘϘπχὓ Ὂↄᶘ ϯФк˔ЎπψⱲḧ
ˢᵫ◐ʼ χⱲ⁭Ϟⱱ ⱲḧˣϬ ╩ᴟβϥ
ΥΚμθ→άχЯДиπψ ΥσΜ
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ᶨ ІϾЅв˔зрϽ
ЯДиχṌᴁᾆẕ
ᾅйРв˔
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ᶨ ІϾЅв˔зрϽЯДиχ

ˢ͍ˣˢ ˣṍḧτϩθμοІϾЅв˔и 
Ϭ ΰΨχϓϥχΥ₉

ˢ͎ˣ ᶎτІϾЅв˔зрϽᵃ χ ΰήϬ
ֳβϥД˔ЌϬ βϥχΥ₉

ˢ͏ˣếΜᴠ ϬνΪϥάρσΨ σ ᶘ
σЯДзрϽϬ“ΞάρΥ₉

ˢDoherty 1998, 2005x

9



ᶨ χ ᵃ πχⱲḧρ“ ῟
Habib and Millerˢ2008, 2009ˣ

ÅⱲḧψ σϜχπΚϤʼᶨ ρᶨ ІϾ
Ѕв˔зрϽᵃ τΣΜοψ χ ᶤϬᴮθΰοΜϥ

Ⱳḧψ

Åʝ ᵃ τΣΜοψθΨήϭχ “ χḧπ
ήϦϥϓΦⱢᾛρΰο Φʼ

Åʝ ІϾЅв˔зрϽᵃ τΣΜοψ ήϦϥϜχ
ρΰο Ψ

ÅⱲḧ ▄Υ τЯДзрϽТй˔Эм˔ϼτΣΜ
ο― ήϦϥάρΥ

Å ⱲτʼЯДи⌠ τϢϤיּ ήϦϥНϱϯІϬ⁬
βϥθϛʼⱲḧψὓ Ὂↄᶘ ЯДзрϽ  χ
π σϜχρ―ΠϣϦφωσϣσΜʽ
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Åa Υ τψ ἹπψσΜ…ῇχᶨ ΥζϦϢϤ
χᶨ τֲốϬ ΠΞϥ

ÅⱲḧ ▄Υᶨ Υḁ βϥχρρϜτ

É ˢ ρ῏₯τḧ‮ ḩˣ

Éᶨ ЌϱФρⱲḧ χḧχꜛᾪ НϱϯІ

Ϭ― βϥ ΥΚϥ

→RUMΥ ʿ ῀ḩἰχΚϥ ╛σᶨ ᵃ

πψʼᶨ ІϾЅв˔зрϽ
πχЯДзрϽψˁ

╩
Ⱨor╩ orЄдАСрϽ… ςϦΨϣΜχⱲḧϬ►ΣΞΤˁ

ςϦΨϣΜΤΤϥιϧΞΤˁ
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ᶨ ІϾЅв˔зрϽ
ЯДиτṁξΨжрЍ
Э῟ Ω ᴟ
ӛήϦϥ ϯϼГϰРГϰІϾЅв˔зрϽЯДи

χᵵ Тй˔Эм˔ϼ
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ᾤ iχ ᶨ

Ⱳḧ

▪ϤⱲḧ ᴟβϥ

t=0 t=24(h)

ᵬ1

ᵬ2

ᵬ3

ᵬn

Activity type 
choice

Activity type 
choice

Activity type 
choice

῀ḩἰΥΚϤʼ
ρϜτ῟ τὫόνΨρ
―ΠϣϦϥ

▪ϤχβϓΦ“ Ϭ―ΠοὨ Ⱳḧὸ

β σЪϱрЕ
ᶨ ОЌ˔рϬ ♥ρΰο―ΠσΜʽ

ІϾЅв˔зрϽΤϣᶨ ОЌ˔рΥ ήϦϥρ―Πϥʽ

ᶨ Ўϴ˔р
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ὓ ὊↄᶘЯДиἹ
RUMτṁξΜθ ІϾЅв˔зрϽЯДиχὓ Ὂↄ
ᶘ Ἱ
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╩ ʿᶨ χ

ᾤ Υᶨ j Ϭ ΰθρΦτ ϣϦϥ῟

Ὗ ὠ ‐

‍ὼ ‐
Ὦ ρȟςȟȣȟὃ

Åὠʿ ῟ χᶎ ‮

Å‐ʿ ῟ χ῏₯╔Ḣˢ‮ ᴦ ˣ˙ϹрЦи

Åὼʿ

Å‍ʿ ϙОжЮ˔Ќˢἰ ˣ
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ʿ Ⱳḧχ

ᾤ Υ ⱲḧὸϬ ΰθρΦτ ϣϦϥ῟

Ὗὸ
ρ

‌
ÅØÐ‪ᾀ ‐ ὸ ρ

ÅὯ ρʿ ήϦθᶨ

ÅὯ ςʿ ᴦ σⱲḧ ▄ᴞχ▪ϤⱲḧ

Å‌ʿ ОжЮ˔Ќ ρ

Å‐ʿ῟ χ῏₯‮ ˙ϹрЦи

Åᾀʿ ЦϼЕи

Å‪ʿ ϙОжЮ˔Ќˢἰ ˣ

β“ ЌϱФτ ΰ ᴥΰοΜΨⱲḧ Ϭ Ξ
χᾚ ˢBhat 2008x ʽⱲḧᾚ ʽ

›ᴟήϦθ“ ʿζχ χβϓοχ▪Ϥχᶨ Ϭ
ὊↄᶘτΣΪϥHicksian› χᵵ ρ ṰˢHicks 1946x
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Ⱳḧ ▄

ὸ ὸ Ὕ

Åj ʿᾝ∕χ ᶨ τ ήϦθⱲḧ

Åc ʿ ᴦ Ⱳḧ ▄ ᴞπχ› ᶨ τ▪
ήϦθⱲḧ

άϦϬ τḩΰο Ὧρΰο Πϥ
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Ⱳḧ ▄ ϬжϽжрЅвḩ Ϭ ΜοⱲḧ
χ῟ ḩ ρ ›ʿ

Åάάπχk=1, 2 ψj, c Ϭ◙β

Åϼ˔рЌАϸ˔χΩ ᴟ ὯΤϣ

ὸ ππ

ὸ ὸπ

θιΰʼ
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RUM

Åʝ Υ ωϦϥχψʼζχ῟ Υβϓοχ―Π
ϣϦϥ ♥χΞκΩ ρσϥρΦ

Å̓͂ ₯иЦрϹτε‮ Ϭᴠ βϥ

Å νχϹрЦи χ₯ψкЅІГϰАϼ
τ Ξʽ

ˣ
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ӟᴞχϢΞτ πΦοˢBhat 2008x ʼ

βάάϘπψӟᴞχϢΞτ ΜοΜθ

ᶎ ḩ ψ
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ᶨ ʾⱲḧ χ
ᶎ χ ›ˢ Ⱳᶎ ˣ
ÅRUMτṁξΜθᶨ ˢ ╩ˣρⱲḧ

ˢ ˣχ Ϭ ›ΰθΜ

… ḩΥσΜρΜΪσΜʿάχϘϘπψ˷

₈ᵕӌμοΜϥ῏₯ψ‮ αἹχ ιΥІ
Ͼ˔иОжЮЌψӰσϥ

ІϾ˔иОжЮЌϬἰ ОжЮЌχ ΤϣỸ
βϥάρψπΦσΜ

→ІϾ˔иОжЮЌϬ1τṁ ᴟ
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Å̓͂ ₯Υ‮ ρϜ χ ϬⱱμοΜϥ
χπʼάϦϣχ Ϭ ṛ τ Ḋ
ˢLee 1983x

ṛ χẄḩ
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Å ḊήϦθ2νχ ṛ Υʼ”Ϭ ḩἰ
ρβϥ ṛ τ Ξ(Habib et al .2008)

β
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→ ḩ ᶨ Υ ήϦθϣ1ʼήϦσΤμθϣ0

ԁ χᶨ ˢ24hσςˣτνΜο
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χ ›ϜπΦϥ

╩ χ῟ ḩ
Ὗ ὠ ‐ ‍ὼ ‐

→ τϢϥ῟ ᶎ ʼΠᴥϬ‮₯῏ʾ‮ ΦḊΠ
ϥιΪπOK

ᶨ ЌϱФ

ᶨ кϾ˔Єдр
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Å› ῏₯‮

ΥGEV τ Ξρβϥρʼ χᶨ ʾӡ χ χ
Ⱳᶎ ψNLs Nested-Logitx   τʽ

→῏₯χ‮
ḩḩἰτϢμο

Ϙθψ
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Å ῏₯χ‮ τϢμο῟ ᶎ χ‮ ΥὨ
βϥʽάχϢΞσ ›ʼ ṛ τ Ḋ
πΦϥˢFalaris1987; Habib et al. 2009x

→ ḩ :MLEϯиЁзЇЭπ ᴦ
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Å ╩ʾ χйЦиπ῏₯ ḩϬ βϥ
άρπжрЍЭἰ ρpreference heterogeneity
Ϭ― βϥάρϜᴦ πΚϥ

Åάχᾆẕπψ ḩ ϬΩ ᴟβϥάρπ
ОжЮЌ ˢBFGSΩ ᴟϯиЁзЇЭ; 
Aptech 2009Ϭ ΰθGAUSSρΜΞЀ˔Жˣ

Å χ ήψӟᴞπ ήϦϥ
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ᶨ ІϾЅв˔з
рϽЯДиϒχ
ЯДиχם∑ σ τνΜοχД˔Ќ ꜘʼ “
ІϾЅв˔зрϽЯДиχ
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₈ᵕχ

Å―ΠϣϦϥβϓοχᶨ τΣΜοʼ╥ᴥ ρⱲ
ḧ Ϭ ₰βϥʼ24hχЌϱЭТй˔Э

Å9ϸГЁз

Å▫Ⱨ/ᶘ βẈ πϜᶨ ΰοΜϥ ΥΜϥ
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Activity type

1 ṁ σ ᶨ ʿ ʼ ʼέψϭʼ…

2 ▫Ⱨʼᶘ 

3 χ▫Ⱨ

4 ὝϞ Ϊ

5 Μ

6 Ђ˔РІʿ ԚʼỴ“ʼꜛ כּ ʼ…

7 ᴭᶨ

8 ᵓזּ ᶨ ʿН˔ʼ ʼІЪ˔Бʼ…

9 ζχϕΤ
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Д˔Ќᵵ

ÅCHASE₰Д˔ЌʿTrontoTravel-Activity Panel(TTAP)

ÅЕкрЕʼ2002-2003

Å426 ʼ271

→ χᶨ ІϾЅв˔иχᵕ יּ

423 ʼ264
1ʿ1ʼ ỡ 43⅞ʼ ỡ   Ԍ3 ʼԁᴪχ◓ằ ỡ0.6
ʼζχ ϒχạ ỡ18 ʼ ỡ47,000Canadian Dollars

35



Åԁ χψαϛχᶨ ψ Ⱳḧ τσϥἱΰ

Åӱ ⱲḧΥ Μᶨ ψ τ“ϩϦϥἱΰ

χ╣νχϸГЁз

ÅּזᵓὊↄ ʿ ʼ ʼ ṛ ʼ ʼ…

Åʝ ʿЍЬ˔ʼ χᶨ ϒχӱ Ⱳḧ

Å ʿІϾЅв˔зрϽЂϱϼиχᵫ◐Ⱳḧʼ

βπτ“ϩϦθᶨ χ

ˢ˴Ⱳḧ ▄χᾚ ˣ
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χЯДи∑ם
ήϦθם∑χЯДиχОжЮ˔ЌτνΜο
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Ӫ

Å̔͂ Ω ᴟχὓ Ὂↄᶘ ὓΤϣ

ОжЮЌ‌ ρs Bhat 2008x

→‌ ρ ÅØÐ†ώρΣΜοΣΨ
y:ЦϼЕи ʼτ: ОжЮЌЦϼЕи

Åṁ ᴟΰοϜԁ ϬﬞϩσΜ

→ ╩σϬ1τṁ ᴟΰοΣΨ

Åt Υ90%ӟ χᶎΤήϬᶎ βϥϢΞτ(t=1.64)
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Å ψRho-square=0.1σχπOK

ÅάάπψД˔ЌЈАЕχ › ʼ“ χӡ
Ϭ ϙ₅ϚάρΥπΦγʼӱ Ⱳḧψᵰ
τ ΠϣϦϥϜχρσμοΜϥ

…ΰΤΰʼ χ Ϥᶨ ЌϱФʾⱲḧ χ
τᴥΠοӡ Ϭ ϙ₅ϭιЯДиΥᴦ

ζϦϬ Μϥρӱ ⱲḧϬ τ︡ϤӌΞά
ρΥπΦϥʽ
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40



41



ᶨ ЌϱФ χ῟ ˢ ╩ˣ

‮
χ▫ⱧιΪΥϕΤχ χᶨ ЌϱФτ ΰο

χ῟ ϬⱱμοΜθ
→ ψτΜӌχ‮ ӪΥ
Å χиДЯʼψ‮ π― ήϦοΜϥ π ήϦσ
Μ Ϭ ϘρϛοӌμοΜϥϢΞσϜχ

Å Υ‮ ΦΜρΜΞάρψʼ σ Υ―ΠϣϦοΜ
σΜρΜΞάρ

Åάάπψʼ χ▫Ⱨψ χ ῀ḩἰϞʼ
πχ Υ πʼάϦΥ ήϦοΜσ

Μθϛρ―ΠϣϦϥ

42



Ⱳḧ χ῟ ˢ ˣ

ʿ

Ὗὸ
ρ

‌
ÅØÐ‪ᾀ ‐ ὸ ρ

ᶎ χϭήΨθʿ‮ χḩ

῏₯‮

₈ βϥχρʼ▪ΰοΣΨχρʼςκϣΥϢ
ΜΤʽ

50



“Ⱳḧ

Åᶆᶨ τ βϥ₯…Ὃ χ χ ∕

“ⱲḧΥ όϥρζϜζϜІϾЅв˔зрϽήϦϥᶎ Υᾚ β
ϥʽΰΤΰΜμθϭІϾЅв˔иτ ϦϥάρϬὨ βϥρ

→▫Ⱨʾᶘ ʼ ᴭᶨ ψʼ “Ⱳḧψ ⱲḧτֲốΥσΜ

→ṁ ᶨ ψʼ ⱲḧϬ σΨβϥ

→ζχ ᶨ ψʼ ⱲḧϬ Ψβϥ

ᶎ ᾚ ΰσΜʿ Ὕʼ Μ ʼЂ˔РІʼּזᵓ ᶨ

→Τν ⱲḧϬ … ʾ ᴟχ Τ

54



β₈ᵕʼ “Ⱳḧψᶨ ЌϱФ τΣΜοϜ
Ⱳḧ τΣΜοϜᵰ

→ᶨ Ϝ ϙ₅Ϛάρπ τӌΞ
άρΥπΦϥψγ

Habib et al. (2009)

Ω τᴠ ΰθ “Ⱳḧτ ΰʼζϦϬ βϥθϛχⱲḧϬ▄
βϥάρϬʼ βϥϘπ βϥϯиЁзЇЭᵫ

55



ОжЮЌρ ḩἰ

Å ОжЮЌʿ ρᶨ ᵫ◐Ⱳ⁭χḩ

Åᾧ χⱲḧ ОЌ˔рϬρϣΠϥ

ÅΩ σⱲḧ Ϭ Ṱβϥ

Å ʿ ΜⱲḧ

Å͌ ʿ ῟ᴮσΰ→ ῟ᴮΥ ΦΜΤ ήΜΤ

Å ʿ ΜⱲḧ
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ЯДи
ήϦϥІϾЅв˔зрϽОЌ˔рτΣΪϥЯДиχ

63



ᶨ Ⱳḧ

῏₯Υ ΦΜᶨ ЌϱФΥΚϥχψʼ︠τψ ᶓ σΜḢ Ṝ ΰΤσΤμθΤϣρ―ΠϣϦϥʽ
ΰΤΰἱΰρзЇЭϬϢΨρϣΠοΣϤʼ χῖ τψ ΜϥάρΥπΦϥιϧΞʽ 65



ÅϢϤ ΨχІϾЅв˔зрϽЂϱϼиΥЯДи
ᴟήϦϦωОТ϶˔ЫрІψΰ βϥ

…ԁ χ◐ϘϤχЈрЂзрϽ῟ᴮχθϛ

χ12ⱲΥ Ԍτρμοԁ χᵫ◐Ⱳ⁭ρΜΞϩΪπψσΜ

→ χІϾЅв˔зрϽЯДиᵫ Τ

ІϾЅв˔зрϽЯДиρ“ ЯДиρχ ›Ϝ

ÅІϾЅв˔зрϽϬ♁ϛϥṁ Υ
…ζΞπσΜρ ᾢᵕἣϤ βάρτσϤⱲḧ ὯΥ ῟τ

→ӡ Ϭ ϙ₅Ϛάρπṑ Ϭ ϩϤρΰοϙσδϥ

66



Ὣ ρ χᾆẕϒχ
ΰ
σ ᾋρ χᾆẕχ ΰ

67



Ὣ

Å χ“ ψϢϤТйϺЄУиπΚϥΥϠΠτ₈ᵕψ
“ Ϭ ΰθ

ÅθΨήϭχ ὓ τ σОжЮЌϬʼ ᶓ σΜ
ЂрФиД˔ЌπOKρΰο“ Ϭᵔ ΰθ

Å αД˔ЌϬ Μοᶎ ΰθράϧʼϢΨם∑χ“
ϬρϣΠοΜϥάρΥ Τμθ

Åᾗᶊσи˔и σΰτᶨ ρⱲḧ χʼԁ
χΞκχⱲḧτṁξΜθὨ ϬρϣΠθ

→ῖ ₰χᵵ τ σЯДиπΚϥ

68



₈ῇχ ΰ

Åʝ τḩβϥ Υᵰ ρήϦοΜθ
→ᶨ ЯДиϬ ϙ₅Ϛʿᶨ ρⱲḧ
τϜֲốΥΚϥψγ

ÅІϾЅв˔зрϽⱲχⱲḧ ψʼ ὓᵊ ᵬ
πχⱲḧτϢϥФйАЄа˔τϢϥϜχ

→ᶨ χὓᵊρІϾЅв˔зрϽϬ Ⱳτ βϥϢΞ
σЯДиΥ

ζχϕΤ ϒχ ʾԁ ḧ ϒχ ʾ
χ ῀⌠ ʾ “Я˔Ж σς

69


