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¢ A Theory of Syntactic Recognition for Natural Language, Mitchell Marcus (1978), MIT PhD Thesis



Op
o L
Z
1

=
Z

ot
>t

T
.
|
I

40

>

1z
o
ﬁ
Mo

[0
rEl

40

P

—_—

_|OF

.
o

s
M
r\l

MO

\d
]

El
=S

HO ro
2 |
rm

|O

3 H o

A
to

—_—
—_—

or

0Z

El

—_—

b Bl px flo N % r JE
0=

Mo > oy 12 &£ o>~ Mo

_|_>J_L|

oo
DN

Uiy ok

A Theory of Syntactic Recognition for Natural Language

by
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Roger Schank
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Implementation * Logic programming, Prolog

Too| * Edinburgh University,
rALer®| =& & 1}=F, C-Prolog
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Determinism
Hypothesis
must be
supported
by the
Structure of
the parser

Except “Garden-path sentences”

Backtracking if no

enough
“lookahead”

Hypothesis-driven
vs. Data-driven

e Partially data-driven

Hypothesis-driven
= top-down



E.g.,

“The horse raced past
the barn fell”.
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Garden path
sentence




Some examples which

motivate the structure of
the parser

* The parser must

» Reflect expectations:
1. |called John to make Sue feel better.
2. | wanted John to make Sue feel better.
3. lcalled [ NP John] [_S to make Sue feel better].
4. | wanted [_S John to make Sue feel better].

* Have some sort of Look-ahead:
* rf. Look-ahead parser in program language

* Be partially data driven



* Syntactic parser
* “Atheory of syntactic recognition of natural

CO Nntext- language.” (1978) - Mitchell Marcus.
* “Towards Minimal Data structures for
free Determinisitc Parsing”, I/CAI (1979) - D.
Shipman, M. Marcus,
g ramimar Vvs. * “Learning structural descriptions of grammar
r rules from Examples”, Linguistics, IJCAI (1979),
Efficient R. Berwick

* “Context-freeness of the language accepted
by Marcus’ parser”, ACL (1987) - R. Nozohoor-

Farshi,

* "Parsing Efficiency, computational complexity
and the evaluation of grammatical theories”,
Linguistic inquiry (2008) - Berwick and
Weinberg,

Parsabilty
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= Logico-Linguistic Society of Japan
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|

)

e International Colleague BI= A, (&= 017)
O|= Literary and Linguistic Computing
S

e C-Prolog M A} (DHD Warren) - SRI & &
e UC Berkeley, Lofti Zadeh (Fuzzy Theory), Robert
Wilensky (Al Plan) S & &
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Sl 0 Key-word in
Context (KWIC) 7H &

 Concordance
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e TKE (Terminology and
Knowledge Engineering),
(1990), “KOCP: An
Extended OCP for
Korean and English”

 Oxford Concordance
Package

Concordance Concerdance Plot File View

Concordance Hits 345

Clusters/N-Grams Collocates Word List

Hit KWIC

33 2 esia Com.==0e. LOom voce nao wem eno. Lom CE Nao 0a. £Sie Urapamno me mata.

34 ssim. Corrt ssim. Ndo coma desse jeito. Coma . Nao segure o filhote desse jeit

35 jito comos'_ s pais! N3o fale desse jeito comigo! ! me magoe deste jeito. E preciso
36 5e? Por que vocé estd falando desse  jeito comigo? Vocé parece estar um pouco exaltado.
37 ava convencido. Tom ndo gostou do jeito como | 3 cozinhou. Eu tenho medo dos polic
38 aria de te ouvir cantar. Fascina-me o jeito como canta. A populagdo anda mais anten
39 jram para acompanha-los. Euamo o jeito como & me surpreende. E vocé chama isso
40 m senso ndo falaria comigo daquele jeito. Cristianismo e islamismo sdo duas religides

41 ar o jeito disso. Tom estd pegando 0 jeito da . Ela estd tremendo de frio. Ela

42 cozinhar carne? Para qué? N3o tem esta porta. O idoso morreu de

43 b encontra aqui! Estdo buscando um acelerar o rendimento da méaquina sem alte
44 ambicioso. Eu o reconheci pelo seu . A amabilidade ndo é seu forte.

45 pnsigo, mais quero. Eu gosto do seu  jeito de . Quer beber? Escove os dentes antes
46 onteceu. O Tom encontrou um novo  jeito de anunciar as noticias. Em altas altitudes

47 rrava. Brincar é sem dlvida o melhor  jeito de apre Encontrei um jeito de mudar o

48 ¢80 de teclas. Vocé conhece algum  jeito de videos do YouTube? Eu tento, mas

49 novo. O quetenho denovo éo jeito dec Amanha nos encontraremos no res
50 Eu gosto do seu jeito de cantar. Seu  jeito de cantar me agrada. Eu sei que vocé

51 nteligente e atraente. Eu adoro oteu jeito de Na manha seguinte, o boneco de

52 seu jeito de falar. Eu gosto do seu jeito de Seu jeito de cantar me agrada.

53 a vocés. Acho que Tom odeia 0 meu jeito de canta ; j& sabiam disso? Tu j&

54 de dizer "eu teamo". Eladeu um jeito de c« a situag@o embaragosa em que se
55 ) forma de fazer isso. Deve haver um jeito de o Tom a trabalhar com a

56 ke falar com garotas? Euadoro o seu je u de mim. Eu adoro seu jeito

57 jeito de cuidar de mim. Eu adoroseu  jeito de cuidar de mim. Vocé estd preparado para
Search Term |4 Words Case Regex Search Window Size
jeito Advanced 50 °
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International

Recognition Procedure




My History
of
nternational
Recognition
nrocedure
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o = X|| & top-class invited speaker (3&)
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e Asia Federation of NLP
(2005-),

http://www.afnlp.or

e Regional
Representative, Board

members (S 2 2])

e Not just advanced NLP

e but support on the
weak NLP area in Asia

24


http://www.afnlp.org/

» 1998, Korterm & &
(Korea termlnology
research center for

\V/= ry very language engineering)
- * ISO/TC37 Terminology
private SR ETN
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* Terminology resources and computation

workshop 7HZ| 2

gy workshop= LREC
Aot AW L0 M 2=

e Leadership, Christian Galinski
(chair), Z| 7|4 (associate chair)

 All traditional leaders all together

* They would like to know about
the organizers.

26


http://lrec-conf.org/lrec2000/korterm.kaist.ac.kr/lrec2000/index.html
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Language Resource Management
Standard Committee & El
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¢ Annotation Standard

N

e Committee manager, &+l &l

—cl)—:l XH 77|_x‘ o : .iSO. committee/297592.html
- e = X communityOi| A 2| leadership

« THEZE UAO A B+ 2R (2002'4)
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https://www.iso.org/committee/297592.html
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Language resource management

ABOUT

SECRETARIAT: KATS
Committee Manager: Prof Key-Sun Choi

Chairperson (until end 2023): Ms Nicoletta Calzolari Zamorani

ISO Technical Programme Manager [TPM]: Mme Mercé Ferrés Hernandez

Creation date: 2001

SCOPE

Standardization of the modelling, specification, design, documentation and encoding of digital language resources to
enable integration, interchange and replicability.
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Why do we need NLP?

John was born in Liverpool, to Julia and Alfred Lennon.

Alfred

Lennon

. birthplace
Liverpool

childOf

37



NLPE =& = =
John was born in Liverpool,
to Julia and Alfred Lennon.

<John Lennon, hasBirthplace,
Liverpool>

<John Lennon, isChildOf, Alfred
Lennon>

<John Lennon, isChildof, Julia
Lennon>

<Alfred Lennon, isSpouseOf,
Juia Lennon>

<Julia Lennon, isSpouseOf,
Alfred Lennon>

birthplace

John Le
nnon

childof

childof

d Lenn

spouse

Julia Le
nnon




Embedding Technigues

* MATRICES, TENSORS, AND NEURAL NETWORKS



Two related tasks

surface pattern relation

relation
, Relation E

/O xtraction :WO
O O

surface pattern

relation relation

relation
relation) Graph

Completion

relation

O




Relation extraction: predicate linking

relation
surface pattern

relation

relation

O

O surface pattern

/mm

NP VB VD [N KNP Jrol i [cc ] NP | e

John was born in Liverpool, to Julia and Alfred Lennon.

Alfred
4 Lennon

Julia L
ennon

birthplace

childof



Graph completion: Entity + relation linking + alpha

relation relation

relation
relation » Graph

Completion &
relatyo O
O relation

e

Alfred
Lennon

birthpl
rhplace John

Lennon
Julia

Lennon

Alfred
Lennon

birthplace 9
John

Lennon
Julia

Lennon




Tensor Formulation
of KG
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Relation Extraction as a Matrix

Entity Pairs

Sanders was born in Brooklyn, to Dorothy and Eli Sanders.

S
1S3 S\\
@)
& AR
. \Q [//Q @ t\ *\
< < 2
< & < @ (2,
Sr S LT 9
oF 9 S
T & S |.EF &
NS o |
v
Bernie Sanders, Brooklyn 1 ?
Bernie Sanders, Dorothy Sanders 1
Bernie Sanders, Eli Sanders 1
Dorothy Sanders, Eli Sanders 1 ?
Barack Obama, Hawaii 1 1
Barack Obama, Michelle Obama 1 1




Relation Embeddings

ris—native-of

rbornln
rwas-born-in

pBarack,USA

rlivedln

pBarack,Michelle

rspouse
pGeorge,Laura
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http://www.okbqa.org/
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kschoi@kaist.ac.kr, kschoi@konyang.ac.kr

= A& S oA

¢ LOD2, EU FP7
e Semantic Linked Open Data
e QAMEL (http://gamel.eu/), EuroStar2
e Question-Answering for Mobile Environment

1SO/TC37/5C4 (PO X} &l 2t2| HEEF & 2))

e Committee manager: Key-Sun Choi (& & X}, S 41 &)

e Eugen Wiister Prize (2014), ¥ 280
e Infoterm, UNESCO Multi-lingual Chair, Vienna Univ.

o KAIST HTCH 4 (1998)

M AR EE (2006-2011)

AFNLP 2|2} (Asia Federation of NLP) (2009-2010), & &

Infoterm 1 Xlj O AF&S
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https://coling2022.org/

