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Activity-based travel demand models are in line with one of the most salient features of travel demand 

that is being derived. This more behaviorally sound model stream has been developed from 

conceptual frameworks to operational model systems and is becoming the focus of the travel demand 

models. Behavioral realism is earned by introducing the level of daily activity-travel pattern that is “on 

the top of” the tour-level decisions. Therefore, the activity-based models enjoy much improved policy 

sensitivity and cross-substitution patterns within the model. 

However, it is summarized here from the literature that there exist various approaches of activity-

based models and it is still quite far from reaching common ground, especially, among practitioners. 

At least two major streams of the models: Rule-based and Utility-maximizing, have been popular in 

academia. Both approaches showed their respective way to solve the problem of choice of daily 

activity-travel pattern in a two-stage decision protocol: choice set generation and choice itself (e.g., 

Manski, 1977) but with different focuses. The Rule-based ones devote themselves to the choice set 

generation, aiming at yielding a small choice set upon which a simple choice model is always used, 

while the Utility-maximizing ones focus on the sophisticated representation of the choice model (Ben-
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Akiva & Bowman, 1998a).  

It seems that Utility-maximizing models, exemplified by the DAS models and the CT-RAMP models, are 

gradually taking the majority in practice, but it can be asserted for now that still, no one single model 

has commanded universal appeal (Li, 2015). Nevertheless, activity-based models are still in the way of 

advancing to methodology with greater behavioral realism, better policy sensitivity, faster 

deployment, and ease of understanding. Within this process, the distinctions between the two types 

have narrowed as they sought to accommodate more realistic choice representation in the sense of 

both choice set generation and choice itself to represent better human behavior (Boyce & Williams, 

2015).  

Despite the advancements, the increasing complexity of the activity-based model systems has been 

so formidable to many local planning organizations that models of the earlier generation like the Four-

Step model are still taking a considerable share in practice (Boyce & Williams, 2015). Theoretical 

advantages are not always appreciated by the practitioners unless they can find out how these models 

of the “new generation” could better address their specific practical needs (Davidson et al., 2007). 

This might require more empirical analysis and successful implementations to spark more interest, 

which is considered one of the raisons d’être of this dissertation. 
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𝑇𝑖𝑗 =
𝑒𝑖𝑤𝑗𝑓(𝑡𝑖𝑗)

∑ 𝑤𝑗𝑓(𝑡𝑖𝑗)𝑗

𝑓(𝑡𝑖𝑗) = 𝑒−𝛽𝑡𝑖𝑗
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𝑇𝑗 = ∑ 𝑇𝑖𝑗

𝑖
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𝑆 = 𝑓(𝑄, 𝑉, 𝑀) 

𝑄 = 𝑓(𝑀, 𝐼)

𝐷 = 𝑓(𝑆, 𝐴)
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𝐶𝑛 𝑈𝑖𝑛

𝐶𝑛

𝑃(𝑖|𝐶𝑛) = 𝑃𝑟[𝑈𝑖𝑛  ≥  𝑈𝑗𝑛, ∀𝑗 ∈ 𝐶𝑛]

𝑈𝑖𝑛 𝐶𝑛

𝑉𝑖𝑛 𝜀𝑖𝑛

𝑈𝑖𝑛 = 𝑉𝑖𝑛 + 𝜀𝑖𝑛 

𝜀𝑖𝑛

𝜇

𝑃𝑛(𝑖) =  
𝑒𝑉𝑖𝑛

∑ 𝑒𝑉𝑗𝑛
𝑗∈𝐶𝑛

𝑉𝑖𝑛
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𝑉𝑗 − 𝑉𝑘 = (𝛼𝑗 − 𝛼𝑘) + 𝜃(𝑡𝑗 − 𝑡𝑘) + (𝛾𝑗 − 𝛾𝑘)𝑧𝑖 +  𝛽(𝑥𝑖𝑗 − 𝑥𝑖𝑘) + (𝛿𝑗𝑤𝑖𝑗 − 𝛿𝑘𝑤𝑖𝑘)
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𝐴𝑛 =
1

𝜇
ln (∑ 𝑒𝜇𝑉𝑖𝑛

𝑖𝜖𝐶𝑛

) + 𝐶

𝐴𝑛 𝜇

𝐶𝑛 𝑉𝑖𝑛
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国勢調査 経済センサ

ス－活動調査



 

 94 

都市機能誘導区

域 居住誘導区域

立

地適正化計画
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P(i) =
𝑒𝜇𝑆𝑖

∑ 𝑒𝜇𝑆𝑗
𝑗
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Table 5-1 Continued. 
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𝑞𝑗𝑛 =  𝐸𝑗𝑒
−

2𝑑𝑗𝑛

𝑚𝑒𝑎𝑛(𝑑)
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“日本標準産業分類”
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教育，学習支援業

∈

∈



 

 134 

 

• 

• 



 

 135 

 

 



 

 136 

 

• 

• 



 

 137 

 

• 

• 

o 

▪ 

▪ 

▪ 



 

 138 

o 

▪ 



 

 139 

 



 

 140 

𝑑𝑗
′ = 𝑑𝑗𝑝 + 𝑑𝑗𝑠𝑝

− 𝑑𝑝𝑠𝑝
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𝐸𝐹 =
𝐴

𝑣
+ 𝐵 × 𝑣 + 𝐶 × 𝑣2 + 𝐷

𝑣
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𝐴𝐵𝐴𝑛 = ln ( ∑ 𝑒𝑉𝑑𝑝𝑛

𝑑𝑝𝜖𝐶𝑛

) + 𝐶

𝐶𝑛 𝑉𝑑𝑝𝑛

𝐴𝐵𝐴𝑛
𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 =

𝐴𝐵𝐴𝑛 − 𝐴𝐵𝐴𝑛
𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙

α𝑛𝑡

α𝑛𝑡

α𝑛𝑡 =  
𝐴𝐵𝐴𝑛

∆𝑡 − 𝐴𝐵𝐴𝑛

∆𝑡

𝐴𝐵𝐴𝑛
𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙
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𝑤𝑚 = 𝑎𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔𝑙𝑜𝑤−𝑓𝑙𝑜𝑜𝑟
+ 3 × 𝑎𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔𝑑𝑒𝑛𝑠𝑒𝑙𝑦−𝑙𝑜𝑤−𝑓𝑙𝑜𝑜𝑟

+ 2 × 𝑎𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔ℎ𝑖𝑔ℎ−𝑓𝑙𝑜𝑜𝑟

 
7  An attempt to collect and aggregate parcel-level data, such as Zmap-TOWN Data from ZENRIN Co., Ltd.  
(https://www.zenrin.co.jp/product/category/gis/basemap/zmaptown/index.html) has been made. 
Unfortunately, the attributes of the building names (for speculating the type of the building) and the number of 
floors (for speculating the dwelling density of the building) are missing to a great amount, hence it is decided to 
not use them in this dissertation. 
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𝑉𝑖𝑙 = 𝛽𝑋𝑙 + 𝛼𝐴𝑖|𝑙

𝑋𝑙 𝐴𝑖|𝑙

𝛼 𝛽 𝐴𝑖|𝑙

𝐴𝑤
𝑖|𝑙 =  

∑ 𝐴𝑤|𝑙𝑤 ∈ 𝑊𝑖

𝑊𝑖

𝐴𝑠
𝑖|𝑙 =  

∑ 𝐴𝑠|𝑙𝑠 ∈ 𝑆𝑖

𝑆𝑖

𝐴𝑈
𝑖|𝑙 =  

∑ 𝐴𝑢|𝑙𝑢 ∈ 𝑈𝑖

𝑈𝑖
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𝐴𝑤
𝑖|𝑙 𝐴𝑠

𝑖|𝑙 𝐴𝑢
𝑖|𝑙

𝛼

𝐴𝐵𝐴𝑛
𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙
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−2 (𝐿𝐿𝑝𝑜𝑜𝑙𝑒𝑑 −  ∑ 𝐿𝐿𝑔

𝑔 ∈ 𝐺

) ~ 𝑋(∑ 𝐾𝑔)−𝐾𝑝𝑜𝑜𝑙𝑒𝑑𝑔 ∈ 𝐺

2

𝐿𝐿𝑝𝑜𝑜𝑙𝑒𝑑 𝐿𝐿𝑔

𝐾𝑝𝑜𝑜𝑙𝑒𝑑 𝐾𝑔

𝑋45,0.001
2
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𝑃𝑎 = 1 − 𝑅𝑎
5

𝑃𝑎

𝑅𝑎

𝑅𝑎

𝑃𝑎
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𝐴𝐵𝐴𝑛
𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙
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11 In fact, a failed attempt of conducting an SP survey was made by the author. 
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https://www.oregon.gov/ODOT/Planning/Documents/SWIM2-Model-Description.pdf
https://www3.drcog.org/documents/archive%20/MORPC.pdf
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https://www.mckinsey.com/industries/%20automotive-and-assembly/our-insights/private-autonomous-vehicles-the-other-side-of-the-robo-taxi-story
https://www.mckinsey.com/industries/%20automotive-and-assembly/our-insights/private-autonomous-vehicles-the-other-side-of-the-robo-taxi-story
https://www.mckinsey.com/industries/%20automotive-and-assembly/our-insights/private-autonomous-vehicles-the-other-side-of-the-robo-taxi-story
https://cran.r-project.org/package=data.table
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藤井聡 大塚祐一郎 北村隆一 門間俊

幸 時間的空間的制約を考慮した生活行動軌跡を再現するための行動シミュレーションの構

築 土木計画学研究・論文集

古澤悠吾 溝上章志 森俊勝 八戸龍馬 完全

自動運転カーシェアサービスの導入可能性に関するシミュレーション分析 土木学会論文集 土

木計画学

「ぐんまの都市計画２０２０」

「令和 年度群馬県の決

算」

https://stringi.gagolewski.com/
https://www.pref.gunma.jp/06/h5800002.html


 

 220 

飯田祐三 岩辺路由 菊池輝 北村隆一 佐々木邦明 白水靖郎 中川大 波床正敏 藤井聡 森

川高行 山本俊行 マイクロシミュレーションアプローチによる都市交通計画のための交通

需要予測システムの提案 土木計画学研究・論文集

稲原宏、大門創、林健太郎、関本稀美、秋元伸裕、雨

森恵理子、伊藤 京 地方都市圏のこれからの都市交通政策を考える ～群馬県 調査結果か

ら読み解く日本の将来～ 研究活動報告
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上条陽 羅力晨 髙見淳史 原田昇 エージェントベースシミュ

レーションを用いた自動運転車普及シナリオの評価 交通工学論文集

香月秀仁 東達

志 谷口守 郊外間交通へのシェア型自動運転車の導入可能性トリップの時空間特性・個人

属性の観点から 都市計画論文集

香月秀仁 東達志 高原勇 谷口守 シェア型自動運転交通

導入による駐車時空間削減効果 都市計画論文集

香月秀仁 東達志 高原勇 谷口守 シェア型自動運転車による自動車利用変化―空

走時間発生による環境負荷への影響― 土木学会論文集 土木計画学

紀伊雅敦 横田彩加 高震宇 中村一樹

https://www.engineering.com/IOT/ArticleID/12665/The-Road-to-Driverless-Cars-1925--2025.aspx
https://www.engineering.com/IOT/ArticleID/12665/The-Road-to-Driverless-Cars-1925--2025.aspx
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共有型完全自動運転車両の普及に関する基礎分析 土木学会論文集 土木計画学

北村隆一 交通需要予測の課題 次世代手法の構築にむけて 土木学会論文集
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「前橋市立地適正化計画」

松中亮治 大庭哲治 住川俊多 都市内交通シミュレーシ

ョンを用いた共有型完全自動運転車両の普及による社会的便益に関する研究 都市計画論文集

https://www.city.maebashi.gunma.jp/soshiki/toshikeikakubu/toshikeikaku/oshirase/23361.html
https://www.city.maebashi.gunma.jp/soshiki/toshikeikakubu/toshikeikaku/oshirase/23361.html


 

 224 

自動走行ビジネス検討会 報告書「自動走行の実現及び普及

に向けた取組報告と方針 」～レベル 自動運転サービスの社会実装を目指して～

「国土数値情報

（地価公示データ 都道府県地価調査データ）」（国土交通省）

「国土数値情報（土

地利用メッシュデータ）」（国土交通省）

「国土数値情報（都市地域土地利用細分メッシュデータ）」（国土交通省）

立地適正化

計画制度 国土交通省

https://www.meti.go.jp/shingikai/mono_info_service/
https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-L01-v3_0.html
https://nlftp.mlit.go.jp/ksj/gml
https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-L03-a.html
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国立社会保障・人口問題研究所 日

本の地域別将来推計人口』（平成 （ ）年推計）

https://www.ipss.go.jp/pp-shicyoson/j/shicyoson18/2gaiyo_hyo/gaiyo.asp
https://www.ipss.go.jp/pp-shicyoson/j/shicyoson18/2gaiyo_hyo/gaiyo.asp
https://www.computerworld.com/article/2491635/self-driving-cars-a-reality-for--ordinary-people--within-5-years--says-google-s-sergey-b.html
https://www.computerworld.com/article/2491635/self-driving-cars-a-reality-for--ordinary-people--within-5-years--says-google-s-sergey-b.html
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https://www.mobilityanalytics.org/uploads/5/0/5/4/5054275/amos.pdf
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総務省統計局「平成 年国勢調査結果」

総務省統計局 平成 年住宅・土地統計調査

総務省統計局地域メッシュ統計

総務省統計局「令和 年国勢調査結果」

https://www.stat.go.jp/data/kokusei/2015/
https://www.stat.go.jp/data/%20jyutaku/index.html
https://www.stat.go.jp/data/%20jyutaku/index.html
https://www.stat.go.jp/data/%20mesh/index.html
https://www.stat.go.jp/data/%20mesh/index.html
https://www.stat.go.jp/data/kokusei/2020/
https://storage.googleapis.com/waymo-uploads/files/documents/safety/2021-12-waymo-safety-report.pdf.
https://storage.googleapis.com/waymo-uploads/files/documents/safety/2021-12-waymo-safety-report.pdf.


 

 228 


