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Background
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Shibuya, a sub-center with diverse urban functions

Two groups mix: commuters and visitors to the area

Severe congestion occurs during the homebound peak

Railways Station concourses Surrounding 
commercial districts

Rushing home after work Flexible dwell time



Basic Analysis
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COMMUTERS VS. NON-COMMUTERS

Distr ibution of users’ dwell  t ime

Non-commuters

Commuters  2023 Shibuya PP
Commuters:  325 individual dai ly v isits
Non-commuters:  61 individual dai ly v isits

Tracking movement in 3-min intervals based on median stay t ime (3.76 min)

Median



Basic Analysis
Distribution of users’ dwell time

The return-home period is defined as 11:00–25:00 .
People are concentrated around the stat ion.
The peak t ime of the number of people differs by zone.
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Estimate parameters
separately for commuters and
non-commuters.

Zone A

Zone B

Zone C

I’m going 
home!!

Purpose
Smoothing congestion around Shibuya Station during the evening homebound peak
 through point-based incentives

Departure-time 
+ 

Circulation-zone choice model

Optimization of point allocation

Search for the optimal temporal–
spatial distribution of points.

I stay here!!

17:00

21:00

22:00

20min
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Proposed Model
Nested Logit Model (Commuters) KEEP ROAMING OR GO HOME?

MOVE NOW OR STAY PUT?

Move-or-Stay Choice Model MOVE STAY

Zone Choice Model

Roaming/Home Choice Model ROAMING GO HOME

 

WHICH ZONE？

Zone A ・・・・ Zone B  Zone C



Proposed Model
Nested Logit Model (Non-Commuters)

Move-or-Stay Choice Model MOVE STAY

Zone Choice Model

Roaming/Home Choice Model ROAMING GO HOME

MOVE NOW OR STAY PUT?

KEEP ROAMING OR GO HOME?
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WHICH ZONE？

Zone A  Zone B  Zone C ・・・・



Proposed Model (Optimization)
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Objective Function

Constraints

↓Peak time

←Maximum point reward

←Peak time for point distribution

←Temporal variance (standard deviation)



Log-Likelyhood at 0

Final log-Likelihood 

4

Estimation Results: Commuters

Samples

 　　　　　ρ²

Variables Parameters t-valuesVariables Parameters t-values

Nest1 (Roaming/Home Choice)

Nest2 (Move-or-Stay Choice)

Nest3 (Zone Choice)

Num of Zone 
Changes

Current Time

Dwell Time 

Commercial Density

Dist.  from Station

Commercial Density

Dist.  from Station

Dist.  from Current Zone

in the current zone

*p < 0.05, **p < 0.01

-0.42

0.0069

-2811.40

-552.10

 0.80

0.80

325

Scale parameter_1

1.00Scale parameter_2

-4.14

-2.54

-148.60

1.00

-2.54

31.51

-148.60

158.94**

-8.01**

2.25*

-10.66**

-8.49**

-3.645**

16.20**

NaN

-8.49**

-3.645**

Adjusted ρ²



Log-Likelyhood at 0

Final log-Likelihood 
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Estimation Results: Non-commuters

Samples

 　　　　　ρ²

Adjusted ρ²

Variables Parameters t-valuesVariables Parameters t-values

Nest1 (Roaming/Home Choice)

Nest2 (Move-or-Stay Choice)

Nest3 (Zone Choice)

Num of Zone 
Changes

Commercial Density

Dist.  from Station

Dist.  from Current Zone

*p < 0.05, **p < 0.01

0.0011

0.00020

61

1.00

1.67

2.45

-2.44

2.29*

3.52**

-8.13**

3.52

-21.34

-2.44

0.0048

NaN

2.85**

-1.94

-8.13**

3.52**

1.281.00

-601.65

-149.86

0.75

0.74

Current Time

Scale parameter_1

Dwell  Time 

Commercial Density

Dist.  from Station

in the current zone

Scale parameter_2
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Conclusion
This time, the estimation by the Nested Logit (NL) model  

did not go well. 　 　　　　　　 

・ Issues with the nested structure
・ Inappropriateness of explanatory variables
・Mismatch between the polygon size and the current 
 　circulation/stay patterns
・ Inconsistency in the scale of the model

Possible reasons include:
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Future Work



Appendix


