
Measuring a City's "Uniqueness": 
A Two-Stage Behavioral Model

ネットワークの中での立ち位置，複数都市で比較する
汎用性の高い，色々な都市に適用できるモデルを構築したい
都市圏，マクロスケールの移動： PT
訪れた後の個人を集計的なので，どこの人が動いているかはわからない
少ないPTデータから，PTデータをAIで作る？
ここから来る人がどこに回遊するのか，
東京都市圏と，その他だったら
ミクロな分析に使われることが多い，渋谷まで，各地から来ていると渋谷を中心としてみた
渋谷にどこから来るのか？
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Current Limitation: While PT data 
captures macro-level mobility across 
metropolitan areas, it lacks detailed 
insights into stay durations and activity 
patterns within visited areas.

Challenge: This limits our ability to 
quantitatively forecast micro-level 
behavioral changes and the economic 
impacts of transport policies.

社会的背景 Social Background 

渋⾕PP調査（2023）GPSデータより

PTのイメージ image of PT

　

What 
circulation 
occurs？？
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Why Choose a Specific City Despite Higher Travel Costs?

Tokyo

Shinjuku
Ikebukuro

Shibuya

Yokohama
Shinagawa

Kawasaki

‧Why do people visit destinations 
that seem irrational when 
considering travel costs (time & 
distance)?

‧How does this deliberate 
"purpose-driven choice" influence 
their behavior after arriving at the 
destination?

‧A city's true attraction lies in being 
"deliberately chosen"—Quantifying 
this "deliberate visit volume" serves 
as a new indicator for distinctive 
urban design.

Tokyo
Shinjuku

Ikebukuro

Shibuya

Shinagawa

Ikebukuro is near. However, 
not Ikebukuro but Shibuya!

Shibuya is just over there!

Why do they chose Shibuya?

The reason⇨the value of Shibuya 
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Data…PP and PT data
2008 Shibuya Person Trip (PT) Data

Visitors to Shibuya were defined as individuals who visited either of the two small zones containing Shibuya Station.

Work-related trips accounted for more than 40% of all visit purposes. The purposes analyzed in this study—shopping, 
dining/entertainment, sightseeing, and leisure—accounted for 30.2% of all visits.

In the purpose-specific OD matrices, more 
than 95% of the cells were zero.．
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2021,2023PP data

Estimated home location (the starting point of 
a trip and a location frequently recorded in the 
data)

Trip purpose breakdown: Shopping, dining, 
and leisure trips account for the vast majority 
of trips.

← More trips occur from the afternoon 
to the evening (x-axis: time of day).

Purpose Composition
Number of Trips by Destination Purpose

Returning home 

Shopping 

Dining & Entertainment  

Other 

Dining 

Lessons / Classes 

Leisure 

Pick-up / Drop-off 

Accommodation
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Travel to Shibuya and Circulation Behavior 

2021,2023PP data

→ Among visitors who “choose to come” to Shibuya, their roaming behavior includes visits to distinctive 
areas unique to Shibuya, such as Dogenzaka.

5



Methodology There are 2 steps!!

①For each origin and trip purpose of PT data, we predict destination choices 
across the metropolitan area, where a Graph Neural Network calculates the 
utility score

Using this utility score, we obtain the choice probability 

From which we calculate
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② The utility of visitor i selecting district z in Shibuya for purpose p is

Baseline attractiveness of each area × purpose combination

Are individuals with higher C_i more likely to choose 
leisure activities in Shibuya?

For shopping trips, how does CiC_i affect the evaluation of accessibility to 
each area?

For leisure trips, how does CiC_i affect the evaluation of accessibility to 
each area?

Do shopping visitors with higher CiC_i tend to prefer areas with a 
high concentration of stores?

Do shopping visitors with higher CiC_i tend to prefer areas with a 
higher building density?

Do leisure visitors with higher CiC_i tend to prefer areas with a 
higher concentration of restaurants?

Do leisure visitors with higher CiC_i tend to prefer areas with a 
higher concentration of restaurants?
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NN in the first stage
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Calculated cost

9



Distance determines the lower limit of costs—the influence of 
the party withholding the resource may be significant.
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Cost trends by direction
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The cost differences cannot be explained by distance alone
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Thank you for your attention!
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Appendix（日本語併記）
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