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Data Jackets as a Global Technology for Trading Data with Trust

Yukio Ohsawa (KiZESE4), Teruaki Hayashi (R X{ERE), Gensei Ishimura (BFR4), The University of Tokyo

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 defined by information corresponding to 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), hypothetical scenarios are expressed in logical formulae using the elements of F; (d), P; (d), and V;

(d) or corresponding explanation by human(s) in natural language.

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)
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The Four Phases crossing the Four Layers of IMDJ 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 2014 Spring Symposium on “Big data becomes personal- Knowledge into Meaning, March 2014, Stanford (2014)

Latent requirement (ex: concerned
about unknown causes of change

Layer 4: requirements (from the society)
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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 rules i.e.,

(1) @age(a),gender(a), address(a), @temp(address(a),t) —@purchase of beer(a, t),
E . (2) @purchase of beer(a,t) > 5@y—GTP(a, t)
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The abductive communication in IMDJ creating use cases of datasets

-

meat ()

~

beer

address dat

.
~
~ -
~ -
~~~~~~
______

~ 4
~ e
~ -
~ —-——
~ -
~ —_——
~S
~

the first round reasoning
the second round reasoning

/DJ(C): blood test ™\

O fat
y-GTP pro(Seln \h
.......... H?f.sé’ga/ ID

Requirement Teach me
the influence of daily life

\‘~
~

conditions on health

~
~<.
~~.
~
~.
~
~~.
~
~<
~
~
~<
~
~
~<
~
~

DJ(D): personal

S
S
~
~

address gender

Wy

_

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_y~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
CQantextslinOthlintteCoAT. on Intelligent Systems Design and Applications (ISDA 2019)



The stakeholders’ value exchange after the abductive communication
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The definition of Trust in the context of IMD)J ing

nce

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)
eParticipants 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 IMDIJ in the society (conditions promised to the society)

*The society is ensured that IMDJ follows laws, social norm, and ethics (referring to “ELSI”).
©Data Trading Alliance 2020



The rules for the participants in IMDJ ing

The CROP principle in IMD)

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
allowed by all of the providers of the referenced D).

(3) 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.

(4) 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.

KEZLE, BRARE, AFRE, MBEREM AKBEA: T -2V v Ty FRE
©Data Trading Alliance 2020 ICE T — Z{MEER D A R4k, 15 FFH#R 119(413) Al2019-48 pp.33-38, 2020.



The cases of IMDJ in businesses and sciences ing

nce

Six cases: bold letters show datasets corresponding to the combined DJs

A. Visualized safe walking paths by D. Change explanation in markets from POS or
streetlight locations + Google maps stock chart data

B. Discovered positive correlation of stock E. Change explanation in earthquakes diverting
price vs the number of payed holidays from D using DJ store (next page)

C. Football coaching system from full-view  F. City planning in Tokyo and Yokohama using
video images of a soccer stadium datasets from various industries
A B

D for the stock market

20
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; 18 DN
_ B Ny (175 7S

=3 17 ‘
: 0 05
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D for supermarkets E CE in eart
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Tools for aiding the creative thoughts in IMD)J g

A. Data Jacket Store: a data retrieval system (.
burying the knowledge gap between
stakeholders on the structure of solutions

B. Variable Quest: a matrix-based inferring D,
method of variable labels (VLs), which are the
names/ meanings of variables in Data Jackets.

©Data Trading A

nce

Web-based IMDJ: for supporting the
communication on DJs reducing the load for
crossdisciplinarity data collaborations.

Virtuora DX: A digital transformation
system introducing DJs and visually
connecting them, and DJ Store functions.
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