Compositional Lexica
Semantics for Natural
. anguage Inference

Thesis Defense
Ellie Pavlick
Department of Computer and Information Science
University of Pennsylvania



what is the population of new york city? !,

New York City / Population

8.406 million (2013)

* New York City
8.406 million

v

Los Angeles
3.884 million

Chicago
2.719 miillion



what is the population of new york city? !,

New York City / Population

() >: 1 "A ‘.1

8.406 million (2013) ¢ Will it be sunny this

weekend in Miami 9
* New York City
8.406 million

Bring your sunglasses, it's
going to be nice in Miami.

Chicago Weekly Forecast
o TUES WED THU FR
® ¢ ¢ ¢ o
93" 97 97 93




what is the population of new york city? !,

New York City / Population

q -:1 I‘( .J

- ' = :
8.406 million (2013) e DY
* New Yori; City a
8.406 million
- e Bring your sunglasses, it's

s Ange es going to be nice in Miami.

Chicago Weekly Forecast

weED THU FH

® ¢ ¢ o ¢
93" 97 97 93

No, Hillary Clinton Didn't Insult Sanders' Supporters as ‘Basement ...
Newsweek - Oct 1,2016

Updated | Hillary Clinton is facing a torrent of criticism over remarks she ... falsely
claim were labeled "basement dwellers” in Clinton's remarks.

Parental Basement Dwellers: Hillary Clinton Criticizes Bernie ...
Breitbart News - Oct 1, 2016

Sanders Sees No Slight in Clinton's Basement-Dweller Comments
Opinion - Bloomberg - Oc

Trump tries to reach Sanders voters by attac -

In-Depth - USA TODAY - Oct 1, 2016 TRENDING &)

Trum After Clinton's Leak mmer T

Blgg Pv(jgﬁsStre; Journal (bl]ce)g) ?%531, 2(?1 @3 US Supreme Court: Pr:
Despite Trump's spin, Hillary Clinton's 'baser e pe e
Opinion - Los Angeles Times - Oct 2, 2016

) '
just Non |

View all ~” North Korea: |

~ Destination: Mars: N

b Tal;

v See More



“Will it be sunny this
weekend in Miami?”

what is the population of new york city? !/ n : °

New York City / Population how many people live in nyc?
T i mi
8.406 million (2013)  number of residents of nyc e o D Sn U
o 3 “What's the weather

— new york city population

jeles

going to be like this
weekend?”

how crowded is ny?

how big is new york city?
Human language Is

No, Hillary <
= hig var mbi& "

Clinton gives frank take on sanders -
supporters in audio from hacked email  ments

By Exgene Scott, CNN . p o~ 2
\Q . 4 P : Octotl October 1, 2016

- Hillary caught on tape mocking millennials living in parents’
IMp Voes ATterv o
Blog - Wall Street ¥ Dasement and wanting free college

In Leaked Audio, Clinton Talks About Sanders
Supporters ‘Living in Parents’ Basement’

{'What is Saturday ™
afternoon’s
forecast?”

“Is it going to be nice
out on Saturday?”

by Josh Feldman | 11:17 pm, September 30th, 2016 Ty 1577
s HILLAKY GALLY BERNIESUrruKiexS LOSERS WHO LIVE IN THEIR PARENTS'
BASEMENTS

OCTOBER 1, 2016 | BY BRIAN ANDERSON

S — e



In leaked audio, Clinton talks about
Sanders supporters “living in basement”



MOCKS ® said ® Insults @
characterizes ® comments on e

gives frank take on ® slams e calls
e knocks e describes

in hacked fundraiser
recording ® in leaked
recording ® in audio from
hacked email ® privately o
hacked audio:

Hillary e Hillary
Clinton e HRC

In leaked audio, Clinton talks about
Sanders supporters “living in basement”

losers who
live in their parents'

basements ® basement
dwellers e frustrated basement-
dwellers ® basement-
dwellers & baristas

bernie
supporters ® millennials ®
sanders supporters ® young
voters e pernie sanders
supporters ® bernie kids
bernie fans




Mocks ® said ® Insults e
characterizes ® comments on e
gives frank take on e slams e calls
e knocks e describes

iIN hacked fundraiser
recording ® in leaked
recording ® in audio from
hacked emall ® privately o
hacked audio:

Hillary e Hillary
Clinton ® HRC

In leaked audio, Clinton talks about
Sanders supporters “living in basement”

| How to we know when two different
| expressions innatural language have |

S
sar the same meaning? |
V‘:' 'S e permie sanoers. T dWG”GI’S o basemen’[_
supporters @ bernie kids ® dwellers & baristas

bernie fans




Mocks ® said ® Insults e
characterizes ® comments on e
gives frank take on e slams e calls
e knocks e describes

iIN hacked fundraiser
recording ® in leaked
recording ® in audio from
hacked emall ® privately o
hacked audio:

Hillary e Hillary
Clinton ® HRC

In leaked audio, Clinton talks about
Sanders supporters “living in basement”

J‘ How to we know when two sivailar
expresswms in natural language have |

] “adifferent meaning? [
VOTETS $ ermie sanoers. __ dwellers ® basement-
supporters @ bernie kids ® dwellers & baristas

bernie fans




In leaked audio, Clinton talks about
Sanders supporters “living in basement”



Logical Inference

In leaked
recording

N leaked audio, Clinton talks about
Sanders supporters “living in basement”



Logical Inference

INn hacked
| INn leaked
fundraiser C |
recording

recording I

N leaked audio, Clinton talks about
Sanders supporters “living in basement”



Logical Inference

INn hacked
| INn leaked
fundraiser C |
recording

recording I

N leaked audio, Clinton talks about
Sanders supporters “living in basement”

C Privately



Logical Inference

INn hacked
| INn leaked
fundraiser C |
recording

recording I

n leaked audio, Clinton talks about
sanders supporters “living In parents’ basement”

~_

Commoin Sense
Inference

C Privately




Logical Inference

INn hacked
| INn leaked
fundraiser C |
recording

recording 1

n leaked audio, Clinton talks about
Sanders supporters “living in parents’ basement”

S~ /||

basement-dwellers

C Privately

Commoin Seinse

In A
afere - Sﬁvtﬁs&ws



Logical Inference

In hacked N leaked

fundraiser C ~~ C  Privately
. recording

recording I

n leaked audio, Clinton talks about
Sanders supporters “living in parents’ basement”

S~ /||

COM VWA CIA S@.V\SQ basement-dwellers
Inference

szvtis&ics



Natural Language Inference



Natural Language Inference
(aka Recognizing Textual Entailment)



Natural Language Inference
(aka Recognizing Textual Entailment)

In leaked audio, Clinton talks about
Sanders supporters living in basement



Natural Language Inference
(aka Recognizing Textual Entailment)

In leaked audio, Clinton talks about
Sanders supporters living in basement

Hillary Clinton privately slams millennials as
basement-dwellers



Natural Language Inference
(aka Recognizing Textual Entailment)

" 1n leaked audio, Clinton talks about
Sanders supporters living in basement

F’T‘QM LSe

Hillary Clinton privately slams mlllenmals as
basement-dwellers 4=

kjpoﬁksis



Natural Language Inference
(aka Recognizing Textual Entailment)

In leaked audio, Clinton talks about
Sanders supporters living in basement

Hillary Clinton privately slams millennials as
basement-dwellers

p entails h 7o , & human reading
p would infer that h is U

The Pascal Recognising Textual Entailment Challenge.
Dagan et al. (2006)
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...converted from classical work to abstract
expressionism after hearing Russian composer |gor
Stravinsky's "Rite of Spring”...

...oouth African contemporary artist, with abstract
expressionism work featuring key aesthetics of the
most sought after artists...
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...the directive include the ...la directive comprennent
extension to the period of la prolongation de la durée
protection for composers... de protection pour les
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...to favour the position of
artists who have to travel ...favoriser |la position des
throughout the artistes qui doivent voyager

community... a travers la communaute...
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Hearst, 1992 (Berkeley)
Snow et al., 2006 (Stanford)
Movshovitz-Attias and Cohen, 2015 (CMU)

How do composers and other artists survive and
work in today's musical theatre scene”

As Luciano Berio did in his “Recital for Cathy”,
creative artists such as composers, theatre
directors, choreographs, video artists or even
CIrcus ...
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Step 2: Class-Instance Identification
Determine, for a specitic instance, whether
the necessary properties hold

..Mingus's intricate, complex,
comp08|t|ons In the genres of jazz

born in America and gleeeieal[nusic illustrate his
influential in America eBllity o be dyrawgie in both the

orolific while in America g Stings and the swirfGiMingus truly
a product of America ¢ was a product of America in all its

| | | historic complexities. His mother,
ived In America Harriet, was half black and half
wstee-Amerea Chinese, and his father, Charles Sr.,
popuart-Armerca was half black and half Swedish,
making Mingus a true reflection of
the hybrid nature of our divided
nation...
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_
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1S da

born in America, 0.94)
from America, 0.93)
active in America, 0.52)
popular in America, 0.45)

Vn

J.S. Bach
Charles Mingus

John Cage
W.A. Mozart

Candidate tnskances
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Confidence = 094x21
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“J.S. Bach from America” & n

J.S. Bach
(____from America, 0.93)

COM“{E&QV\&Q = 094%x2]1 + 093x34
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(___active in America, 0.52)

Confidence = 094x21 + 093x34 + 0,52x329
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Confidence = 094x21 + 093x34 + 0,82x329 + 0.46x4,043
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American composer jazz composer

JS Bach

Charles Mingus
John Cage

WA Mozart

_ibby Larsen
Duke Ellington
Palestrina
_udwig van Beethoven
Morton Feldman
Frederick Chopin
Barack Obama
Herbie Hancock

0.21
0.89
0.96
0.19
0.72
0.76
0.04
0.09
0.88
0.33
0.14
0.62

0.04
0.93
0.52
0.13
0.24
0.97
0.03
0.12
0.31
0.32
0.35
0.95
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Category:Thai Buddhist temples

From Wikipedia, the free encyclopedia

This category is for temples belonging to the Thai Buddhism traditions, both in and outside of Thailand.

Wikimedia (
Q‘b media relat
temples in

Pages in category "Thai Buddhist temples"

The following 18 pages are in this category, out of 18 total. This list may not reflect recent changes (learn more).

e Chithurst Buddhist Monastery « Wat Buddhananachat of Austin

A e Chithurst Forest Monastery o Wat Buddhanusorn

« Amaravati Buddhist Monastery « Wat Buddhapadipa

. H

« Aruna Ratanagiri « Wat Charoenbhavana

5 » Hadegismoar Temple « Wat Chetawan
S » Wat Mongkolratanaram

« Birken Forest Buddhist Monastery « Wat Nawamintararachutis

« Buddharama Temple e Sunnataram Forest Monastery « Wat Pasantidhamma
c W « Wat Srinagarindravararam

 Wat Boston Buddha Vararam
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“eommon  |When/how is it

f?
e sense accessed
W A Wh
What is it" lknowle dg " recilﬁagtl;s?
World Knowledge? | V\i)h 5 puted:
Pragmatics? ?t PP efs at
runtime”?
How do we OO @ How is itlearned?
represent it Is it distributional?
Distributional? [s text enough?

Symbolic? Triple stores?
Probability distributions?




Thank you!
Questions!



