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Background

[Features of the JR Shibuya Station New South Exit]
» Passenger volume is lower compared to other exits.
» Surrounding facilities are not as extensive as those near the Central Exit or
Hachiko Exit.

By distributing incentives or implementing charges to encourage the use of the New
> South Exit ticket gate, it is anticipated that a flow of people can be generated in
advance of the facility's enhancement.

“ It is unrealistic to define incentives or charges for every possible route
around Shibuya Station

Guidance of Shibuya
Station users towards the

Ir_?pigsting :hargﬁ_s ﬁt new south exit ticket gate Almlng 1{0) Control
ICKet gates, whic - .
act as bottlenecks for | | the eSnP::'I{)e city of
mproving circulation near
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gate



Ref: Relative locations of Shibuya Station and
the New South Ex1t tlcket gate
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Designations of each ticket gate and the locations of the
representative gate points for this project
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Hypothesis to be tested in this project

>

>

Can financial incentives effectively encourage behavioral changes among
users at realistic price points?

Can facilities frequently visited by the primary demographic of Shibuya—such
as karaoke and fitness gyms—serve to draw people toward the New South
Exit?

Given the concentration of office buildings in the area south of Shibuya
Station, might the presence of co-working facilities be essential for increasing
visitor numbers?

In general, a major difference between the Hachiko area and the southern
area lies not merely in the quantity of shops and facilities accessible to users
or those exiting the ticket gates, but in their quality and variety; could this be
a factor influencing visitor numbers?
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About the data used

The Shibuya PP data from January 2023 and November 2023 are

combined.

> All recorded individuals are treated as distinct.

> It is assumed that human flow patterns remained unchanged
between January and November.

Basic Data Information

Number of items: 654 items

Choice rows: 1962 rows (654 items * 3 choices)

Number of people: 182 people

Ticket gate i=See previous page

User id: n

Trip purpose P (=110 return home, 200/210 entertainment, 300/31")

work, other) L [2)
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Proposed method: Identification of boarding gates

> From the feeder data, extract the transition record where the mode of
transport code (ModeCode) changes from "Walking (500)" to "Rail (100 or
101)," and designate its timestamp as T,,,p0ar4-

> For each pedestrian, define the (provisional) starting point as either
t =T,unoara — 20 min or the time tracking began, whichever is earlier.

» Extract the point set £,, = {(laty, lony) | k = 1,2, ..., K} corresponding to
Tonvoara —5 =t =Tooara » and redefine the time range as t'=-5 to O.

» Calculate the distance d(k,i) between each positioning point k in the point
cloud and the four ticket gate representative points i € {north, central, south}.
Extract all d(k, i) smaller than max(—70t" + 10, 80).

If the extracted d(k,i)is only one, ticket gate i is confirmed as the selected
label Y. B

> If there are multiple extracted d(k, i), for the smallest d(k, i), determine-

ticket gate i as the selected label Y,,. 12



REFE  BHRERICHOII2BEHROEE
BB (10t gst o L0Tgost ) DB B BAL DR TR DEERE - SRR DB

HER & LI HER = 6,371,008.8 mDERKE UTIRDS. BEZ¢, BEZIET S,

SIUTPIINICEBRBLT

P2 ; 2! + cos ¢1 cos ¢p2 sin?

D,; = 2R arcsin+/a

).2 _/11
2

a = sin?

&9 3. REEHL

9D,

13



Proposed Method: Estimation of Travel Time

Measurement of distance and walking time from the origin (I, atgest nlonges:» )to €ach ticket gate
The Earth is treated as a sphere with a mean radius of

R =6,371,008.8 m

Let latitude be ¢and longitude be 1. After converting them to radians:

2 4)2 - ¢1
2
D,; = 2R arcsin+/a

A —
+ cos ¢1 cos ¢p2 sin? = 5

a = sin

The travel-time variable is then defined as:
Tni —

ni

70
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MNL-based

BASE

Model-1

Model-2

Model-3

€7 )L / Model

Vn,i = ASC; + BwaikThi

Vi = ASCi + BwaikTni + ,BcoworkpanOWOTkni

Vi = ASCi + BwaikTni + Beowork B np Coworky;
+,BQ Qni

Vi = ASCi + BwaikTni + .Bcoworkpnp Coworky;
+.8Q Qni + z .BRCInki
k
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Explanation of Variables
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s ASCI: Alternative-specific constant

' T,;: Travel time for user nto reach ticket gate i

P,,: Travel time for user nto reach destination p

Cowork;: Distance-decay accessibility to coworking facilities, where d;;is the Haversine distance from
ticket gate ito coworking facility Gorrorty=log (1 + Y exp(~d /300m)>

Qni: For approximately 1,000 establishments around Shibuya listed on Hot Pepper, let
confidence;denote the reliability score of establishment j, and define its weight as

whnij=confidencej X exp(—Anij/300m)
Qni = log (1 + .Agoomwni]’)

gnik: Each establishment jis scored by an LLM on four dimensions that do not directly depend on the
trip purpose—experience, social, quiet_work, and night_activity—on a scale from 0 to 1, based on
descriptions of the establishment, business type, facilities, etc.

Zj:Am,-gloom Wnij X SCOTEjk

> §:Ani; <100m Wnij
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Explanation of Variables

-----------------------------------------------------------------------------------------------------------------------------------------------------------

* ‘e
o .,
- »

.
*

"+ LLM used: Data obtained from the Hot Pepper Gourmet Web Service were input into GPT-5.6 Luna ‘
: and scored. :

* experience:
0 = everyday / short stay / casual stop
1 = worth visiting specifically / long stay / special experience / destination-oriented
« social:
0 = solo / small group / individual use
1 = parties / friends / large groups / interaction-oriented
* quiet_work:
0 = lively / noisy / unsuitable for work
1 = quiet / suitable for conversation, reading, working, or meetings
* night_activity:
0 = daytime / everyday meals / café-oriented
1 = alcohol / bars / after-parties / late-night stays / night views / nightlife-oriented

‘e
e
‘a
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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Model
MO _base t asc
M1_prime_all_facilities

M2_prime_all_facilities_
quantity

M3_prime_all_facilities_
quantity_quality_mean

ETIVICZDIEFICEHZMATH, ETILOHEIFHEL .

N
517

517

517

517

McFadden rho
0.2900

0.2951

0.3015

0.3110
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Results
Model

MO _base t asc
M1_prime_all_facilities

M2_prime_all_facilities_
quantity

M3_prime_all_facilities_
quantity_quality_mean

Even when the variables were added to the model in this order, the

517

517

517

517

McFadden rho
0.2900

0.2951

0.3015

0.3110

model's performance improved.

21



e

N A4 EfitnessidBE TIE AR LY

Feature

beta walk
asc__jr_hachiko
asc__jr_shinmina
mi

leisure x_karaok
e_access

leisure_x_fitness
_access

work_x_cowork
access

Coefficient

-0.4074
0.1165

-1.9977

-0.4359

-0.8594

3.4001

Robust SE

0.0598
0.1898

0.2820

0.7803

1.1131

1.7873

p-value
0.0000
0.5392

0.0000
0.5764
0.4401

0.0571

95% Cl
[-0.5247, -0.2900]
[-0.2554, 0.4885]

[-2.5504, -1.4451]
[-1.9654, 1.0935]
[-3.0411, 1.3222]

[-0.1029, 6.9032]
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Results

Karaoke and fitness are not statistically significant.

Feature Coefficient Robust SE p-value 95% Cl
beta walk -0.4074 0.0598 0.0000 [-0.5247,-0.2900]
asc_jr_hachiko 0.1165 0.1898 0.5392 -0.2554. 0.4885]
fnsic—jr—smnm‘”a -1.9977 0.2820 0.0000  [-2.5504, -1.4451]
leisure x_karaok

oo -0.4359 0.7803 0.5764 -1.9654. 1.0935]
leisure_x_fitness

oesles -0.8594 1.1131 0.4401 -3.0411, 1.3222]
work_x_cowork_ 3.400] 1.7873 0.0571 -0.1029, 6.9032]

dCCess
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Feature

beta_walk

asc__jr_hachiko
asc__jr_shinminami

work_x_cowork_access
beta Q

beta_experience
beta_social
beta_quiet_work

beta_night_activity

—JICHNTEZRIT L DODRZEIRIIIZ.

Coefficient
-0.2160

0.3677

-2.1340

4.3885
-1.4438

15.5905

11.2058

-29.1762

-20.6048

Robust SE
0.0481

0.2152

0.2911

1.7710

0.4618

12.4332

11.1861

14.7842

7.9272

p-value
0.0000

0.0875

0.0000

0.0132
0.0018

0.2099

0.3165

0.0484

0.0093

95% ClI
[-0.3102,-0.1218]

[-0.0540, 0.7894]
[-2.7047, -1.5634]

[0.9172, 7.8597]
[-2.3489, -0.5387]

[-8.7785, 39.9595]
[-10.7189, 33.1306]
[-58.1533, -0.1991]

[36.1422, 67}
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Results

Compared with measures of restaurant quantity, indicators representing restaurant quality
have a weaker effect.

Feature Coefficient Robust SE p-value 95% Cl
beta_walk -0.2160 0.0481 0.0000 [-0.3102,-0.1218]
asc__jr_hachiko 0.3677 0.2152 0.0875 [-0.0540, 0.7894]
asc__jr_shinminami -2.1340 0.2911 0.0000 [-2.7047, -1.5634]
work_x_cowork_access 4.3885 1.7710 0.0132 [0.9172, 7.8597]
beta_Q -1.4438 0.4618 0.0018 [-2.3489, -0.5387]
beta_experience 15.5905 12.4332 0.2099 [-8.7785, 39.9595]
beta_social 11.2058 11.1861 0.3165 [-10.7189, 33.1306]
beta_quiet_work -29.1762 14.7842 0.0484 [-58.1533, ;O, 7199

beta_night_activity -20.6048 7.9272 0.0093 |  [:36.1422, 50674 _
o}
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Results

Profit to
New South Exit
(yen)

O

20

40

60

80

100

How much time
Can be saved(min)

0.0
0.5
1.0
1.5
2.0

2.5

Percentage of
Choosing
New_ South_Exit

4.488%
5.035%
5.640%
6.307%
7.041%

7.845%

#*VOT=40, based on Japanese Governmental Report

Percentage change

from O yen

+0.547pt
+1.152pt
+1.819pt
+2.553pt

+3.357pt
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LB Chotce

JRINFA 654

JRAR -

654
3

JR#TE 654

— TR,

Experience

0.5377

0.5481

0.5429

BRFRANBE Tl 7R Ly
so| °%g 0| werx
00168 | 05853 00237  0.3056
00261 | 05671 00374 03169
00146 | 05618 00273 03198

SD

0.0214

0.0344

0.0253

night_ac
tivity
3

0.6001

0.5829

0.5701

SD

0.0549

0.0713

0.0643
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Result
Although the data are limited to restaurants, they are still interpretable.

LB Choice | Experience sp =~ socal SD ork SD nigk’]ch[\_/?t; SD
sets avg avg
avg avg
iJkFé—HaCh 654 05377 00168 05853 00237 03056 | 00214 06001 00549
JR Cent
ral, 654 05481 00261 05671 00374 03169 | 00344 05829 00713
South
JR_news | o5, 05429 00146 05618 00273 03198 | 00253 05701  0.0643

outh
|
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« Confirmed that monetary incentives (cashback) produced results consistent with our group’s intuition.

« Found that karaoke and fitness facilities had no significant effect on ticket gate choice.

» Identified significant variables, including the presence of co-working spaces.

» Incorporated the quantity and types of restaurant facilities into the choice model, successfully capturing
the effect of facility quantity but not obtaining significant results for facility quality.

« |dentified the need to expand the analysis to non-restaurant facilities and integrate POI data.
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