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» g26.prolog:

1. dt(dt(a)) -— [al.

2. dt(dt(the)) —-—> [the].

3. vbd(vbd(see+ed)) ——> [saw].
4. nn(nn(Noun)) —-> [Noun]

,imember(Noun, [man, boy, telescope])}.
in(in(with)) —-—> [with].
np(np(DT,NN)) ——> dt(DT), nn(NN).
pp(pp(IN,NP)) ——> in(IN), np(NP).

VBD,NP,PP)) -—> vbd(VBD
VpiNB§, pp (PP). )) === vbd{VED),

9. s(s(NP,VP)) ——> np(NP), vp(VP).

0 N o Ul

* Important to know:

Prepositional Phrase (PP) is an adjunct
Adjuncts are optional

the boy saw the man (with a telescope)
rule #8 has counterpart without PP:
vp(vp(VBD,NP)) —-—> vbd(VBD), np(NP).
* Example:

swipl

?— [hwl4].

true.

?- s(Parse, [the,boy, saw, the,man], [1).

= t(th b , bd d),
ng(ag(thg§? éﬂ(éan??i)n?( oy)), vp(vbd(see+ed)

false.
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* hwl4.prolog: * Important to know:

1. dt(dt(a)) —-—> [al. * rule #6 has counterpart with a PP, rule
2. dt(dt(the)) -—> [thel. #7:

3. vbd(vbd(see+ed)) —-—> [saw]. * npgNﬁ§DT NQIPPS)) -—> dt(DT),
4. nn(nn(Noun)) --> [Noun]

,imember (Noun, [man, boy, telescope]) }.
5. in(in(with)) --> [with].
6. np(np(DT,NN)) ——> dt(DT), nn(NN).
7. np(np(DT,NN,PP)) ——> dt(DT), nn(NN), pp(PP).
8. pp(pp(IN,NP)) ——> in(IN), np(NP).
9. vp(vp(VBD,NP)) ——> vbd(VBD), np(NP).
10. vp(vp(VBD,NP,PP)) ——> vbd(VBD), np(NP), pp(PP).
11. s(s(NP,VP)) —-—> np(NP), vp(VP).
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* Example:
.« 72—
s(Parse, [the,boy, saw, the,man,with,a, telescopel,

- Parse = s(np(dt(the), nn(boy)), vp(vbd(see+ed),
p(dt(the), nn(man), pp(in(w 1th), np(dt(a),
nn(telescope)))))) ;

« Parse = s(np(dt(the), nn(boy)), vp(vbd(see+ed),
np(dt(the), nn(man)), pp(in(with), np(dt(a),
nn(telescope))))) ;

 false.
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S
/\
np vp
/\ /\
dt nn vbd np
the boy | T
- dt nn pp
" ~_the man _— ~_
see ed in np
dt nn
a telescope

s(np(dt(the), nn(boy)),
vp(vbd(see+ed), np(dt(the),
nn(man), pp(in(with), np(dt(a),
nn(telescope))))))

S

//\
np vp
N~ — ] T
dt nn vbd np pp
the boy | N N
+ dt nn in np
" ~_the man with _—"~_
see ed dt nn
a telescope

s(np(dt(the), nn(boy)),
vp(vbd(see+ed), np(dt(the),
nn(man)), pp(in(with), np(dt(a),
nn(telescope)))))
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* |s ChatGPT right @ You

. a boy saw the man with a telescope. Is this sentence ambiguous?
about this?

* No. ChatGPT

Yes, the sentence "A boy saw the man with a telescope" is ambiguous because it could be

* with (instrument)
modifies VP

* with (possession)
* modifies NP

interpreted in two different ways:

1. The boy saw a man who had a telescope.

2. The boy, who had a telescope, saw a man.

In the first interpretation, the man is the one with the telescope, and in the second interpretation,
the boy is the one with the telescope. The placement of the prepositional phrase "with a
telescope" creates this ambiguity.
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/E\ Not possible!
np vp tree structure
; t/\nn vbd/ \nﬁ would have
p crossing

+ dt nn pp
_~—"~_the man _—"~_
see ed in np
with /\
dt nn
a telescope
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Constituency Parse:

Roor
# Stanza 1.6.0 (upda T

~—

_— Text to annotate —

a boy saw the man with a guny ,»—4/»/”Ev\jp B with (instru ment) modifies

S e 5 L e
‘ (boy | [snw] rg F—, { E

the man wlth DT NN
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Constituency Parse:

ROOT

=

= == =)
EENCIC
[scary| [ employees| [witn| [ wws]

# Stanza 1.6.0 (updated October 2023)

— Text to annotate —

The company fired all scary employees with mustaches

— Annotations —
parts-of-speech X | | named entities X | | lemmas X | | constituency parse X

Part-of-Speech (XPOS):

o0 [N (V8D GH W LTS )

1 The company fired all scary employees with mustaches

Lemmas:

fthe) [company] [fre) au] [scary] [emplovee] [with] [mustach
1 The company fired all scary employees with mustaches




Section
*12 Constituency Grammars 260

*12.1 Constituency........ccceeeereeeuruennns 261

*12.2 Context-Free Grammars............c.cc.u.e. 261

*12.3 Some Grammar Rules for English.................. 266

*12.4 Treebanks .......ccoeuvurccnnnne. 273

*12.5 Grammar Equivalence and Normal Form.............. 278
*12.6 Lexicalized Grammars............cccccuueee 279

*12.7 Summary.......ccceceeevuenieniennns 284

*13 Constituency Parsing 288

+13.1 Ambiguity.....cceeeveiciirirunns 288

*13.2 CKY Parsing: A Dynamic Programming Approach........ 290
*13.3 Span-Based Neural Constituency Parsing . . ............ 296
*13.4 Evaluating Parsers............ccccevennne 298

+13.5 Partial Parsing .........ccccceuvuvuiiennne 299

+13.6 CCG Parsing........ccccevurueuercnnnee 300

*13.7 Summary.......ccccoceeeveeniinienene 307

*14 Dependency Parsing 310

*14.1 Dependency Relations...........ccceuueee.

*14.2 Dependency Formalisms

*14.3 DependencyTreebanks ............cccceuueee.

*14.4 Transition-BasedDependencyParsing . . . ............ 316
*14.5 Graph-BasedDependencyParsing ................. 325

*14.6 Evaluation ..........ccccceeeueniuiunnnne 331

*14.7 Summary.......ccceceeeveeniinienenne 332

*15 Logical Representations of Sentence Meaning 335

*15.1 Computational Desiderata for Representations . . ......... 336
*15.2 Model-Theoretic Semantics..................... 338

*15.3 First-Order Logic ........cccoeevurennne. 341

*15.4 Event and State Representations................... 348

Name
Amy Asma

Monte Lopez
Amy Asma

Hanbo Xie

Heba Abdelraazak
Walker White

Date

30-Nov
28-Nov

5-Dec

28-Nov

30-Nov




A
*15.5 Description Logics........ccccveeununnee. 353
*15.6 Summary........cccoeuruiiiirininnaee 359
*17 Information Extraction 363
*17.1 Relation Extraction ..........cccceueueunee 364
+17.2 Relation Extraction Algorithms................... 367
+17.3 Extracting Times..........ccccevcennnee 375
*17.4 Extracting Events and their Times.................. 379
*17.5 Template Filling...........ccccccurueeee 381
*17.6 Summary........ccceceerieniniinne 383
*18 Word Senses and WordNet 386
+18.1 Word Senses..........cccceevuruciunnnee 387
+18.2 Relations Between Senses...........c.c........ 389
+18.3 WordNet: A database of Lexical Relations . ............ 391
+*18.4 Word Sense Disambiguation..................... 394
+18.5 Alternate WSD algorithms and Tasks................ 397
*18.6 Using Thesauruses to Improve Embeddings . ........... 400
+18.7 Word Sense Induction

*19 Semantic Role Labeling 405
*19.1 Semantic Roles .........c..ccceeeueeneen.
+19.2 Diathesis Alternations

+19.3 Semantic Roles: Problems with Thematic Roles . ......... 408
*19.4 The Proposition Bank ...........ccccueueee 409

*19.5 FrameNet ........ccccceeevuivrecenene 410

*19.6 Semantic Role Labeling....................... 412

+19.7 Selectional Restrictions ....................... 416

+19.8 Primitive Decomposition of Predicates . . . ............ 420
*19.9 Summary........ccccoceviiininnnnnne 422

*20 Lexicons for Sentiment, A ffect, and Connotation 425
*20.1 Defining Emotion .........ccccccuveunene 426

Charlie Accurso

Yiseul Han

28-Nov

28-Nov




A

*20.2 Available Sentiment and Affect Lexicons.............. 428
*20.3 Creating Affect Lexicons by Human Labeling . . ......... 429
*20.4 Semi-supervised Induction of Affect Lexicons........... 431
*20.5 Supervised Learning of Word Sentiment . . ............ 434
*20.6 Using Lexicons for Sentiment Recognition . ............ 439
*20.7 Using Lexicons for Affect Recognition............... 440

*20.8 Lexicon-based methods for Entity-Centric Affect.........
*20.9 Connotation Frames

21 Coreference Resolution 445

+21.1 Coreference Phenomena: Linguistic Background . ... ......
+21.2 Coreference Tasks and Datasets................... 453

+21.3 Mention Detection............ccccoeenene 454

*21.4 Architectures for Coreference Algorithms .. ........... 457

*21.5 Classifiers using hand-built features. . . .. ............ 459
*21.6 A neural mention-ranking algorithm ................ 461

+21.7 Evaluation of Coreference Resolution. . .. ............ 464

*21.8 Winograd Schema problems..................... 465
*21.9 Gender Bias in Coreference..................... 466

22 Discourse Coherence 472
+22.1 Coherence Relations......................... 474
+22.2 Discourse Structure Parsing.............cc...... 477

+22.3 Centering and Entity-Based Coherence . . ............. 481

*22.4 Representation learning models for local coherence . . . .. ...
+22.5 Global Coherence .........ccccccvuvunnnne. 487

22 Discourse Coherence 472
+22.1 Coherence Relations......................... 474
+22.2 Discourse Structure Parsing.............cccc.... 477

Maksim Kulik

Matthew Hernandez
Devesh Sawant

Yanjing Zhang

28-Nov

30-Nov
5-Dec

5-Dec




A B
+22.3 Centering and Entity-Based Coherence .. ............. 481

+22.4 Representation learning models for local coherence . . . . .. .. 485

+22.5 Global Coherence ...........cccceeueuennee 487

*23 Question Answering 494 Zijie Wang
+23.1 Information Retrieval ...........ccceuvueuee 495 Ani Chitransh
+23.2 IR-based Factoid Question Answering . . ............. 503

*23.3 Entity Linking........cccccovurcnnnee 507

*23.4 Knowledge-based Question Answering . . ............. 511

+23.5 Using Language Models to do QA ................. 514

*23.6 Classic QA Models .............ccueee.ee. 515

+23.7 Evaluation of Factoid Answers ................... 518

*24 Chatbots & Dialogue Systems 521

*24.1 Properties of Human Conversation ................. 522

+24.2 Chatbots .......cccccveevivircinenene 525

+24.3 GUS: Simple Frame-based Dialogue Systems . .. ........ 533

*24.4 The Dialogue-State Architecture .................. 537

+24.5 Evaluating Dialogue Systems .................... 546

*24.6 Dialogue System Design...........ccccceeuene 549

28-Nov
30-Nov||




