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Too much into much information

« information accessible today is constantly oy

y %,
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It is virtually impossible for an individual to S "
access all the information components

process the content

growing and appears fragmented and
dispersed through a multitude of
heterogeneous sources

made available by various sources and




The problem to be solved



Information Is not the same as Knowledge

» Having access to information is not the same as
knowing

» Every discipline or subject requires information
access and processing so as to synthesize its
contents and form Knowledge

« But how can we access ALL the information
spectrum available and derive knowledge of a
topic?




€ € \hat distinguishes Information from Knowledge is the way
that knowledge empowers the intellectual and physical
capabillities of individuals

Knowledge is a matter of cognitive abilities that create an
active ability to think and reflect.

In-situ information is instead a passive cognitive process
and without any special utility for those who do not
transform it into knowledge.

Finally, Knowledge provides the means by which information
IS Interpreted and brought to life.

— The Work Foundation’s Knowledge Economy Programme interim report
Yewno (Brinkley 2008)



What is Knowledge? @

Wisdom

 Itis to understand the information spectrum of a
| Knowledge
topic
- Itis the condition at the outset of learning the truth of m

Knowledge is the interpretation of the Information




How Knowledge Is acquired

« Many of the human cognitive abilities are articulated from

Knowledge Acquired in Unity, during our cognitive formation:

How do we orient ourselves through the surrounding world?

How do we solve problems from the simplest ones to the more

complex ones?

How do we understand the meaning, we make deductions and

decisions?

Knowledge is formed in our mind




History of an ldea: Yewno

« Yewno, Inc., is a Silicon Valley based
startup focused on information

« On the research line for emerging « Stanford University is interested in processing to create Knowledge and
properties analysis of complex graphs, a innovating this model. Advanced Analytics Applications
new bio-medical research paradigm
« Part of a project for prototyping an « The technology model is based on an
. Applied Mathematics in Complex « More than 23 million specialized inferential engine with the aim of innovative structure of algorithms based
Systems scientific publications have processed providing a new tool for extracting on Computational Linguistics, Neural
and mapped tens of millions of biological knowledge by processing tens of millions Processes, and Deep Learning
« There s a structure for study and reports: the application and Drug of data sources across various disciplines

description of economic and financial Repurposing
cycles: Econophysics

ING'S
College
LONDON

Stanford Yewno
® ®

2009 2010~ 2013 2014 Today



Why Yewno Discover? @

WHEN YOU KNOW WHEN YOU DON'T KNOW

WHAT YOU'RE LOOKING FOR WHAT YOU'RE LOOKING FOR

Search Discover

» Simple questions * Open-ended questions
» Straight answers « Complex answers
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A different perspective on information

A blend of computational semantics,
graph theory and machine learning
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Yewno understands context and meaning

Economics

Building inferences from information Politics
Business

‘o

Humanities

Yewno Inference Engine

o - —-—_— 4w v

Extract meaning -
Correlate

Aggregate

Analyze

Visualize

Repeat

Millions of diverse sources
of unstructured data

Science
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What Is a concept?

- A Concept is an abstraction of an idea, a thought, or an expression portrayed in various forms

- We can "design" a Concept as an atomic information unit consisting of:

- One or more definitions

- Belonging to one or more categories

For example...:

Jaguar is the luxury

Quantitative Easing is a

vehicle brand of Land Democracy (from ancient Q ; ; monetary policy tool, and it

Rover, a British . Greek: 6fjuog, démos, ua nt Itat Ive designates one of the ways
J a g u a r' multinational car D e m O C ra Cy . "people" and kpdrtog, kratos, . i vl & e ke
‘ —_A manufacturer with its "power") etymologically E asin g : creates coinage and its

headquarters in Whitley,

Coventry, England,
owned by the Indian
company Tata Motors
since 2008

means "government of the
people", a system of
government in which
sovereignty is exercised,
directly or indirectly, by all

Citizens who resort to a vote.

injection, with open market
operations, in the financial
and economic system.
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A revolutionary framework

Yewno leverages Neural Network algorithms, Computational Linguistics and Graph Theory with a twofold goal:

* To identify and to extract concepts from both unstructured and structured data, and

* To uncover significant knowledge via an inferential chain of connections across those concepts

What is a Concept?

concept« significance -

Simple Definition of concept Simple Definition of SIGNIFICANCE

3 ea of what something r how It works
andea of wha r mng ! 1OW 1T WOrk )ity of being important : the quality of having notable worth or influence

omething

inference -
Simple Definition of INFERENCE

A
S e A e S R A R A R A=A S S e B S A AR A= |4



Concepts as Atomic Units of Knowledge

* In contrast to pure keyword-based NLP, our approach to knowledge discovery is
rooted into computational linguistics and machine learning (and a bit of NLP)

* It is based on the idea that knowledge can be represented as a network of
Interconnected atomic units of knowledge called concepts

« This is akin to the theory of “conceptual spaces” proposed by the cognitive
scientist Peter Gardenfors who introduced a geometrical approach to meaning and

ultimately to thinking
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Prototypical concepts

New concepts are continuously extracted from a hybrid-semantic corpus

» We generate candidate concepts via syntactical pattern matching and recognition of potential entities

» To be promoted to a first-class citizen, a candidate concept must be described and categorized

» Concepts are promoted when they can be coherently described in the text (e.g. looking for a minimum

number of descriptions having the same semantical content)

Random document

Quantitative easing (QE) is a type of ,‘@[\ .....

: monetary policy used by central banks :

: to stimulate the economy when d@_’é‘.@
. standard monetary policy has become : '

. ineffective. Quantitative easing, and :
. monetary policy in general, can only be :
- carried out if the central bank controls :
: the currency used in the country

Candidate concept

Yewno syntagmatic

monetary_policy — : -.L .
RO L "-e-S-C...f.lg_t_,'Q. ) Hub
a ...... ooku .
Concept definition(s) e \ f
. Monetary policy is the process by g H
. which the monetary authority of a “69’.‘}9 .......
. country controls the supply of 00\5\_91‘- ......
)ity

: money, often targeting an inflation 50"\9? ......
 rate or interest rate to ensure price V%"
. stability and general trust in the :

CGUITENGY. o i
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Extracting and projecting Concepts into
an Inferential Semantic Space

Yewno is able to recognize a Concept amongst an enormous volume of

unstructured data and to project its significance into an Inferential
Semantic Space where this concept is correlated to others so as to create

a mesh of potential inferences

. 1 1 This turnaround led to parent-

11 1 company Ford, and Jaguar's : e | s .
: 1 ! then chairman Wolfgang Reitzle, N\~ PV > <I>‘_1

. N .. . . L et - 2 f )
© 1 ! to set ambitious sales targets in - 4 g B W :3: -
P . . \ 1S Yy b 4 12 ) - >
.t the belief that Jaguar could : = ’{ AN A ,;;" = AR “t Ti )
R ) : C )Y ) ( Y @2 & I
: | become a major luxury car : SN ~;—Q& N >
N 3 \

<
<

v

: 1 I manufacturer in the mould of : :I =N ‘f Q}
1 ¢ Audi, BMW, and Mercedes-Benz. : f ',v_ :: N
................................................ ' 1/ ."‘”:-' 10
Auto-encod(_ar Dirichlet Projection of Knowledge space and elaboration of
Deep Learning Network Process Inferences

\/
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Content discoverable

' LS ANNUAL
B8 CAMBRIDGE DIGITAL ACCESS TO e Taylor & Francis Group PNAS
‘ - ngnnsnv et SCHOLARSHIP AT HARVARD an informa business ':_ REVIEWS
Association for b l O RX lv

ting Machine (re
||||||| The MIT Press ComputingMactiney @ INEER NATURE ™" UNATIONAI. ACADEMY OF SCIENCES

@’PLOS | ONE spIEo @» OECD NG %pRESS

UNIVERSITY

A BioOne BMJ Journals rheroyar  YWILEY @) The JAMA Network
o e SOCIETY < GALE
J0AJ 1OP Publishing Q

DIRECTORY OF i1 » CENGAGE Learning'

OPEN ACCESS
JOURNALS

Hindawi
ANCIENT™ e vesauts ol

—_— A i . @AMS BR
S o s N >
BRILL HiS e ISLAND OXFORD

UNIVERSITY PRESS SCOAP?



Demo
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Appropriate uses

 How would a user know which search engine would be
best for them, full text search or Yewno graph?

* As a complementary product we recommend offering users a
range of options, the platform fits within all major search

Interfaces and homegrown solutions
Library website Yewno

@ Drexler-Smalley debate on .
0
ing o 5€: » @ Foresight Institute Feynma...
otech
he liaiso er il& ® @ Impact of nanotechnology
eel pa Schoo ineerin; Nanotec! ogy
S0 Scienc ineerin [ ] @ Nanomedicine

Engineering Departments and acting liason for Electrical Engineering,...
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Use case 1. Developing research skills

UNDERGRADUATE
STUDENTS

9 b Comos inWorkl W .
AN M wval ordet of 240 m
Cryptanalysis S Mclikn
Wiliam Clarkm (cay
oo L iy Sartie of tland EME Derfiinge
“.‘4.‘)|m|nl-;nn(u
NS Seandints

« Understand the big
picture and how
s things connect
By ) ¢ Vp =amy together
 Drill down into
individual areas of
ool U interest
: « How to shape good
@ research questions
o |  Introduction into
more scholarly
resources
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€% STANFORD UNIVERSITY LIBRARIES

Azucena, first year Undergraduate, Stanford

“Yewno gave me the tools to

organize an effective argument.

Simply put, Yewno gave me a
place to start and push forward
through each of my 3 final
research papers’.

Judicial aspects of .

Tom C. Clark : NAACP Legal Defense ...
N | League of C ) o ) _Ivan Allen Jr.
)
)
Commerce Clause ) g Sasaeda
) )
Reconstruction Amend... y o Brown v. Board of Ed...
Equal Protection Cla... ) £ Arizona Public Servi...
Katzenbach v. McClun... 3 ' 3 £) Civil Rights Act of ...
Fourteent h Amendment Heart of Atlanta Mot... ) United States v. Gue...
Newman v. Piggie Par... ) “J United States v. Mor...
States'rights ! William Robert Ming
S =
DaimlerChrysler Corp... @ I o Jim Crow laws
Civil Rights Cases © "Hugo Black

22



Use case 2: Interdisciplinary research

GRADUATE STUDENTS

FACULTY

Davelopmental robot..,

RESEARCHERS

| * Finding indirect and non-obvious
relationships between concepts
Helping identify concepts and
connections where there is not yet an
overload of scholarly publishing

Psychology

23



€% STANFORD UNIVERSITY LIBRARIES

Ryan, Stanford Master's Student

2014 Hrunhervskoho St _ _T '7' ‘i"nn',' of Regons
Ukraine-European u_n.‘ o o AN, ~, Criminal cases again...
Anti-Maikdan “ . A o T international react: m
17 Dacambar 2013 Ukr o \ : b:— ' DOomestic responsass 1
Ukrainian parflament... ;‘) A' ) Ukrame~Eurapean Uni.,, @
Yida Tymoshento () f ?j\fa 2004 Ukrainion cevol
Euromaidan !
»
St Ukrainian parliament..
Ukraiman |:;k1l::|'v:n‘?! """”“"‘ 7) . ‘U.h"'",')Aﬂf‘n}:i:?:\;fn?x;;sm:e
City of regional sig ; = -%‘lﬁlmi'm?“fml- vv];'l"cms al Ukraine
“Your tool helped immensely in \ il
visualizing the overlapping areas in
relation to my research topics, helped
me discover new vectors that | had not -
. ' )
previously thought to search, and
allowed me to discover new PO
Ukrainian dialects L ' Ukmainan language
documents to form my argument”. S AN
Roads in lj'hnm-.-: S m a & ) 2 Armenians in l.."u.m;.
Urhan districts of U - 2 UKFainian Neoeeileanne e on 4.8, 0-bota. 9 CONFIDENTT
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Use case 3. Serendipitous discovery

Dissolution of the S...

Khrushchev Thaw _.

Anastas Mikoyan

Joseph Stalin

» of the Com...

Vyacheslav Molotov

)
Collective leadershi...

Georgy Zhukov
Central Committee of...

Cuban Missile Crisis

Vietnam War )
Role of the United S..,

Nuclear weapons and ...

Cuba=United States r...

Nikita Khrushchev

" Sino-Soviet split

" Marxism-Leninism

" Communist Party of 1...

Cuban interventioni...

Presidency of Fidel ...

Adlai Stevenson I

Richard Helms

RoberfE/Kennedy

|

John F. Kennedy

. Richard Nixon

* ) Revolutions of 1989

“D Fidel Castroin the ...

Cuba

Foreign relations of...

Joseph P. Kennedy Sr...

. November 1963

y E.Howard Hunt

7y 1960s
Rose Kennedy
Lyndon B. Johnso

' Jacqueline Kennedy O...
/) Assassination of Joh

June 1963
October 1963

ANY LEARNER OR
RESEARCHER

Discovering
relevant things you
didn’t know you
didn’t know
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Interface Configuration option

The Social Network and the

Q Legal Environment of Business:
< Q An Opportunity for Student-
- Centered Learning

 Isthe user interface B 0
for initiating a Ef T
search or viewing i
results =

model for

configurable? Is it S b i :

Systems

PrOposNg o new
clal

DiMatte

ontract Lo

010) (describing & variaty of ways that contract

law may be used stra

at 3

b Wy & B, Bingapers M LM Blamg supra note B 37
easy to Miller & Larry A, DiMatteo, Low

i 3 gL wid be
7 Ve ACaiN preavire Lot " . The Halp
u I ﬁ . aen Woreks 2011)). Sae
L]
W Work Sona
|] r Ell l Cl Ellj I e - Library website » See all results Yewno
Library info; guides & content by subject specialists Explore relationships among concepts
RESULTS INCLUDE  Parson {2) + Guide (1
@ Drexer-Smalley debate on .
[ L] 1. Nano
. Ye S I | l Var I O u S A listing of selected online and print resources for research in Nanoscience, » @ Foresight Institute Feynma...
’ Nanotechnology and Nanofabrication, Reference support for...
2. Kathie: Gust
I aC e S S e e | am the liaison to the Materials Science & Engineering and Civil & o @ Impact of nanotechnology
’ Environmental Engineering departments of the School of Engineering. As... Nanotechnology

e X a I I I I e S | am the liaison for the Computer Science, Bioengineering and Mechanical ® @ Nanomedicine
Engineering Departments and acting liason for Electrical Engineering,...

@ Nanotoxicology @
Explore "nanotechnology” in Yewno Discover
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Key benefits for Researchers @

Intuitively explore a topic by navigating through correlated concepts

Explore information across disciplines and link apparently uncorrelated topics

Retrieve the information you find interesting quickly and link through to full text

Find connections you didn’t know existed, hunt for emergent knowledge

Mimic lateral thinking

27



Key benefits for Universities

Better exploration of collections — full text discovery

Great teaching tool — topic exploration, brainstorming, critical thinking

Provides a unigue interdisciplinary environment

Huge range of OA content available

Easy integration with existing infrastructure

28



Additional benefits

* Increases visibility of more subscribed content and resources and

links directly through your existing platforms

mE R Ol - )

The Social Network and the
Legal Environment of Business:
An Opportunity for Student-
Centered Learning
achkwell Pusdishing Lbd

e 1 v § Stanford ‘

RELEVANT SNIPPETY

Bus. L) 587 623-29 (2010) (proposing o new
model for the integration using a societal
Contracting: Contract Law as a Source of
Competitive Advantage, 47 Am. Bus. L), 727
[2010) (describing a variaty of ways that contract
law may be used strategically by business)
SLampe, supra note B, at 37, 10500 Sandra K
Miller & Larry A. DiMatteo, Law in Context
Teaching Lagal Studies Through the Lens of
Extra-Logal Sources, 29 1 Legal Stud, Educ. 158
(2012} {describing several movies that could be
used as extradegal sources including The Help
[Touchstone Pictures & Draaen Works 2011)). See
e.0.. Ihe Bio Bana Theary: The Woark Sona

The Social Network and the
Legal Environment of Business:
An Opportunity for Student-
Centered Learning

BEackwoll Pablishing Lid

RELEVANT SNIPPET

Bus L J. 587, 623-29 {2010) (pro
model for the Integration using a societsl
context); Larry A DiMatteo, Strategic

sont ng: Contract Law as a Source of
mpetitive Advantage, 47 Am. Bus. L. L 727
[2010) (describing a variety of ways that contragt
law may ba used strategually by business)
SLampe, supra note 8, at 37 W0See Sandra K
Miller & Larry A. DiMatteo, Law in Context
Teaching Legot Studies Through the Lena of
Extra-Legal Sources, 29 ). Legsl Stud, Educ. 155
{2012) (dascribing sevaral movias that could be
used as extra-legal scurces including The Help
(Touchstane Pictures & Dream Works 2011)). See.
€.0.. The Bio Bana Theory: The Work Sona

DORING & New

Relationahip Between

The Faerie Queene & Espionage

Overview Documents

Published in 1973
Spenser and the Renaissance
Ideal of Christian Heroism

Modarn Language Assoclation Of Amarica

... Rather, it is @ symptom of his spiritualization of
heroic prowess, an indication that his most vital
and essential conflicts are concaived in
nonphysical terms, with the mind as their arena.25
V. Intelligence in the Faerie Queene Spenser's ...

Published in 2005

Vision, Metamorphosis, and the
Poetics of Allegory in the
"Mutabilitie Cantos"

Rice University

... The Faerie Queene whose laughter has revealed
their boorish natures, especially since the "foolish
thought" that Faunus's laugh professes surely ...
spying as well. Undoubtedly, Faunus is a flawed
beholder, but the terms of Spenser’s rebuke are
mild, clucking ...

Published in 1986

"All suddeinly abasht she
chaunged hew": Abashedness in
"The Faerie Queene"
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Additional benefits

« Additional features to streamline research and learning functions, from high-level research

collaborations to first year student essay

e Wind Q “ '
Q o 2 . S 24 Outer space
L) ?
e
&) e -
=

:;l‘v;::::oric Circulation and Wind 2 Ej "
© @ B
(/] @

Customization with Export and
concept and sharing features

document filters

Advanced
Knowledge Map
tools
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Additional Benefits

» Connecting to your library’s institutional holdings to show what is readily available to your students
and patrons

g Back Y
4
Brain (0]

Medicine / Neuroscience @

: . . B
Overview Concepts Documents Neocortex 0

NeOroplagticity Cannabinoid recepto...
)
Neuroscience o = ~
) &)
Y Active Filter © ) £ Sleep and memory

Brainstem ) Hippocampus
¢ )
Format Availability Anatomy of the cere...

) Dopamine
Journal Online Access ©

Development of the ...
Book i c Neural development

c) L —~
Technical Report Cerebellum : 4
: : - 7 __ Primate basal gangl...
Dissertation o) gang
Cerebral cortex Brain
Rafarence Wark &) ~, Cerebrum

Publication Date Stress (biology)

1709 2017 Nervous system ()

¢ Central nervous sys...

+ Neuron
(") Human brain

- \ Limbic system () 23
Apply ) ) T
; Neural oscillation

Published in 1996
An ultrastructural study of
@ glomeruli associated with
vomeronasal organs transplanted
into the rat CNS -+

Medline -
Rat neonate vomeronasal organs were transplanted

into the parietal cortex of littermates to examine
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Easy set up and integration

Library website Yewno

Library info; guides & content by subject specialists Explore relationships ameng concepts

RESULTS INCLUDE  Parson (2« Guide |1

@® Drexder-Smalley debate on .

A listing of selected online and print resources for research in Nanoscience, [ ] @ Foresight Institute Feynma...
Nanotechnology and Nanofabrication, Reference support for...

2. Kathie Gust
| am the liaison to the Materials Science & Engineering and Civil & . @ Impact of nanotechnology
Environmental Engineering departments of the School of Engineering, As.., Nanotechnology
3, Sarah E Lester
| am the liaison for the Computer Science, Bioengineering and Mechanical » ® Nanomedicine
Engineering Departments and acting liason for Electrical Engineering,...
Baverische - @ Nanotoxicolagy
StaatsBibliothek < @

ExEEiRncs A Explore "nanotechnology” in Yewno Discover

=
Branches of gy

o s - |

. ® Ale—stren = gee

Discover things with Yewno

Adve—-Cartcie Juast

@ Mo g A =
@
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