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Text Analytics without Knowledge

Does Anne Hathaway News
Drive Berkshire
Hathaway's Stock?

ALEXIS C. MADRIGAL MAR 18, 2011
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In the first episode of The Atlant: view, Chimamanda Ngozi Adichie talks with Jeffrey
Goldberg and Ta-Nehisi Coates about race and identity. List © to the podcast.

Given the awesome correlating powers of toda; y's stock tradin g computers, the idea

may not be as far-fetched as you think.

A couple weeks ago, Huffington Post blogger Dan Mirvish noted a funny trend:
when Anne Hathaway was in the news, Warren Buffett's Berkshire Hathaway's

shares went up. He pointed to six da ing back to 2008 to show the

Is human any better?

Indeed, Hathaway's life has seemed especially charmed recently. Prior to

her successful awards season run, the actress married Adam Shulman in



Knowledge on Things (KoT)
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Does Anne Hathaway News Drive Berkshire Hathaway's Stock

ASIAN MONTH This November is the Wikipedia Asian Month. Come join us.

e Hathaway

1Wikipedia, the free encyciopedia

This article is sbout the actress. For the wife of
nne Hathaway (disambiguation)

m Sh

Kespeare, see Anne Hathaway (wife of Shakespeare). For other uses, se¢

© Jacqu

ine Hathaway (born November 12, 1982) is an American actress and singer
Anne Hathaway

breakthrough debut film role was as Mia Thermopolis in the Disney comedy The
coss Diaries (2001). Hathaway made a transition to adult roles in box office and

ally acclaimed fims such as Brokeback Mountain (2005), The Devil Wears Prada

6), as Jane Austen in Becoming Jane (2007), Rache! Getting Married (

008). Eride

5(2008), Valentine’s Day (2010), as the White Queen In Tim Burton's Alice in

\dertand (2010), Love & Other Drugs (2010), as DC Comics femme fatale Catwoman in
stopher Nolan's The Dark Knight Rises (2012), as Fant
irables (2012), Interst
5 (2016).

e in Tom Hooper's Les
iar (2014), The Intern (2015), and Alice

ugh the Looking

notable accolades include the Academy Award for Be:
e, BAFTA, and SAG Aw

Supporting Actress, Golden

ds for Best Supporting Actress (Les Miserables), Critics
e Movie Award for Best Actress (Rachel Getting Married), Sateliite Award for Best
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-al or Comedy (Love & Other Drugs), S
Actress (The Dark Knight Rises), Emmy Award for Ou

n Award for Best

ormance (Once Upon & Time in Springfield), as wel as an Academy, Golden Globe
1en Actors Gulld and Indie Spirt Awards nomination for Best Actress (Rachel Getting Hathaway in 2017

46d) and a BIFA nomination for Best Performance by an Actress (Becoming Jane) Bom Ak e Moo
12, 1982 (390 34)

)01, People magazine named Hathaway one of its breakthrough stars of the year' and Novemper 12, y"“f -

Times listed her as one of the 50 Most Beauliful Women in Film.? Hathaway began ¢ S

Alma mater  NYU Trch School
Vassar College

Occupation  Actress, singer

Years sctive 1999-present

Spouses)  Adam Shulman (m 2012)

Children 1

Contents [ Awards  Fuiist

Aty

1g businessman Adam Shulman in 2008, They martied in 2012

% have one son, bom
$h 2016, Hathaway is a board member of The Lollipop Theatre Network ! and

)cates gender equallty as a UN Women Goodwill Amba

dor ! Forbes named
1away one of the highest paid actresses of 2015, and since

017 she Is among the
est-grossing

esses of the 21st century.
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Other Modality of KoT

Rank  Name NetWorth  Age Source Country of Citizenship

#1  Bill Gates $§75B 61 Microsoft United States

i 1 #2  Amancio Ortega $67B 80 Zara Spain
ZoA Paul Gardner Allen (born January 21, 1953) is an American business
N . . . .
?«-; 4 Warren Buffett G081 56 Bertehie tathmny  Cnied St magnate, investor and philanthropist. He is best known as the co-
4 founder of Microsoft, alongside Bill Gates. As of August 2016, he was
4 = . . . - -
44 Carlos Slim Helu 650B 76 telecom Mesico estimated to be the 40th richest person in the world, with an estimated
wealth of $18.6 billion.[!]
‘;.}' #5  Jeff Bezos $45.2B 53 Amazon.com United States
> Bh
®
'-“. #40 Paul Allen $17.53B 63 Microsoft, investments ~ United States
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Problem Space (Tutorial@KDD15)

L]

Growth: knowledge graphs are incomplete!
* Link prediction: add relations
» Ontology matching: connect graphs
* Knowledge extraction: extract new entities and relations from web/text

L]

Validation: knowledge graphs are not always correct!
« Entity resolution: merge duplicate entities, split wrongly merged ones
» Error detection: remove false assertions

L]

Interface: how to make it easier to access knowledge?
* Semantic parsing: interpret the meaning of queries
* Question answering: compute answers using the knowledge graph

L]

Intelligence: can Al emerge from knowledge graphs?
* Automatic reasoning and planning
» Generalization and abstraction



KoT Productized (circa 2017)

Paul Gardner Allen (born January 21, 1953) is an American business
magnate, investor and philanthropist. He 1s best known as the co-

founder of Microscoft, alongside Bill Gates. As of August 2016, he was

estimated to be the 40th richest person in the world, with an estimated
wealth of $18.6 billion.]

Who is the founder of

Microsoft?
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KoT Directions from 2017
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Direction 1:
Interactive Learning on Things

b singapore history Signin R 19502 ' =

Web Images Videos Maps News =. Sign in to see work results

Also try: singapore history timeline - the culture of singapore - singapore colonial ...

14,300,000 RESULTS Any time ~

.BEnutE!__!j

Reng it

History of Singapore

The written history of Singapore dates back to the third century. Later, the Kingdom
of Singapura rose in importance during the 14th century under the rule of Srivijayan

the site.
prince Parameswara and Singapore became an important port, until it was destroyed B Selatpanjang on e ste ~
-
by Acehnese raiders in 1613. -
S | nga po re what about ethnicity?
History of Singapore - Wikipedia, the free encyclopedia City

en.wikipedia.org/wiki/History_of_Singapore

I this answer helpful? T [

f..\
‘:l
%%

I e thil
mprove i answe Chinese 74.2%, Malay

13.3%, Indian 9.2%,
other 3.3% (2013)

'* Questions? Ask InfoBot to search on wikipedia.org

W Wikipedia
Local time: 6:01,
Calling code: 65 View more details in Bing

History of Singapore - Wikipedia
https:/len.wikipedia.org/wiki'History_of Singapore ~

The written history of Singapore dates back to the third century. Evidence suggest a si
settlement existed in Singapore during the 14th ..

GDP: $292.74 bil
Population: 5.78




Direction 2.
Actuation on Things

» Google Lens: camera (perception) Into
search - action bot

Octopus dumplings Tosiae

6 pieces 130yen | = whstcoesniookike




: Hey! Stone Foxes NN 8§ e
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Direction 2.
Actuation on Things

Yep

“ OK The 1otal m $18 .40 Ase you ready

i place the ceder?
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Direction 2:
Actuation on Things
&m g

Share with Eric?

12 photos




Direction 2.
Actuation on Things

Choose a star




DILAB focus

query —> language _ —> answer
understanding

action



DILAB Project Showcase (1/2)

COLING2016

What's the aspect about this thing
people are interested?




DILAB Project Showcase (2/2)

« Language-driven highlighting

Show me Sarah'’s
highlights



DILAB focus:
Enabling Technology

=
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query —> language _ —> answer
understanding

action



ISA Extraction q

* Hearst pattern

NP such as NP, NP, ..., and|or NP
such NP as NP,* or|and NP

NP, NP*, or other NP

NP, NP*, and other NP

NP, including NP,* or | and NP
NP, especially NP,* or|and NP

... IS a ... pattern
NP is a/an/the NP

domestic animals such as
cats and dogs ...

animals other than cats su
ch as dogs ...

China is a developing coun
try.



A traditional taxonomy
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Typicality

bird . n(e)ta
P(Elﬂ') Bl Ze,;Ecn(Cr Ei) +alN

n(c,e) + a
Yeec;N(ci,€) + aN

P(cle) =

“robin” is a more typical bird than a “penguin” =  p(robin|bird) > p(penguin|bird)



One hot vs. Distributed
Representation
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Similarity

* microsoft, ibm D> 0.933

e google, apple
» 0.378 ??

sim(ty,tp) = max cosine (c(ty), ¢y (t2))



Contextual Concept Learning:
Bayesian

P(E|cx)P(ck

P(ex|E) = =55

) M
x P(ck) | | Pleiler).
p=]




Conceptualization for
Explainability [IJCAI2017]

DDDDDDDDDDDDDDDDDDDDD

Scott Galloway

Power of
symbol



Complements Neural Embedding
(Word2Vec)

Country and Capital Vectors Projected by PCA
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Search Query Parsing for Action

at are
Things?
Actions?

e watch harry potter

* harry potter watch



Conceptualizing FrameNet for
Verb Understanding [AAAI2016]

Frame: Apply_heat
FE1 FE2 FE3 FE4

in Woolcy s bilci}

¥

ShefVEHIF R YTNGeges and bacon and mmshrooms

Concept P(c|FE) Instance P(w|FE)

heat source 0.19 Stove 0.00019

Concepty Concept Large metal 0.04 Radiator* 0.00015
@ O 0O o Kitchen applia | 0.02 Oven 0.00015

D @ nce Grill* 0.00014

@ @ @ Heater* 0.00013

) Fireplace* 0.00013

Concept | O [+ Lamp* 0.00013

C Concipt ® Concept Hair dryer* | 0.00012
https://concept.research.microsoft.com Candle* 000012



https://concept.research.microsoft.com/

2017 Sampler

» Knowledge base

Multimodal KB [TKDE17]

— Validate: Extracting/correcting knowledge
from text corpus [AAAITT7]

— Interface: KBQA [VLDB17]

Adjective understanding
[PAKDD2017]



Growth:

o Multimodal Entity Linking

2017
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Validate:
JAVAVAY

2 Handmade vs. Noisy KB

Rodentia
(Rodents)
Myomorpha Castorimorpha ’ Sciuromorpha Hystricomorpha Anomaluromorpha
(Mouse-like) (Beaver-like) Squirrel-like) (Hedgehog-like) (Springhare-like)
4 = —_— \§.’
Sciuridae Aplodontiidae Gliridae
(Squirrel) (Mountain Beaver) (Dormouse)
r
Scruinae i e Sciurillinae
(Real Squirrel) Pygmy Squirrel)
Sciurini Pterom ini Graphiurinae Glirinae Leithiinae
('[593 uirrel ing Squirrel (African Dormouse) (Real Dormouse) (Other Dormice),
Org chart with perfect hlera rchy
(h =1 ) | exciting | :
word | 1ing BLCESSOrY subject
City
(.1 =a
i
WIOng s WrDng mml.ml-l:lﬂnnramnl
BA kA isa
is& jewelry isA skill [L1:1
L1 } L1
software paris crystal wiriting

Cycle (h=0)



Interface:
VLDB

2017

« When was Barack Obama’s wife born?

QA on Things

name

dob pob

e

category z category
3.
category e name __
person (]
(e — —
category category

31



Interface:
VLDB

2 QA Corpus Mining (Offline)

« Questions represented as KB-template t
— How many people are in $city?
— What is the population of $city?
« Template mapped to predicate p |
: : QA pairs as
- C|tY'> populatlon supervision

Template | Predicate | F —(q,e,v) tri pleS
What are symptoms of $disease? symptom — name 2079 observed
Where 1s Slocation”? contained_by 1761 .
— name _(p’t) hldden .
What be capital of $location? administrative_capital | 1356 -EM Optl mization
— name
What to do in $location? tourist_attraction 923
— name
What is there to do in $group? tourist_attraction 746
— name
What is sign of Sdisease? symptom — name 616
Where is Slocation located? contained_by 467
— name
What movie is $person in? film — name 463
What movie have $person been in? | film — name 361
What causes $disease”? risk factor — name 331




Interface:
VLDB

2017 Online

(vlgo) = Z P(qo) P (v|e, p)P(p|t) P(tle, qo) P(e|qo)

* P(e|lg): NER
* P(t|e,q): what is the likely concept of e?

* P(v|e,p): fact table lookup (or conflict
resolution)

33



4

Gradable Adjective Understanding

“Is New York bigger than San Francisco?”

Symbolic

Ex) “big city such as Seoul”, “google is big company”,
"Elephants are larger than dogs”.

Neural
Ex) skip-gram, GloVe

Problem : Symbolic> Observation sparsity

Neural-> Missing sense of similarity



Gradable Adjective Understanding

4

Correlation between data and graded score
 Large city = p with population 1
 Large country - p with land area 1

multi-cgl‘rural

great bi y large
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Correlation with population Correlation with population

(a) City (b) Country

Correlations between adjectives and population/land area



Conclusion

e Internet enables to collect human
intelligence.

« Human intelligence feeds Al applications
on (learning about / actuating) Things

 For detalls, visit:
— http://dilab.yonsel.ac.kr/~swhwang



http://dilab.yonsei.ac.kr/~swhwang

