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Industry Trends

QEellSelesl > Web is evolving to become knowledge centric

> Explosion of structured sources like Linked Data,
Facebook Open Graph

Structured Data

NYele£IMl > Emergence of the power of social networks

V[ele]SXWNolo Ml > Change in consumption behavior

Intent & Tasks [EEkCleligloRels\Y/olaloRN[ale]ENO[VIEIGEN
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The Power of Connections
— o User graph ~ Knowledge

» ) * Semantics
likes
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o ‘ ® Discovery
Yry>< * Finding connections

S_opeo N Experiences

Fiction
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Network effects
* "The Long Tail", Chris Anderson
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Knowledge Web

Content graph

I%%Ia\cepts Entities, their properties
and relations

Apps

Com d statistical and semantic
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*  supp rule-based and statistical
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Knowledge Web

Re-imagine the next phase in the evolution of search and engineer the
assets necessary towards that goal

Knowledge bases —domain ~ * Semantic interpretation New knowledge enabled
focused and broad engines experiences that leverage
* Ontologies * Recommendation engines data assets
* Data processing pipeline * Clustering, classification ) Lisdgiery
engines * New presentations on

mobile devices
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Data-Economics of Metabase

Economic incentive for creating
schemas & ontologies Highest “bang for the buck”

: Connecting data increases value at to
Collaboratively created by 9 P

community

Incentive for automated
(noisy) annotation ... and elevates value in the middle

More value with less processing

Textual & Statistical
semantics

General web pages



Sources of Structured Data & Metadata
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Building Concept Graph

(L ]

Data
ingestion
pipeline

@

(L]

. Return results
Receive query in a graph
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® Ingest data from Structured and semi-

structured data sources
*  Domain Specific Knowledge Bases: Finance

Broad-coverage Knowledge Base: Metabase
*  Sourced from Wikipedia, WordNet, Wiktionary, SUMO, etc.

-

Common Information Architecture

* Layered representation of ontologies and
knowledge base

Represent and organize semantic and statistical
information

Ability to represent and project different
interpretations of concepts

Engines for Knowledge-enabled Experiences
* Support applications with APIs for different
knowledge access and interpretation

E.g. find entities in a query, their connections and
related concepts
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Metabase: Layered Ontologies

Upper Layer: playsFor

from SUMO

DateOfBirth
! PlaceOfBirth [§

W"M

Soccer

Organization

Middle Layer:
Concepts from
WordNet and
Wiktionary

Soccer

Lower Layer: Player

Hierarchy of
concepts
extracted from
Wikipedia

pIaysFor

featureVector

football@0.5602
english@0.302
midfield@0.455

SUMO
WordNet

20K concepts, 70K axioms or rules

147,306 Words, 117,659 Concepts, 990,149 facts

236,258 Words, 197,866 Concepts, 236K synonym relations

3.6M Entities, 60M facts, 305K category-WordNet links, 200M triples in feature graph

Wiktionary
Wikipedia

Microsoft Advertising
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David_-Beckham
Text and Wikilinks

May 1975)% is an English footballer who
currently plays in midfield for Milan in Serie A5
on loan from MEJDI’ League Soccer club Los
Angeles Galaxy\.r “He is also an established
Lmemh-er of the England national team.

Discussion

Twice runner-up for FIFA Warld Player of the
“ear! and in 2004 the warld's highest-paid
footballer '®! Beckham was the first British
footballer to play 100 Champions League
matches. ™! He was Google's most searched of
all sports topics in both 2003 and 2004 With
such global recognition he has become an elite
advertising brand and a top fashion icon [P0
Beckham was captain of England from 156
MNovember 20000 until the 2006 FIFA World
Cup finals, 1! during which he played 58 times.
Since then he has continued to represent his
country and earned his much-publicised
hundredth cap for England against France on 26
March 2008.1"* He is currently England's most-

capped outfield player with 115 appearances_[_s:

Beckham's career began when he signed a

professional contract with Manchester United,

"goals

Tables Js 2000

26 June 1998 Stade Feélix Bollaert,
Lens

Venue

24 March _ _
2001 Anfield, Tivefpgal —

25 May 2001 | Pride Park, Derby

(Hrrrnke Simch e

Read View source

View history

Info bOX Pavid Beckham

Opponent

mmm Colombia |20 2-0

B+l Mexico 3-0 4-0

Coaching career | SeCtIOnS

On 14 May 2010 was announc!

Personal information
Full name Dawvid Robert Joseph Beckham
2 May 1975 (age 35)
Leytonstone, London, England
5 ft 0in (1.83 my'l

Playing position Midfielder

Date of birth
Place of birth
Height

Club information

Current club Kilan
{on loan from Los Angeles Galaxy)
308

Youth career

Score Result Competition Reports

1998 World Cup | [2] &

o=t - 1WWarld Cup 2002
qualification

S-Mae-

Friendly match [4] &2

World Con 2002

W as Assistant Coach of Fabio Capello for the England

national football team at the 2010 FIFA World CUp_“I'53

Discipline

| Categories: 1998 FIFA World Cup players | 2002 FIFA World Cup players | 2
| players | A C. Milan players | BBC Sports Personality of the Year winners | B Cate Orles
: sportspeople in the United States | British expatrlates in ltaly | British expatrl




Challenges: Ontology and Knowledge Representation

> Representation that yields well for learning from data
@sire!lele)AgleVlaile}gW > Projecting knowledge to find gaps in information
> Learning from anomalies found in the data

@lqiie)0le| N lelaln=ai > Mapping and Merging of Ontologies and Knowledge bases

> Collapsing Entities from different sources and different
Entity Resolution [CESCEEICeRe ityloVi(SE

> |dentifying new Entities

> Correctness and completeness of source data and ontology
Validation and Verification [BaligiielfagtilelaNiaRisl=N{gle}Vi/=lelel=NeF1N=
> |dentifying and filling missing gaps in the KB
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Social Semantics and Mobile Experiences

User Graph: Capture, represent and understand users, their
connections and interactions with other users and content

Social Networks: Facebook, e

Twitter, etc.
- !:riend, Follow, Like, Check- .
N
* Semantics
* Open Graph
* Schema.org ~

MICROSOFT CONFIDENTIAL
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Representation & Models Engines & Experiences

Social in Search Engines
Recommendation Engines

Genome of Users and
Things

*  Music Genome (Pandora)
Capturing User Context

® Current Environment and
Situation, Information Need

Short- and long-term
interests

User Interests and Models

*  Project as graph linking
concepts and users

—
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Hotpot (Google)

Simon (Microsoft) - Decision
at a Glance

Mobile experience

More contextual data (e.g.
geo), need more contextual
understanding

Proactive recommendations
(collaborative + content +
social filtering)

Social experience

-
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Simon: Knowledge-enabled Mobile Experience

Recommend restaurants and events on mobile platform with minimal
or no query box user experiences.

Decision at a glance Details and contextual drill-down

AUSTIN, TX, ROMANTIC, ON A DATE EDIT

[

[;R|SKILL GRILL

~ One of Zagat's top romantic places.

., Yy l‘

— T

LOOKUP TEACH PROFILE POSTS

&
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BACK

DRISKILL GRILL
) & & 8 RATINGS
604 Brazos St

Austin | TX I US

ONE OF ZAGAT'S TOP ROMANTIC PLACES.

(512)391-7162 OPE

VISIT WEBSITE froigld
DESCRIPTION
) N v L4
Check In Ask Bookmark Tip

BACK

(512)391-7162

OPEN

FROM 12:00PM
UNTIL 11:59PM

VISIT WEBSITE

DESCRIPTION
High-Class Austin Style

TIPS i
“Exceptional quality [
food and the
summer 3 course
dinner was cheap
and delicious.”

ALL TIPS
LIKE THIS BUT MORE
ADVENTUROUS
CULTURAL
Check In ‘Ag: Book.mark Tl'-p Feed,back

" Microsoft-Advertising

AUSTIN, TX, ROMANTIC, ON A DATE

User Feedback to
learn from

EDIT

!

BACK
Good for:

B ROMANTIC
@ ONADATE
Also good for:
@ RELAXED
B LWELY

- LIKE IT IN GENERAL

SAVE FEEDBACK

—

LOOKUP TEACH PROFILE

o 6 ~
7%

POSTS
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Challenges: Social Semantics and Mobile Experiences

Interpreting Links

Modeling Users
and their Interests

User Context

Recommendation

MICROSOFT CONFIDENTIAL
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> Not all likes are Equal

> |nterpreting User Links to suggest actions
> E.g. Can John provide better answers for this question?

> Capturing and deriving common representation from
different sources of user interaction

> Modeling user interests over time

> Learning from different sources of user actions (social
network, search logs)

> Context and Consumption Behavior (Mobile settings)

> Enabling Contextual Discovery
> Genome of Users and Things
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[N Summary

q * Data-Economics Pyramid
Apps Data * Exploit structured and semi-structured

(L)

Layered Semantic Representation

data
- * Focus on Information Organization
t ‘ and Integration
* Ontology Alignment and Entity
* Combine Semantics and Statistics
. Knowledge

blﬂgw " Microsoft Advertising msn'e
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Social and Mobile Experiences

* Modeling User Context and Interests
Entity-centric, context-aware
recommendations

-
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