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Learning Objectives




History of Knowledge Bases

ATOMIC
(Sap et al., 2019)
Web Child Web Child 2.0 \
(Tandon et al., 2014) (Tandon et al., 2017) J
NELL NELL \
(Carlson et al., 2010) (Mitchell et al., 201 5))

Open Mind Common Sense ConceptNet
[ (Minsky, Singh & Havasi, )—( (Liu & Singh, \ /(chgfeee[tgllet;d%)\
1999) 2004 \_(sp 12017 )

v

v

v

Cyc \ OpenCyc ResearchCyc OpenCyc 4.0 \ .
(Lenat et al., 1984)) ULenat 2004) (Lenat, 2006) (Lenat, 2012)

today

From slides for the ACL 2020 Commonsense Tutorial by Yejin Choi, Vered Shwartz, Maarten Sap, Antoine Bosselut, and Dan Roth



https://homes.cs.washington.edu/~msap/acl2020-commonsense/










Concepts




ConceptNet Be semantic network

common sense
knowledge graph

knowledge
Jparor
is used for natural language part of artificial
understanding —  ~  intelligence
T part of
ConceptNet 5.5

crowdsourced
knowledge

made of lexicography

games with a
purpose

similar to the Semantic

linked data Web

(T
4/,240/_

Data Source: crowdsourced + other
sources like Wikis, OpenCyc

(Core) Languages: English, French, Italian, = e okl
German, Spanish, Russian, Portuguese, R e
Japanese, Dutch, Chinese :

S
° motivated by goal
U Se. I I ek let computers understand what people already know

Web API . i
¢ is used for JSON-LD

domain-general

R. Speer, J. Chin, and C. Havasi, “ConceptNet 5.5: An Open Multilingual Graph of General Knowledge,” in AAAI Conference on Artificial Intelligence (AAAI),
2017, pp. 4444-4451.


https://conceptnet.io/
https://pypi.org/project/ConceptNet/
https://github.com/commonsense/conceptnet5/wiki/Running-your-own-copy
https://github.com/commonsense/conceptnet5/wiki/Downloads

NELL

Recently-Learned Facts =witter
instance iteration date leamed confidence
the net tv showis a TV show 1111 0g-jul-2018 399
philippians 2 15 16 is an ethnic group 1111 0g-jul-2018 97.3
D t S o b | : preservation meeting is & perception action 1111 06-jul-2018 954 -
a a ou rce’ We C raW I n g media _methods magazine is a magazine 1111 06-jul-2018 938 4
. n
jane williams is a U.S. politician 111 06-jul-2018 1000 24
Languages: English ' 2 | )
polo is a sport taught in the country ___america 1116 12-sep-2018 992 s
U Se: burlington _international is an attraction that will be fall in city burlington 1116 12-sep-2018 938

andrew jacobs is a journalist that writes for the publication times 112 24-jul-2018 964

air_france has acquired netherlands 1111 06-jul-2018 100.0

la vOzZ is a newspaper in the city sanfa barbara e 12-sep-2018

Mitchell, Tom, and Edward Fredkin. "Never-ending language learning." 2074 IEEE International Conference on Big Data (Big Data). 2014.


http://rtw.ml.cmu.edu/rtw/
http://rtw.ml.cmu.edu/rtw/resources

WordNet 3.

Use: hierarchical dictionary of “cognitive

synonyms”
Data Source: hand-crafted

Noun

« S ’g@ domestic dog, Canis familiaris (a member of the genus Canis (probably
descended from the common wolf) that has been domesticated by man since
prehistoric times; occurs in many breeds) "the dog barked all night”
o direct hyponym / full hyponym

o part meronym
o member holonym
=]

direct hypernyum / inherited hypernym [ sister term
e S:(n g8, canid (any of various fissiped mammals with nonretractile

claws and-typically long muzzles)
o direct hyponym / full hyponym
o part meronym
o member holonym
Q

direct hypers [nherited hypernym | sister term
e S:(n @@ﬁ- (a terrestrial or aquatic flesh-eating mammal)
"terreX eatnivores have four or five clawed digits on each

limb"
o derivationally related form
« S: (n) domestic animal, domesticated animal (any of various animals that
have been tamed and made fit for a human environment

Languages: English, but other have made similar

efforts:
Use: ,

Demo:

Princeton University "About WordNet." WordNet. Princeton University. 2010.
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https://wordnet.princeton.edu/
http://globalwordnet.org/
https://www.nltk.org/howto/wordnet.html
https://wordnet.princeton.edu/download
http://wordnetweb.princeton.edu/perl/webwn







What is a semantic frame?




SemLink/Unified Verb Index 2.0

https://github.com/cu-clear/semlink



https://github.com/cu-clear/semlink

Hoover Dam played a major role in preventing Las Vegas from drying up
play.v major.a prevent.v dry up.v

Performer PERFORMERS Role Performance
_AND ROLES

IMPORT- | Factor Undertaking
ANCE
Preventing_ THWARTING Protagonist Action

cause
Entity BECOMING_DRY

Data Source: British National Corpus, US newswire, American National

Corpus; annotated
Languages: English, global initiative:
Use: ' needs to be requested

I/

Josef Ruppenhofer, Michael Ellsworth, Miriam R. L Petruck, Christopher R. Johnson, Collin F. Baker, & Jan Scheffczyk. FrameNet II: Extended Theory and Practice (Revised November 1, 2016.)
Picture from Open-SESAME (Swabha Swayamdipta, Sam Thomson, Chris Dyer, & Noah A. Smith. “Frame-Semantic Parsing with Softmax-Margin Segmental RNNs and a Syntactic Scaffold” on arXiv.

15


https://framenet.icsi.berkeley.edu/fndrupal/
https://www.globalframenet.org/
https://github.com/swabhs/open-sesame
https://framenet.icsi.berkeley.edu/fndrupal/framenet_request_data

Full Class View

1351 Class Hierarchy

get-13.5.1-1

Member Verb Lemmas

ATTAIN BOOK BUY CATCH CHARTER CHOOSE FIND

Members] HRe ORDER PHONE

VeroNet v3.4

Frames

NP V NP

NP V NP FE.source
NP V NP PRbeneficiary
NPV NPbeneficiary NP

NP V NP PPasset

Verb classes based on Beth Levin
(1993)
Data Source: hand-crafted

Languages: English

Use: , my code (will be provided in
upcoming homework),

Demo:

ROLES
Agent [ +animate | +organization ]
Theme

Source [ +concrete |

Beneficiary [ +animate | +organization |
Asset [ -location & -region ]

EXAMPLE:

Carmen bought a dress.

SHOW DEPEMDENCY PARSE TREE

SYNTAX:

Agent VERB Theme ~ Syntax of this frame (NP V NP) with roles

SEMANTICS:

HAS_POSSESSION( e1, ?Source , Theme))
- HAS_POSSESSION( e1, Agent, Theme))
TRANSFER( €2, Agent, Theme, ?Source )
CAUSE(e2,e3)

HAS_POSSESSION( e3, Agent, Theme)

- HAS_POSSESSION( €3, ?Source , Theme )

Predicates

K. Kipper Schuler, “VerbNet: A Broad-Coverage, Comprehensive Verb Lexicon,” University of Pennsylvania, 2005.

Levin, B. (1993) “English Verb Classes and Alternations: A Preliminary Investigation”, University of Chicago Press, Chicago, IL.

GATHER

16


https://verbs.colorado.edu/verbnet/
https://uvi.colorado.edu/nlp_applications
https://github.com/jgung/verbnet-parser
https://uvi.colorado.edu/uvi_search

Event relation: Offer

25. Predicate: offer-verb
Roleset id: offer.01 transaction
Roles: Arg(): entity offering
Argl: commodity
Arg2: price
Arg3: benefactive or entity offered to
Example: He affered to buy the house.

U n |f| ed * P ro B a n |< 26. Predicate: offer-noun
p Roleset id: offer.0)] transaction

Roles: Argl): entity offering
Argl: commodity
Arg2: price
Arg3: benefactive or entity offered to

Example: His offer to buy the house...

He made an affer to buy the house.

7. UNIFIED ROLESET
Predicate aliases: offer-verb, offer-noun
Roleset id: offer.01 transaction

Proposition—> true/false statement Roles: Arg0: entity offering
Data Source: hand-crafted; added to PennTreebank prr i

. . . . . . . Arg3: benefactive or entity offered to
LanganES: Eng“Sh, H|nd|, Ch|nese, ArabIC, F|nn|Sh, Example: He offered to buy the house.

His offer 1o buy the house..

Portuguese, Basque, Turkish (Plus a way to map English to [zt ey s
different languages)

(o / offer-01

° :ARGO (h2 / he)
Use: :ARG1 (b2 / buy-01
% : o : :ARGO h2
semantic propositions regardless of part of speech (e.g. create & creation) :ARG1 (h3 / house)))

Martha Palmer, Dan Gildea, Paul Kingsbury, The Proposition Bank: A Corpus Annotated with Semantic Roles Computational Linguistics Journal, 31:1, 2005.
Claire Bonial, Julia Bonn, Kathryn Conger, Jena Hwang and Martha Palmer (2014) PropBank: Semantics of New Predicate Types. The 9th edition of the Language
Resources and Evaluation Conference. Revkijavik Iceland.

17


http://propbank.github.io/
https://github.com/propbank/propbank-release

OntoNotes 5.0

https://catalog.ldc.upenn.edu/ A e ST
LDC2013T19
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https://catalog.ldc.upenn.edu/LDC2013T19
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RECAP: CAUSAL VS
PROBABILISTIC
ORDERINGS




COM ET (model)

Concept
ATOMIC Net

social-interaction -

e D
(COMET)-ATOMICE P

ic
capable of

desi
as a result, es.-res¥ Fix leaky radiator
the car before,
because X X npeds
wanted

X gets X’s car repaired

GPT-3 COMET With ConceptNet + ©w = -
too much to repair happens aftar -

ATOMIC ~— T "y

Data Source: crowdsourcing ."’ \,

LanganESO EnghSh @ physical-entity

:
Use: above link

Demo:

J. D. Hwang et al., "(COMET-)ATOMIC2020: On Symbolic and Neural Commonsense Knowledge Graphs,” 2021.

22


https://github.com/allenai/comet-atomic-2020
https://mosaickg.apps.allenai.org/kg_atomic2020

GLUCOSE

Causal relations within ROCStories

Data Source: crowdsourcing
Languages: English
Use: above link

Dimension

1 Event that
directly causes
or enables X

2: Emotion or
basic human
drive that
motivates X

3: Location
state that
enables X

4: Possession
state that
enables X

Semi-structured Specific Statement and Inference Rule: antecedent connective consequent

A car turned in front of him CausesiEnables Gage turned his bike

subrject verh preposition object subject  verb ohject

Sth.4 turns in front of Sthg (that is Someone 4's vehicle) CausesiEnabies Someone 4 turns Sthe away from Sthy
S e R D W e e ) A B L2
subject werb  preposition ohject subject verb  objectl  preposition  objeci2

Gage wants safety CausesEnabies Gage turned his bike

subject  verb object subject  verb object

Someone 4 wants safcty Causes/Enables Someone 4 moves away from Something 4 (that is dangerous)

[ S — E VA —— e e e e e —
subject verh  object subject verb preposition object

Gage was close to a car Enabies Gage turned his bike away from the car

oy =LA Pttt el e e e

subject verh preposition object subject  verb object preposition abject2

Someone .y is close to Something 4 Enables Someone 4 moves away from Something 4
subject vetb preposition object subject verb preposition abject

Gage possesses a bike Enavles Gage turned his bike

kg = 4T et ML T T

suhject werh ahject subject  wverh object

Someone 4 possesses Something 4 Enables Someone 4 moves Something 4

—_— —_——— — =
subject verb object subject verh object

5: Other attributes enabling X': N/A (the dimension is not applicable for this example)

& Event that X Gate turned his bike Causss/Enaties He fell off his bike

directly causes
or enables

e M M

‘uh)cn.t verh ohject subject  verh object

Someone 4 turns Sthg (that is Someone 4 °s vehicle) causesEnables Someone 4 falls off Sthg

—_— e —e e
subject verh ahject subject verb object

7: An emotion that is caused by X: N/A

8. A change in

location that X

results in

Gage turned his bike away from the car Resutts in Gage was further from the car
e e AR ey R See rd B e
subject  verh ohject] preposition ohject2
Someone 4 moves away from Something 4 Resuits in Someone 4 is further from Something 4
— e = —

subject verb preposition ohject subject verb  preposition abject

subject verb  object] preposition object2

N. Mostafazadeh et al., "GLUCOSE: Generalized and COntextualized Story Explanations,” in Conference on Empirical Methods in Natural Language Processing

(EMNLP), 2020, vol. 4569-4586.

23


https://github.com/ElementalCognition/glucose

CaUSa\Baﬂk because they are hungry

because they are lonely
because they are in pain
because they want to be loved
because they want to go home

babies ¢
can lead to depression
Data Source: Common Crawl can lead to a bad marriage
Carae can lead to bad food habits
P , result in tears to the eyes
Languages: English
Use: ,

Z. Li, X. Ding, T. Liu, J. E. Hu, and B. Van Durme, “"Guided Generation of Cause and Effect,” in International Joint Conference on Artificial Intelligence (I/CAI),
2020, pp. 3629-3636, doi: 10.24963/ijcai.2020/502.

24


https://nlp.jhu.edu/causalbank/
https://github.com/eecrazy/CausalBank
https://github.com/nweir127/COD3S

CIDER

Gordon, you're ever so late.  Yes, | am sorry. | missed the bus. Butthon'ubmoveryunminum.mdywmm1m&.
causes

Well, | missed several buses. How on earth can you miss several buses? I, ah ..., | have got late.
causes
Oh, come on, Gordon, it's the afternoon now. Why were you late really? Well, | ... | lost my wallet, and | ... Have you got it now?

before

Data Source: annotated dyadic e
(2-person) dialogues Yes, | found it again. When? ~ This moming. Imean ...  This tardiness causes embarrassment every time.

Languages: English
Use:

D. Ghosal, P. Hong, S. Shen, N. Majumder, R. Mihalcea, and S. Poria, “CIDER: Commonsense Inference for Dialogue Explanation and Reasoning,” 2021.

25


https://cider-task.github.io/cider/
https://github.com/declare-lab/CIDER

26






EL: [thare thal Relationship

—!
-—
El is after E2
El is immediately after E2

El is after and overlapped with E2
El ends E2

El is included in E2

El starts with E2

El is equal to E2
El starts E2
El includes E2

El ends with E2

El is before and overlapped with E2

El is immediately before E2
El is before E2

Contains information about time span

Data Source: crowdsourcing
Languages: English
Use: ,

Heavy snow is causing disrupfion to fransport across
the UK, with heavy (onfol bringing flooding to the
south-west of England. Rescuers searching fora
worman trappedin a landside atherhome in Looe,
Comwall, said they had found a body.

Q1: What events have already finished?

Az searching trapped londdide =said found

Q2: What events have begun but has not finished?
Al SNow Causing ainfoll bringing flooding
Q3: What will happen in the future?

AL Mo answers.

@4: What happened before o woman was frapped?
A londslide

@ 5: What had started before o woman was trapped?
Alsnow ranfol landslide

@4 What happened while a woman was trapped?
A searching

Q7: What happened after a woman was trapped?

A searching =oid found

@ 8: What happened at about the same time as the snow?
Al ranfa

@9 What happened after the snow started?

A casing bringing flooding searching trapped
landdide said found

@10: What happened before the snow started?

AL Mo answers.

Qiang Ning, Hao Wu, Rujun Han, Nanyun Peng, Matt Gardner, and Dan Roth. 2020. TORQUE: A Reading Comprehension Dataset of Temporal Ordering
Questions. In Proceedings of the 2020 Conference on Empirical Methods in Natural Language Processing (EMNLP), pages 1158-1172, Online. Association for

Computational Linguistics.

28


https://allenai.org/data/torque
https://github.com/qiangning/TORQUE-dataset
https://vnpeng.net/bibliography/han2021econet/

TimeBank-Dense

The TimeBank TimeBank-Dense

There were four or five people There were four or five people
inside, and they just started finng inside, and they just starl:ed nng

Ms. Sanders was hit'Several times

and was pronofinced ddad at the

Data SOU rce. re-an nOtated T| me Ba N k The other customers fled, and the

- police said it did not appear that d it di DPE
(n ews articles ann Otated) anyone else was injured. anyone else was injured.
Languages: English
Use: ,

Nathanael Chambers, Taylor Cassidy, Bill McDowell, and Steven Bethard. 2014. Dense Event Ordering with a Multi-Pass Architecture. Transactions of the
Association for Computational Linguistics, 2:273-284.

29


https://www.usna.edu/Users/cs/nchamber/caevo/
https://github.com/nchambers/caevo
https://vnpeng.net/bibliography/han2021econet/
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Using VerbNet

Jen sent the to Remy from Atlanta.

ROLES Agent Theme Destination Initial_Location
has_location(&1, , Atlanta)
do(e2, Jen)
cause(e?2, e3) Initial_Location : location
mot"’”(e?' ) Theme : concrete
lhas_location(e3, , Atlan : -
has_location(e4, . Remy) — Agent : animate or organization

PREDICATES SELECTIONAL RESTRICTIONS

32



Pre-Conditions and Effects

Jen sent the to Remy from Atlanta.

Pre-Conditions Effects
has_location(eT, , Atlanta) T e E ey riTaten
do(e2, Jen)

S —
cause(e2, e3) : .
motion(e3, ) Jemr—anmmrate-or-organization
lhas_location(e3, , Atlanta)

has_location(e4, , Remy)




Pre-Conditions and Effects

Jen sent the to Remy from Atlanta.
Pre-Conditions Effects
Event >
has_location( ~Atlanta) - lhas_location( , Atlanta)
Atlanta : location has_location( , Remy)
. concrete

Jen : animate or organization




Resulting State Representation

Jen sent the to Remy from Atlanta.

Atlanta : location

. concrete
Jen : animate or organization
lhas_location( , Atlanta)

has_location( , Remy)




. @

ference betwes
i ? \ O\

36



Go to www.menti.com and use the code 3167 2634

 Mentimeter

\What's the difference between a schema and
a concept?

hypernym - hyponym
scope

structure
representation

dynamic vs static
O explicit - implicit

meanin
e B






Please fill out this mid-semester survey

https.//forms.gle/bQXZz3y8xzrU7wJ68



https://forms.gle/bQXZz3y8xzrU7wJ68

