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Data Jackets as a Global Technology for Trading Data with Trust

Yukio Ohsawa (KiZEZE4), Teruaki Hayashi (B KRR E), Gensei Ishimura(B#1JRE4), The University of Tokyo

A Data Jacket (DJ) 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)r} 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)

DJ(A) (P Power demand and weather
@ . TR aT Electricity demand, and temperature and rain data in [ in Tokyo
ES K Title: Weather , ) B ] the Tohoku Electric Fower's managing regions from 2010 till
5 & \ Abstract: 1000 patients gas 2011
/ blood tests for 20 years

—7 Variables: Region Manthly average temperature
o o o g @f( @air temperature Attributes in |Year Lowest regional temperature
x\ @moist @time ... the dats Month, date, and time Highe st regional temperatura

A Load of power Rain quantity of the day
4SS\ }Fhe public society
\ ) Source and |The data of an electric power company and the data of the
_ the methods |Meteorological Agency were suitably combined by Excel.
DJ(B) for collection
Title: Consumption Tool o
Title: Nutrition Abstract: Peoples’ eating : ; ir Regression analysis Decision tree
Abstract: Describes how much fat, and drinking in our SIS . s oS R,
o protein, etc., are included in each food res'[.auram for 10 yearsl Expectation |[Power load implies people's others about weather,
- . ) . Variables: @day and time i its i
e p rlva e Variables: @fOOd @dnnk @proteln @ @beer @meat for analysis activitie s affecting the demand for
fat, .... @vegetable ... Unespected ‘Weather iz not so informatve |The tree comes to be too
S p aC e B aler as expected, st leastin complex, Dats should be
©Drerrerr autlis nmarnos svey summer and winter approvimated e £. by




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 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)

=g TR RV

= C—— (¥ data use scenarios

=7 2B Y
\ o/

/| ID POS

Blood test A'."“. o & - Y
ast weather components of personal Di(cr |S5us épn.or_; ol o |Supervised CNN
eather changes in blood .. @ID, consumptions of---[ = btain riq_lf?nt Learn classes of " Phase 2)
iving *-- @place, @date, @time @ID, @age, ‘@’bitte;s ° % |input images or
adate, @time,DJ(3) | | acHE @ASTDJ(b)| = | @address, @date, | _ @itZiq:;t Ti(s) @class, @position, Connect DJs
Qtemperature, *** @g-GTP, -+ time, @itemset @color, -+ TJ(t)

NN

data provider

‘ and visualize

data and/or DJs \ data owner (controller) I\ Layer 1: data and tools 57

Existing :‘\_ Expected _u:
Phase 1) ata(a) |1 pararh) |
Collect/correct ™




The abductive communication in IMDJ creating use cases of datasets

the first round reasoning
the second round reasoning
4 meat () N\

/ DJ(C): blood test ™\
O fat

protsin \h

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
CQontextslinothlintleCoaf. on Intelligent Systems Design and Applications (ISDA 2019)



The stakeholders’ value exchange after the abductive communication

R ’Ql Data owner (A)

DJ(C): blood test The consumer of data,

N\ knowledge, or services
O fat sh (incl. products), who
. may own some
Q?”'GTP prtgge’ln dataset(s)
persanal
O ID '
. \_addres date/ .
u B S ]
- temperatur IV ~ -
u O e o .
- : addres Odate Data owner (B) :
= DI(B): weather DJ(D): personal .
] |
Someone who regards " emmEEEE Zii? :
oneself a data scientist O e@ - .
or a data expert \ ID O ad dress’
¥
Og :
|

‘................................

E4, BPRARE, ANE4E, EERM, BKEA: T2 v 7y FwEBICEL
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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)
*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”).
©Data Trading Alliance 2020



The rules for the participants in IMD) ing

The CROP principle in IMDJ

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 DJ.

(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.

KEFZLE, BRERE, BATRE, MR, BKBA: T -2 v 7y FRE
©Data Trading Alliance 2020 IZE 7 — X MEERKR D AR, {5 FF4 119(413) AI2019-48 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 C D for the stock market
19s t l J{ L l
=l
= 18 gl | W T e
= e aey Yo es 15 HA
Lff : O e
D for supermarkets E CE in earthquakes
0 ;\ B - ARG - /T
E‘E-J| - /,«"' ‘
040 /?‘1—’;—&-..__ \\\ ;/
il /) ' 4
i f;‘_\'_f,{_ ........ ] = |
' " RED pyjirsy % ik
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Tools for aiding the creative thoughts in IMDJ

A. Data Jacket Store: a data retrieval system Web-based

between

buryi

the knowledge

ng

gap

stakeholders on the structure of solutions

B. Variable Quest:

©Data Trading A

a matrix-based inferring
method of variable labels (VLs), which are the
names/ meanings of variables in Data Jackets.
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+ ID:IMDIT4
+ Theme: For soing
environmental and

educational problems
+ Username: hayashi
+ Monkey: 10monkay

C.

ing
nce

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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