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What is the inter-firm transaction big data?

This data contains information of
- 1,600,000 firms (1996-2013)
- 4,300,000 transactions (2008-2013)

Data Producer: Teikoku Databank, LTD (TDB)

(Largest credit research company of Japan)
Japanese largest transaction data developed by questionnaire surveys

and interviews for firms by 1700 investigators with firm credit check
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Inter-firm transaction big data

Inter-firm transaction data
(2008-2013)

Database of approx. 4.3 millions
Inter-firm transactions with
following attributes

- Client and contractor firm ID

- Transaction item

- Transaction date
- Estimated transaction valuel)

Firm data
(1996-2013)

Database of approx. 1.6 million firms
involved in transactions with following

attributes
- Enterprise ID - Sales amount
- Address - Capital - Business category

Item : Milk
Date : 201401

\Value : 1 billion Yen

Client \ Contractor
ID: 2 ID:1
4

- ID:1 Sales amounts : 5 billion Yen
Address : Nemuro city, Hokkaido
Business : Milk product etc:--

- ID: 2 Sales amounts : 20 billion Yen
Address : Fukuoka city, Fukuoka
Business : Wholesale trade etc:--

N
1) Tamura, K., Miura, W., Takayasu, M., Takayasu, H., Kitajima,
S., and Goto, H., 2012, "Estimation of Flux Between Interacting
Nodes on Huge Inter-firm Networks", International Journal of
Modern Physics: Conference Series, 16,93-104.




Inter-firm transaction big data

Inter-firm transaction data
(2008-2013)

Database of approx. 4.3 millions
Inter-firm transactions with
following attributes

- Client and contractor firm ID

- Transaction item

- Transaction date
- Estimated transaction valuel)

Firm data
(1996-2013)

Database of approx. 1.6 million firms
involved in transactions with following

attributes
- Enterprise ID - Sales amount
- Address - Capital - Business category

Item : Milk
Date : 201401

Value : 1 billion Yen

Client

- ID:1 Sales amounts : 5 billion Yen
Address : Nemuro city, Hokkaido

\Business : Milk product etc--

ID : 2 Sales amounts : 20 billion Yen
Address : Fukuoka city, Fukuoka
Business : Wholesale trade etc:--
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Background

Increase or decrease of firm sales = impact to trading partners
= impact to consumption of retails in the area where firms are locate
Example: Great East Japan Earthquake(2011) happened...

= Damage to car component suppliers
= decline of sales of car manufactures or other component suppliers

it’s necessary to understand how each local area have economical relationship

to other areas and structure of network.

Household

Commerce:
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Economic analysis using Big Data

Previous study :using governmental statistics or 1/0 table

Problem: the data Is aggregated in administrative area.
— It’s difficult to analyze in area of smaller sca
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This study: using large-scale transaction data

Non-aggregated data
=We can analyze economy In “various scale”.
(city block damaged area* commutable area...)




Our objective is...

1. Defining local area with clustering method.
(non-administrative division)

2. Visualizing economic network between local area
In Japan using transaction data.

N

Understanding important counterparts
for each local area.




Processing flow

Firm Data(2008 - 201

Clusterinj analysis

Cluster Datc
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Transaction Datz

(2008 - 2013)

Extract Transaction

Network Data
(2008 - 2013)




Result-Clustering ————

500 0

500 1000 1500 2000 km

4 Kmeans++'-u.
clustering

(point data)

Each color means each cluster.
Many clusters are in urban area. -

Centers
of
cluster

My R
s R R ToKy o
o.."'o "

iRen




Processing Flow

Firm Datg

Area Definition

Cluster Datc Transaction Datz

Extract Transaction
Evaluation the spread
| of transaction

Network Data




Result & Discussion
~Arrows: 1st transaction counterpart of each cluster
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Result & Discussion

Arrows: 1st transaction counterpart of each clus-té_r--_
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Result & Discussion
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Result & Discussion

Arrows 1St transaction counterpart of each clusteru,
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Conclusion

1. New definition of Local area
— clustering based on geospatial data of firms

2. Visualizing economic network between local area
— Dependent cluster & Hub cluster

!

Support Strategic Economic Policy
- selection of most important
economic counterparts
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What is a metropolitan area?

» Metropolitan areas are regions defined with
focusing on spatial expanse of daily economic
activities.

Beyond the admlnlstratlve

divisions

Important to strengthen

i/ regional economic power
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Progress of data

National census (per 5 yeaars)

-

GPS data (24 hours in 365 days!)

omprehensive and continuous mass people flow date
with high spatiotemporal resolution

22



Study flow

GPS data (2012) ZENRIN DataCom CO., LTD.

Estimation of stay points by Akiyama (2013)

Location data of both origin
stay points and destination 287,320 meshes (1km x 1km) in

stay points (643,407,000
trips)

Calculating trips between shes

Trip data

p=ry

Trip data including information like:-:-

Mesh 32 trips Mesh

ID: ID:
53394611 53394449




Study flow

GPS data (2012) ZENRIN DataCom CO., LTD.

Estimation of stay points by Akiyama (2013)

Location data of both origin
stay points and destination 287,320 meshes (1km x 1km) in

stay points (643,407,000

trips)
Calculating trips between shes

Trip data

Sl

Trip Network (node=mesh, link=number of trips)
Clustering meshes by Map equation

Several clusters of meshes

l Visualization clusters on a map



Result of Clustering

s
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Result of Clustering

Japan can be devided into
8 metropolitan areas



Result of Clustering
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Result of Clustering




Result of Clustering

Sub-areas in a metropolitan| area




Result of Clustering



Result of Clustering
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areas in a metropolitan area




Combination of metropolitan area and inter-
firm big data

i

Busines Sale growth

S
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. — .
DUSINeS  sale growth ) We can know the economic situgt
cate+gor ] . of each regions

y-rates — helpful for policy making




