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Today's Topics

* 538 Presentations

* (by midnight) the night before your presentation you, you must
email me your slides!

* Last time, we wrote our first natural language CFG
* live demo
* File: g26.prolog

* Homework 14



Section Name Date

*12 Constituency Grammars 260
*12.1 Constituency.........cccceeeueeuenennee 261 Amy Asma
*12.2 Context-Free Grammars....................... 261 Monte Lopez 30-Nov
*12.3 Some Grammar Rules for English.................. 266 Amy Asma ?
*12.4 Treebanks ..........cccccevurevuencnee. 273
*12.5 Grammar Equivalence and Normal Form.............. 278

What | have so far ... *12.6 Lexicalized Grammars........................ 279
*12.7 Summary.......ccccoceiiiiiiinnen. 284
*13 Constituency Parsing 288
*13.1 Ambiguity.....c.ccceviiniiiiniiinnne 288

5 3 8 *13.2 CKY Parsing: A Dynamic Programming Approach........ 290
*13.3 Span-Based Neural Constituency Parsing . . ............ 296

A *13.4 Evaluating Parsers............cccccecueuenne 298

Presentations 155 Pt Paing
*13.6 CCG Parsing.......ccccceuvvrurnnnee 300
*13.7 Summary........cccoceviiinininnenns 307
*14 Dependency Parsing 310
*14.1 Dependency Relations..............cccccuu. 311
*14.2 Dependency Formalisms....................... 313
*14.3 DependencyTreebanks ..............cc.c..... 314
*14.4 Transition-BasedDependencyParsing . . . ............ 316 Hanbo Xie 5-Dec
*14.5 Graph-BasedDependencyParsing ................. 325
2146 EValNation ........cxissuscssissssssos 331
*14.7 Summary.......cccocoeviiiininnnn. 332
*15 Logical Representations of Sentence Meaning 335 28-Nov
*15.1 Computational Desiderata for Representations . . ......... 336

*15.2 Model-Theoretic Semantics...........c.c...... 338 Heba Abdelraazak
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*15.4 Event and State Representations................... 348

*15.5 Description Logics.........ccccceeuevueenne 353

*15.6 Summary........cccceeeeniiiiiienen. 359

*17 Information Extraction 363

+17.1 Relation Extraction ...........cccccueeunene 364

+17.2 Relation Extraction Algorithms................... 367 Charlie Accurso
+17.3 Extracting Times...........cccceceruenenne. 375

*17.4 Extracting Events and their Times.................. 379

*17.5 Template Filling..........ccccoeuruennene 381

*17.6 Summary........ccccceeriiniiinenen. 383

*18 Word Senses and WordNet 386

*18.1 Word Senses..........ccceeereruennen. 387

+18.2 Relations Between Senses...................... 389

+18.3 WordNet: A database of Lexical Relations . . ........... 391 Yiseul Han
*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..............c........ 400

*18.8 Summary........cccceveiiiiiiincnnen. 401

*19 Semantic Role Labeling 405

*19.1 Semantic Roles .........cccceeueunnen. 406

+19.2 Diathesis Alternations.............ccccccu... 407

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

*19.5 FrameNet ........ccoceveiuienernenens 410

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

*19.7 Selectional Restrictions ..............c........ 416

*19.8 Primitive Decomposition of Predicates . . . ............ 420
*19.9 Summary........ccccoeviiniinicnne 422

*20 Lexicons for Sentiment, A ffect, and Connotation 425

28-Nov

28-Nov
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+20.1 Defining Emotion ........ccccccceeevnnnuene 426

*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 Maksim Kulik
*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.......... 441

*20.9 Connotation Frames............ccccceeenene 441

*20.10 Summary........ccccevueieirriinennens 443

+21 Coreference Resolution 445

*21.1 Coreference Phenomena: Linguistic Background . ......... 448

*21.2 Coreference Tasks and Datasets................... 453

*21.3 Mention Detection............cccceueuueee. 454 Matthew Hernandez
*21.4 Architectures for Coreference Algorithms . ............ 457 Devesh Sawant
*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

*21.10 Summary.........ccceeeerueurciennnnns 468

+22 Discourse Coherence 472

+22.1 Coherence Relations...........ccccoeueuenee. 474

+22.2 Discourse Structure Parsing..................... 477 Yanjing Zhang
+22.3 Centering and Entity-Based Coherence . .............. 481

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

+22.5 Global Coherence ...........cccceuuneen. 487

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

+22.3 Centering and Entity-Based Coherence . .............. 481
*22.4 Representation learning models for local coherence . . ... ... 485
+22.5 Global Coherence ..........cccceeeeune 487

22 Discourse Coherence 472

+22.1 Coherence Relations.............cccceuee. 474

+22.2 Discourse Structure Parsing..................... 477

+22.3 Centering and Entity-Based Coherence . .............. 481
*22.4 Representation learning models for local coherence . . ... ... 485
+22.5 Global Coherence .........ccccceueuenee 487

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

+23.3 Entity Linking.......cccccevviiinnnnns 507

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

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

*23.6 Classic QA Models .........c.cceuveunee. 515

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

*24 Chatbots & Dialogue Systems 521

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

*24.2 Chatbots ........ccceeveveriiiennnne 525

28-Nov
30-Nov|



Natural Language Grammar

* POS tag to grammar rule:
- tag(tag(word)) —— [word].

* Phrasal tag to grammar rule (n-ary branching):
- tag(tag(Subphrase;,..,Subphrase,)) —-—> tag.(Subphrase;), ..,
tag,(Subphrase,).
* note:
* Python: quoted: names; unquoted: variables or keywords
* Prolog doesn't use quoting for names
 use lowercase for tags and words
* variables begin with an uppercase letter (unless quoted)



Natural Language Grammar

* g26.prolog:

1dt(dt(a)) --> [a].

2dt(dt(the)) --> [the].

ivbd(vbd(see+ed)) --> [saw].

ann(nn(Noun)) =-> [Noun] ,{member(Noun,[man,boy,telescope])}.
S5in(in(with)) --> [with].

enp(np(DT,NN)) =-> dt(DT), nn(NN).

7pp(pp(IN,NP)) -=> in(IN), np(NP).

8vp(vp(VBD,NP,PP)) =-=> vbd(VBD), np(NP), pp(PP).
9s(s(NP,VP)) --> np(NP), vp(VP).|




Natural Language Grammar
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Homework 14

* Question 1: a boy saw the man with a telescope is structurally
ambiguous. Add a grammar rule so you get the other reading.

* What rule did you add to g26.prolog?
* Demonstrate that your grammar gets the ambiguity when run.
* Show the two parses.



Homework 14

* Question 2:

* Is ChatGPT right about
this?

* Explain.

€ You

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

ChatGPT

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




Homework 14

* Question 3: a boy saw the man with a gun.
* What does http://stanza.run give as the parse?
* Is it correct? Explain.

* Question 4: let's experiment with http://stanza.run.

 Explore if Stanza always attaches high (to the VP) and not to the
object NP (attach low) for a sentence ending PP-with?

* Find a sentence such that Stanza produces the pattern:
e Subject Verb Object [p [y With] NP]]
* for which low attachment for PP-with is true?



http://stanza.run/
http://stanza.run/

Homework 14

e Usual rules
* 438/538 Homework 14 YOUR NAME

* One PDF file please



