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The summary of this document

This document proposes the globalization of prerequisites for the

communication in the marketplace of data, including

(a) The elements included in a Data Jacket DJ and their logical positioning

(b) The process of Innovators’ Marketplace on DJs (IMDJ) and the
promises between participants

(c) The representation of a DJ (incl. the meaning of the variable set, the
predicate set, and the function set written by first-order predicate logic)

(d) The guidelines for the communication process in IMDJ (a process model
for enhancing reliability and creativity, that is an abductive inference
process in first-order predicate logic generating a data transaction
architecture to be visualized as a pictogram)

(e) Regulations to achieve the above (the right to use the presented content,
the CROP rules to ensure reliability from inside and outside IMDJ, etc.)

Also here we show
(a) DJ use cases
(b) Support technology for communication and thinking in IMDJ



Data jackets defined in the First Order Logic

An extension of Ohsawa Y., Hayashi T., Kido H., Restructuring Incomplete Models in Innovators Marketplace on
Data Jackets. Magnani L., Bertolotti T. (eds) Handbook of Model-Based Science, 1015-1031 Springer (2017)
A Data Jacket (D)) is a piece of digest information of a dataset, that does not open the content of the data
but includes the title, the abstract, and variables, that may represent the subjective expectation of data
owner or potential data users about the utility of the data.

Definition a data jacket (DJ,) for a dataset d, suffixed by i is DJ,
(d) :={F; (d), P; (d), V; (d), U (d),} where

F.(d) : the set of functions defined on the variables in V. (d)

P.(d) : the set of predicates that express relations among variables in V; (d)

V. (d) : the set of variables in DJ; (d)

U. (d) : the set of use cases of (d) and their values based on the information in DJ; (d).
In U, (d), the hypothesis to be validated can be expressed by a logical formulae using the elements of F, (d),
P; (d), and V; (d) or a corresponding natural language text. The meaning of each element of F; (d), P; (d), and

Vi (d) IS explalned by human(s). DJ(A) @ Power demand and weather
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fat, .... el as expected at least in complex, Data should ba
S p aC e summer and winter aporoximated & £, b 3




The Effects of DJs for Data Management with Co-creation

Collecting/correcting data and data jackets: The market can collect

from participants in the market of data. Even if the data do not exist yet, one can
design and provide data corresponding to highly evaluated . The
provider can correct the data or data jackets adding useful variables in the data-use
scenarios created in IMDJ .

e

Connecting data jackets: connect via common variables and common
words, where the commonality is defined by the similarity in a certain distance space
(e.g., inverse of co-occurrence frequency, distance in embedment space). The
connections should be visualized to assist human(s’/’s) creativity about data use

scenarios

Discussing for using data: on the connections of visualized above,
participants propose, evaluate, and improve ideas about how to use each dataset
and the combined data-metasets.

Exchanging of data: link the requirements and the data of the participants of data
market, according to the matching between requirements, solutions, and
stored in the DJ storage via sessions of IMDJ.




The stakeholders’ merits of DJs in the market of data

A. Data owner
enabled to find someone (in B, D, or E) who may discover the utility of A’s data
enabled to find someone (in B, C, D, or E) who may buy A’s data
B. Data provider (not always identical to A)
enabled to find someone (in A) who may have B deal with the own data
enabled to find someone (in C) who may deal with the data B deals with
enabled to find someone (in D, or E) who may discover the data utility or use the data
enabled to find someone (C, D, or E) who may buy and/or use the data
enabled to price the data via the discovery above
C. Data enablers (including platform organizers)
enabled to find some (in A or B) who may have C deal with their data
enabled to find some (in D or E) who may discover data utilities or use data
enabled to find some who may buy data (E)
D. Business data scientists (including statistics/Al technicians)
enabled to find someone (in A or B) who may provide data
enabled to find someone (in E) who may show the requirement for data analysis
enabled to find someone who (E) may buy D’s results of data analysis
E. intermediaries (data-using businesses)
enabled to find someone (in A or B) who may provide data
enabled to find someone (in D) who may show/provide methods for data analysis
enabled to find someone who (F) may buy E’s service/products
F. Final consumers (the customers of D)
enabled to learn relations of data, technologies, services, and products to one’s own life



The Innovators’ Marketplace on Data Jackets (IMD))

Innovators Marketplace on Data Jackets (IMD)J) is a process to create and revise models of businesses and
data-use scenarios for the businesses in three aspects, i.e, (A) data users’ requirements, (B) data jackets,
and (C) proposals of use cases of data. (A), (B), and (C) can be respectively regarded as the global, local,
and the glocal models defined as follows.

A global model: The representation of desired causality, that a participant playing the role of user in IMDJ
expresses as a requirement without restriction by knowledge specific to a domain represented by terms,
variables, or predicates.

A local model: A set of elements in a domain, which may be connected via causal relations in the domain
that are believed to be true by the provider of a data jacket. In other words, a local model is a model
included in a data jacket.

A glocal model: The representation of a connection between local and global models, using elements in
local models. Such a model is to be created as the result of reasoning. In other words, a glocal model is a
solution for satisfying requirements in the global model.
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Data Evaluation by the Visualization and Communication in IMDJ
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The Four Phases crossing the Four Layers of IMD)J for
the in the market of data

Extending Ohsawa, et al, Innovators Marketplace on Data Jackets for Externalizing the Value of Data via Stakeholders’ Requirement
Communication AAAI 20714 Spring Symposium on “Big data becomes personal- Knowledge into Meaning, March 2014, Stanford (2014)

Latent requirement (ex: concerned

Layer 4: requirements (from the society)
about unknown causes of change

Presented requirement (ex: | like to Phase 4) Trade
predict sudden changes in health)
data and other

valuable assets

O

Solution ex: Prediction of health based on weather on {DJ(a), DJ(b),DJ(c)}
For each @customer ID (= a), @date_time (=t), learn two rulesi.e.,

(1) @age(a),gender(a), address(a), @temp(address(a),t) = @purchase of beer(a, t),
(2) @purchase of beer(a,t) = 5@y-GTP(a, t)
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The abductive communication in IMDJ to create use cases of
datasets (1)

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators —

Toward Opening to Social Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019)

/
beer /DI(C): blood test
(5 fat
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L e N/ "I personal ID
DJ(A) consumptlon O

86655
Q date /
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N,
N,
-
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P
-
-
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—————

address O date )
DJ(B). weather

Requirement: Tell
me the influence of
weather on health!

AN
Proposed plan: Combine data behind DJ(A) though DJ(C), to learn
(1) tempr_up(date) -> beer_drink(date) (DJ: A, B) 2%
(2) beer_drink(date) ->up_»GTP (date) (DJ: A, C) 1%

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators — Toward Opening to Social

Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019)
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The abductive communication in IMDJ to create use cases of

datasets (2)

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators —
Toward Opening to Social Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019)
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The abductive communication in IMDJ to create use cases of
datasets (3)

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators —
Toward Opening to Social Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019)

4 meat () N\

beer

DJ(C): blood test
s O fat\

pr%ge/n

pers&ga/ ID

Q date /

address dat y-GTP

QID Q

..........................................
.......

Requirement: Teach
me the influence of daily
life conditions on health

DJ(D): personal

Proposed plan: Combine data behind DJ(A) though DJ(C), to learn
(1) tempr_up(adr =Tokyo, date) -> beer_drink(adr =Tokyo, gndr=man, age=30, date) (DJ: A, B, D)10%
(2) beer_drink(Tokyo, man, 30, date) ->up_»GTP (Tokyo, man, 30, date) (DJ: A, C, D) 9%

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators — Toward Opening to Social
Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019) 11



The abductive communication in IMDJ to create use cases of
datasets (summary)

— the first round reasoning
= the dynamic deepening of reasoning

/ DJ(C): blood test ™\
O fat

protsin \h

4 meat () N\

beer

address dat y-GTP

NG DJ(A) consumptlon

Requirement: Teach
me the influence of daily
life conditions on health

DJ(D): personal

gender

Proposed plan: Combine data behind DJ(A) though DJ(C), to learn
(1) tempr_up(adr =Tokyo, date) -> beer_drink(adr =Tokyo, gndr:man, age: 30, date) (DJ: A, B, D)
(2) beer_drink(Tokyo, man, 30, date) -> up_»-GTP (Tokyo, man, 30, date) (DJ: A, C, D)
Confidence increases (e.g. from 1% to 9%) by adding the red variables in the personal dataset D.

Ohsawa, Y., Kondo, S., Hayashi, T. (2019) Data Jackets as Communicable Metadata for Potential Innovators — Toward Opening to Social
Contexts, 19th Int'l Conf. on Intelligent Systems Design and Applications (ISDA 2019) 12



The stakeholders’ value exchange after the abductive communication
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Action planning as a post process of IMDJ

Definition: The method to support creating (1) analysis scenarios and (2) strategic business scenarios by
externalizing and relating elements for the realization of ideas.

Goal as the post process of IMDJ: To identify the logical relationship among the elements in 3.1 in the
realization of solutions. As subgoals, the identifications of risks (including human factors such as people
with interest conflicts), new opportunities (incl. human factors such as potential customers and resource
suppliers) and the elimination of blind spots that arise when making decisions are aimed in creating
practical scenarios.

[] o, 2, (2)Action planning
) 9 i‘.‘ ”f (personal and group works

\i) should appear alternately)
o QC x : - i
- AP AP AP
2 = =
) S yulninl=
‘ . -‘EA ?Zi % "% ’ 18
1 ~ (3)Action
(1) IMDJ (on o < (- /change
visual map) resources, which
4) Data collection then call for (4))
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The definition of Trust in the context of IMD)J

The trust in/of IMDJ is established iff the following rights and reliabilities are ensured.

1. Right of DJ’s providers in IMDJ (conditions promised to providers)
*DJ’s providers are ensured that they can control how their DJ should be used.

* The information of DJ is absolutely kept among defined stakeholders. The definition is
noticed to the providers in advance. If no definition is made, it means that DJ are open
to the public. Participants in IMDJ are restricted to the defined stakeholders.

* The provider can request withdrawal of their DJ and/or data sets and restriction of
their circulation/use whenever they want after IMDJ. Their request is reported
immediately to the related stakeholders, and is executed appropriately.

2. Right of participants in IMDJ (conditions promised to participants)
*Participants in IMDJ, and only they, are ensured to be able to use any ideas of solutions
for given problems proposed in the IMDJ, under the CROP principle (see the next page).
*They are ensured to express opinions freely in IMDJ except for illegal or unethical ones.
3. Reliability of DJ treated in IMDJ (conditions promised to DJ’s users)
*DJ’s users are ensured that DJ which they use are sufficiently reliable.

» Data sets represented by DJ are authentic (not falsified, fabricated, nor stolen).

* Any unethical intension such as exposure of confidential information is prohibited.

* The reliability doesn’t necessarily mean “accuracy” - DJ can be described subjectively.

4. Reliability of IMDJ in the society (conditions promised to the society)
*The society is ensured that IMDJ follows laws, social norm, and ethics (referring to “ELSI”).

15



The rules for the participants in IMDJ

The CROP principles

Based on all the definition for trust in and of IMDJ (see the last page), all the ideas
created in IMDJ are right-protected under the boundary defined by the Controlled
(in or after the session) Reach Of the Presentation.

(1)

Each participant, and each participant only, has the right to use any idea for
any solutions, and to use related DJs for any problems proposed by the others
in the IMDJ freely.

(2) The above right is assured only if it is exercised fairly and ethically, and it is

(3)
(4)

allowed by all of the providers of the referenced DJ.

Any proposer of any idea in the IMDJ can request the restriction of the rights of
the others at any time later, and this should be realized as far as possible.
However, the proposers have to accept that the use and propagation of their
idea might not be able to be interrupted by their ex-post facto requests.

16



The cases of IMDJ in businesses and sciences

8 cases
1. Streetlights mapping 5. Graph-based Entropy for POS
2. Stock price and payed holidays 6. GBE for change detections
3. Football coaching system 7. Yokohama City Project 2017
4. Stock price analyzer 8. Daimaruyu Project 2018

e WL




Requirement R,: Pedestrian’s safety on dark roads
Case 1. SafEty of roads Solution S,: Find a safe walking path by mapping city

for pedestrians lights on the road map

Data for realizing S,: {DJ;: map data, DJ,: Location of
city lights}
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Case 2. IMDJ 2 hours, AP 1 hour, analysis 1 hour |
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R: Evaluate and improve the defense quality
S: Detect “lines” from full-view video, using
{DJ,: full-view video, DJ,: body direction}

"gu
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O The action range of each player
The “lines”
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Case 4. “Tangled String” diverted to stock dealing

Requirement R: Detect tipping points of customers/investors’ behaviors
Solution S: Extract timings of change, and link them with external information

Data for realizing S: {DJ;: log of consumers’ buying behaviors, DJ,: TS}
(b) The entrances and exits corresponding to
market CPs.

(b) Nikkei Average chart with the stocks in the tangled string for W/ =5 weeks
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Ohsawa, Hayashi, Yoshino, (c) The entrances and exits corresponding to CP
https://arxiv.org/abs/1901.09469 of the corresponding stock price. 21




Case 5. Not only predict, but explain changes in the sales of

supermarkets: Graph based Entropy
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IMDJ on the Web

(2) Join IMDJ from your own PC

Try Frcay b

mestings weh monl e T
exchange monkey e and
studonts Sy

| Hide 1deas ]| Show ideas | Hide LJs |

Regquirement Solution Additional DJ

+
1 Sta rt I M DJ - orliBocords of T 41723 = n =
hwmoﬂu s 5 DJI730 ! My Idea 'Ddl;st'ildsallsl' Users |
== DJ1 55 anancen: ds of TMI tatus Quo e e e L
C. regstered in UT [ ;; o] 1D: IMDJ88 o, a .
Outine [3] Tho 1ozl of physical iness + Theme: Resilience Engineering
¥ o 4.3 results of physical SN UM
Se e phy 2 This Gata S81 1 about e 24| sol1 | add11| sol19 | sol
"1 outine
(s s Rka  Get informabon of the UT caletena’s
Info about IMDJ Combine various kinds of data GR;DE : 390, gendar, Sverage hold annoal Characteristics nutntion level of food for the possible usage as a
N = 1 value, sample numbe refugee cam
date Nov v 11 v 2017 v Search existing DJs sy runt S DMOBS standard deviaten year 9 P
(2000~) & lnkto r1eq170DJ1728 req12
Outline (ex : IMDJ on India) y - 1+ wnts bek
w00 E Wecanhavea ™™  USERS
SUPERVISOR of UT student. atot o
EE o restaurants fot
Theme (ex : Design safe and comfortable tawn) + ot z'.lbh opbons  T'witter Users
. DMty Wi g
. i % peorionhy L { DU1732 (1)
= DJ1725 Chinese Shidante Nata in Tokyo Uni svatasity ¥ o ’ Twater Users
User Name Data Jacket Store Wy ; ‘ S Thes Gata Inchudes 10000 users of
tne hospel D725 : ake evacy of the UT —a
locations | Chinese Stadents Data in Tokyo catetona’s
) aiso wou Unwvers O ocmtersof TMONKEY, o Outine -0 e e o sosnun
DJs to use (input DJ ID) SCHOL, 1o find the| Vm Gata Includes he number, ood fot the land aks0 nciudes foliowtotower
‘ - + avadablo |major. grade ane scholarship possibie usage nsice the datasets
Reeisteraery N + oo |rormation of Crnese and Yoko g° 3 eluges Je (Restaurants) creen, name, user, 1D, G, and,
IMDJ ID : + +. jstudents in Tokyo University L35 4 time, of, creation, sex, birthday
Creating a Mark + [Name, Stadent, Number, 0J1039 2. language, ¥iends, count
DJI1731 fyariatieiMajor, Grade, Schotarship Tokyo and Yokohama Food followers, court, follow, users
I mm (Restaurants) follower, users, Sescription
IMDJ password content food LT The website provides information Hice Chat
|- and for using In COMEEAGHA | g {300V restaurants. 1 is used to g e
mergency 4 US98 linterasting places to eatandtaste | OF
Outine | _ ifood In Tokyo of Yokohama
admin password [aophcation of carbon +LO( e T e
Z:’f;r:‘)‘;"; - Lo fibor camoes movie 2MONKEY lo1 1 1000 of restsurant, description
. Cv and 0d the of restaurant, name of restaurant,
Variats su"v:?n- sbfiness biscan — _ aopeopriate Varadlol 'L e of restaurant phone f UT cafeteria
Draw Keygraph | o for PO number of restaurant, map of
o + ’“""‘."‘l” e ok B S sr=tagl lacation of restaurant ng
+ el 1724 Food chot.oes for n:"\mg out
charge
¥ o
DEN.S"Y ™y = DINING CHOICES
° PRICE
o
Data Jacket Store (Ver.8.0.0)
WEOTIERRUSEERALEN -« q@&
7 Solutions _1 Requirements DJ: 311
_u. DJ1
[ERUZ b FROMA > b A bH— FRBOBREES—SBRC L0 HES, BRBABORE. YU« > JRROBHIN.
bEOBRE SR IEERI=F1— ROF—5EE Pra> bh— RRROESEES—5... reqi sol1 0 o
RS, .. |=ssron

M), %2BES, BLERD— FURAFTHEY

SRESOEEAH. ¥RRES, K UEEI— FEVATY O | 2RSS CHRMUVER LER0AN) DR LR

sREsCRER bR F | arsscadueE e | aass Bt R LeE

-HOER

. *r— 0

(3) Req- Sol-DJ get linked

[EEETEAITY —E ADo-Cube
(15 - B2 - R 47 ADAmebaZ 0
[P1—H—DBERL. F—D— RCHT R

DJ2

Pt a s E

|semzee
Er ]

[ EHIEETRI(~20140514
[PRARBIRGLZ QB 19956 15 ~2014458 148,25
[EER S8 http://www....

[Mobile Phone Activity Log
[The usage of mobile phones has been popular in
mos....

DJ3

Iwasa, D., Hayashi, T., Ohsawa, Y., Development and
evaluation of a new platform for accelerating cross-domain
data exchange and cooperation"”, New Generation

Computing, Nature (in the process to appear in 2020)

INumbeo - Crime
[How serious you feel the level of crime is. Change...

B2 OXSE
200 2N SOEAOREENARICAVEAM. &8
B CRERBORY. TORCRI>EARICAT...

o]l —:
[EEOLERO 4 BELDHD IRIILDA —F—DEH
[CHBILEBOTK, SAIDKET ...

iczisen
[T nigLEEEAVVERERRIAS AT LATIRE - &
f 9 BEMOT A~ b BHTHRICREULE. .

23



.
QEURY: “explanation of earthquake precursors’
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Alert on RESI = - ZC p(C) log p(C) — log p(S)
¢ C: cluster, S: region. Compare with GBE !
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Case 6. The structural change in the enicenter distribution
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Case 7. Data Co-creation Project in Yokohama City

O IMDJ/AP have been used for the
generation of scenarios to solve
public issues in Yokohama City. -

O Implemented DJ Store based on the ¢ %

generated scenarios

(https://djp.iais.or.jp/s/djplatform)

An example of the
created scenario for
providing support for
raising children in
Yokohama City from
various perspectives
such as daily life,
movement, and
playgrounds.

in IMDIJ/AP
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Case 8. Data Co-creation Project in
Tokyo Marunouchi Area
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Tools for aiding the creative thoughts in IMD

1.
2. Variable Ques

Data Jacket Store

t

] ossioresonivecr 23

D wwwpanca.sys.L-tokyo.o o)

Data Jacket Store for Data Driven Innovation (Ver.7.2.3)
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Tool 1. Data Jacket Store

Developing a data retrieval system "DJ Store" taken into account the knowledge gap between
stakeholders (data owners, providers, or consumers) involving structured knowledge for data utilization.
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1. Hayashi, T., Ohsawa, Y.: Knowledge Structuring and Reuse System Design Using RDF for Creating a Market of Data, SPIN2015, pp.607-612,
2015.

2. Hayashi, T., Ohsawa, Y.: Retrieval System for Data Utilization Knowledge Integrating Stakeholders’ Interests, AAAI Spring Symp., 2018.



Tool 2. Variable Quest

O VARIABLE QUEST (VQ) is a matrix-based inferring method of variable labels (VLs), which are the names/

meanings of variables in Data Jackets.

O VvQ infers related VLs from the free text queries whose VLs are missing or unknown, focusing on the
similarity of outlines of data and the co-occurrence of VLs.

Japan weather data (temperature, weather etc.) e 0318 ~olar radiation 0293
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1. Hayashi, T., Ohsawa, Y.: Matrix-based Method for Inferring Variable Labels Using Outlines of Data in Data Jackets, The Pacific-Asia
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Conference on Knowledge Discovery and Data Mining 2017 (PAKDD2017), 2017.
2. Hayashi, T., Ohsawa, Y.: VARIABLE QUEST: Network Visualization of Variable Labels Unifying Co-occurrence Graphs, IEEE-ICDM Workshops

2017, pp.577-583, 2017.
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3.  Hayashi, T., Ohsawa, Y.: Inferring Variable Labels Using Outlines of Data in Data Jackets by Considering Similarity and Co-occurrence,
International Journal of Data Science and Analytics, Vol.6, No.4, pp.351-361, 2018.




Tool 3. Data Matching System: TEEDA

[ Developing a matching system which externalizes needs of the data users and visualizes
the potential linkages with the data of the data holders

O TEEDA: Treasuring Every Encounter of Data Affairs

TEEDA Workshop in Amity University [ Node
Dashboard
@ 17:43:22 IVY LEAGUE UNIVERSITIES
| ol : Data wanted
17:35:44 Medicine delivery and Consultancy
: 17:34:45 food cuisines
| - s : Data provided
Link (Edge)
mes ;A link is assigned when
b, p 2 data have a common
) of b variable with each other
_Medicine : ) (Thickens according to the number of
, ’, ‘& a . common variables)
\. J v \ e \

Hayashi, T. et al.: Matching and Visualization Tool to Support Encounters between Data Providers and Users, IEICE Technical Report, Vol.118,
No0.453, pp.29-32, 2019. (in Japanese)



Tool 4. Human Resource Finder

O Even if the same stakeholders, the relationships of them with a business might change depending on a

context the business.

O Human Resource Finder is the recommender system of stakeholders and their relationships with a data

business scenario.

A scenario whose stakeholders
are unknown

scenario
s 2
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context, _supporter Shap
dissident %
e > )
DBpedia
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similarity
Shap > Shdb

<>

Calculating the relationship of
each stakeholder and his/her
relationship likelihood

Hayashi, T.: Estimating Contextual Relationships of Stakeholders in Scenarios Using DBpedia, IEEE-ICDM Workshops, pp.698-705, 2015.
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Tool 5. Web-based IMDJ

O Developing the Web-based Innovators Marketplace on Data Jackets for supporting the communication
among stakeholders in the market of data

O Connecting with the database of DJ Store, Web-based IMDJ reduces the burden on organizing the discussion
for crossdisciplinarity data collaborations.
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Tool 6. Virtuora DX by Fujitsu

O Digital transformation system Virtuora DX introduces a part of DJs and DJ Store functions.

[ Fujitsu deploys IMDIJ/AP as a consulting service based on Virtuora DX.
O Data Co-creation Project in Tokyo Marunouchi Area
O Marunouchi Data Consortium
O Andsoon..
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Ejiri, Y. et al.: Realization of Data Exchange and Utilization Society by Blockchain and Data Jacket: Merit of Consortium

to Accelerate Co-Creation, IEEE-ICDM Workshop, 2019.



DJ as a Standard for Data Exchange with Trust

Data Jacket
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Data Jacket as Part Il of the Data Catalog (Data Trading Alliance) ss
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