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Research Theme

Elucidating the activities surrounding
people and data in the society

Research Mission

We aim to create a new paradigm for data
distribution society by elucidating the dynamics
of systems based on the interaction of various
things, such as people, computers, and the
environment.

Events in the world

Collective
intelligence

Action/ reinforcement

Knowledge of

Knowledge data utilization
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Research Mission
We aim to create a new paradigm for data distribution society by

elucidating the dynamics of systems based on the interaction of various
things, such as people, computers, and the environment.

Elucidating the activities surrounding people and data in the society

B Understanding the dynamics of data ecosystems and institutional design
W Digitization of unobserved events with tailor-made data design support
B Creation of heterogeneous data linkage and analysis models

B Sensing of information digestion and value deepening in crossover sphere

—

Information

csr?wr;jtZr Software  Knowledge Complex Mechanism Cognitive & Behavior Data
interaction €ndineering sharing network design science £ o omics modeling

Fundamental Science and Technology Area




Background

B Financial and economic analysis using alternative data such as SNS
and GPS data is flourishing.
B New services are emerging from the need to create value by
combining different types of data from diverse domains.
¥ Finding correlations between
night light, population, and
employment and

macroeconomic indicators.
[Henderson 2012; Kurata 2017 etc.]

U.S. Alternative Data Market
size, by data type, 2020 - 2030 (USD Billion)

U.S. Market CAGR,
2023 - 2030

8 Platform services for disasters
“ - . combining evacuation center
. information, CVS information,

-~ safety confirmation services,
and rain cloud radar.

@ Credit & Debit Card Transactions Email Receipts Geo-ocation (Foot Traffic) Records
Mobile Application Usage @ Satellite & Weather Data @ Social & Sentiment Data
@ Web Scraped Data ® Web Traffic & Other Data Types

i Estimating crude oil volume
| from shadows of floating roofs
P tanks in satellite images

Expectations

Analyzing the town's liveliness,
human flow, and economic
trends by location information.

[Gartner]

“Data distribution” is attracting attention as a new source of
Innovation, as a social infrastructure for data collaboration and

value creation. [Schomm+, 2013; Liang+, 2018 etc.]




Emerging Data Ecosystems and Challenges

Traditional data business model

B A model in which data is designed,
generated, analyzed, and decisions are
made within a single organization.

B Data life cycle is completed within a single
product or service.

m Centralized data utilization is the main focus.

Business model for data distribution

W Rather than enclosing all data, new value is
created by partially sharing and distributing data.

B Data has competitive and collaborative domains.

W Data design, generation, analysis, and decision
makers belong to different organizations
(distributed data utilization).
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DATA x Value

' Developing methodology to communicate the data value,
@ meaning, and information with their evaluation metrices
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B Hayashi et al.: Exploring the Fundamental Units of Semantic Representation of Data Using Heterogeneous Variable Network
in Data Ecosystems, International Conference on Big Data, 2023.

B Manabe et al.: Variable-based Learning Considering Topic Specificity in Heterogeneous Data Clustering Tasks, International
Conference on Big Data, 2023.

m Koike et al.: Digestion Efficiency of Texts and Images in Information Transfer, Socially Responsible Al for Well-being, AAAI
Spring Symposia, 2023.




DATA x Ecosystem

S by data, stakeholders, and services

B Understanding the dynamics of data ecosystem composed

Data Ecosystem

In this ecosystem, a diverse array of autonomous entities (individuals, businesses, sensors, and systems)
generate and accumulate data. Through processes of organization and interaction, such as design
I

generation, trading, exchange, and utilization, a sophisticated and intricate order emerges
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with the datascape analysis

with Data Value Chain Model
B Hayashi et al.:

Understanding the Structural Characteristics of Data Platforms using Metadata and a Network Approach, IEEE
Access, Vol.8, pp.35469-35481, 2020.
B Hayashi et al.:

Structural Characteristics of Stakeholder Relationships and Value Chain Network in Data Exchange Ecosystem
IEEE Access, Vol.9, pp.52266-52276, 2021.




DATA x Market
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B Hayashi et al.: Models of Exchanged Datasets and Interactions of Buyers in the Data Market: Toward Multi-Agent Simulators
for System Design, International Conference on Knowledge Based and Intelligent Information and Engineering System, 2022.

B Nanba et al.: A Model of Pricing Data and Their Constituent Variables Traded in Two-Sided Markets with Resale; A Subject
Experiment, IEEE International Conference on Big Data Workshop 2022, 3278-3284, 2022.




DATA x Design

ﬂ Data design for unobserved events with information digestion
/‘/'& and value-deepening sensing in Crossover Sphere

Support systems for Modeling of information digestion
data origination and sensing of value-deepening
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Developing contact action guidelines for different media digestion in the C2C market

each location in the Corona Disaster

m Hayashi T. et al.: Actual Conditions of Person-to-object Contact and a Proposal for Prevention Measures during the
COVID-19 Pandemic, Scientific Reports, Vol.12, 18092, 2022.

m Koike et al.: Digestion Efficiency of Texts and Images in Information Transfer, Socially Responsible Al for Well-being,
AAAI Spring Symposia, 2023.




DATA x Creativity

l«.ﬁ Social implementation of workshop and living lab methods to
ﬁ e promote data combination and cross-industry collaboration

Data Utilization orkshop Condominium Shared Space DeS|gn Workshop
at Kumamoto Prefecture with Hitachi, Ltd. with NIPPON STEEL KOWA REAL ESTATE CO., LTD.

Rover Academy Data Ut|||zat|on Knowledge WG
with Scout Association of Japan with Data Society Alliance




Summary

B Cross-disciplinary data utilization and collaboration are gaining
worldwide attention as a new source of innovation.

B However, data potentially contain many biases, and analysis
without correct understanding may lead to erroneous results.
Understanding the characteristics of data and creating a system to
correctly provide data to third parties is an urgent issue.

Ultimate goal of this research

To realize a world in which data distribution becomes the part of the
social infrastructure, and in which the data we want is available to
anyone, at least by paying for it.

Future Deployment

B Research on data markets and transaction mechanisms
encompasses interdisciplinary fields, including artificial intelligence,
economics, law, computational social science, and management
informatics.

B It will be necessary to democratize data and improve the
distribution environment for the coming data society.




