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A Computational Theory of
Contextual Vocabulary Acquisition

Computational cognitive theory of how
NLU system can learn word meanings ...

e ... from context:

=df grammatical info 4+ text
+ background knowledge

e no external sources (human, on-line)

— unavailable, incomplete, or misleading

e domain-independent

e " definition” =
current hypothesis about word’s meaning

- revised each time word is seen



MOTIVATIONS & APPLICATIONS

e part of cog sci projects:
— narrative text understanding

— syntactic semantics (contra Searle’s CRA)

e important for:
— message-processing systems

— intelligent agents

* there can be no complete lexicon

* such systems shouldn’t have to stop to ask
questions

e Oother applications:
— L1 & L2 acquisition research

— computational lexicography

— ** education: teaching reading **




What does ‘brachet’ mean?



(From Malory's Morte D'Arthur [page # in brackets])

1. ... there came a white hart running into
the hall with a white brachet next to him, and
thirty couples of black hounds came running
after them ... [66]
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(From Malory's Morte D'Arthur [page # in brackets])

1. ... there came a white hart running into
the hall with a white brachet next to him, and
thirty couples of black hounds came running
after them ... [66]

2. ... as [the hart] went by the sideboard,
the white brachet bit him .... [66]

3. ... the knight arose, took up the brachet,
. and rode away with the brachet. [66]

4. ... a lady came in ... and cried aloud to
King Arthur, “Sire, ... the brachet is mine ...”
[66]

10. ... there was the white brachet which
bayed at him fast. [72]

18. ... the hart lay dead ...; a brachet was
biting on his throat, and other hounds came
behind. [86]




DEMO:

Backgd info re: harts, animals, KA...;
No info re: brachets
I/P: formal-lang version of simplified Eng.

...there came a white hart running into the hall with a
white brachet next to him, and thirty couples of black
hounds came running after them...

A hart runs into King Arthur’s hall.

e In the story, B17 is a hart.

e In the story, B17 runs into B18.
e In the story, B18 is a hall.

e In the story, B18 is KA’s hall.

A white brachet is next to the hart.

e In the story, B19 is a brachet.

e In the story, B19 has the prop “white’”.
e Brachets C physical obj.

(deduced since only phys objs have color)

—-> (defn_noun ’brachet)

((CLASS INCLUSION (PHYS 0BJ))

structure = nil
function = nil
actions = (nil)
ownership = nil
POSSIBLE PROPERTIES = ((WHITE))
synonyms = nil)



. The brachet bites the hart’'s buttock.

--> (defn_noun ’brachet)

((CLASS INCLUSION
structure
function
ACTIONS =

((POSSIBLE ACTIONS =

ownership

synonyms

(ANIMAL))

= nil
= nil

(BITE)))

= nil
POSSIBLE PROPERTIES =
= nil)

((WHITE))

. The knight picks up the brachet.
. The knight carries the brachet.

--> (defn_noun ’brachet)

((CLASS INCLUSION
structure

function
ACTIONS =

((POSSIBLE ACTIONS =

ownership
POSSIBLE PROPERTIES
synonyms

= (ANIMAL))
= nil
= nil

(BITE)))

= nil

((SMALL WHITE))

= nil)



. T he lady says that she wants the brachet.

--> (defn_noun ’brachet)

((CLASS INCLUSION = (ANIMAL))
structure = nil
function = nil
ACTIONS =
((POSSIBLE ACTIONS = (BITE)))
ownership = nil
POSSIBLE PROPERTIES = ((SMALL VALUABLE WHITE))
synonyms = nil)

. The brachet bays in the direction of Sir Tor.

--> (defn_noun ’brachet)

((A BRACHET IS A KIND OF (D0OG)

ACTIONS =

((POSSIBLE ACTIONS = (BAY BITE)))
FUNCTION = ((HUNT))
structure = nil
ownership = nil
synonyms = nil)

e SYSTEM’'S BEHAVIOR ~ HUMAN PROTOCOLS
e OED:
A brachet is “a kind of hound which hunts by scent”
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A Computational Theory of
VVocabulary Acquisition

e 3 kinds of words:
— unknown, misunderstood, new use

(‘brachet’, ‘smite’, ‘dress’)

e Initial hypothesis

— “Tommy broke a vase.”
* ‘vase’ =g something that Tommy broke;

* ‘'vase’ =4 phys. obj. breakable by human

Revision(s) upon further encounter(s)
Converges to dictionary-like def.
Settles down, but subject to revision

e Implementation:

— SNePS + SNeBR + SNePSwD (+ GATN)



Long-term goal of the SNePS Research Group:

Development of a Computational Cognitive Agent:
“Cassie”

e to understand intelligent cognitive
processes

e by developing & experimenting
with a computational cognitive agent

e Who can use & understand NL

e WhO can reason & solve problems

e who can plan & execute actions,
as well as reason about the plans
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The SNePS Knowledge Representation,
Reasoning, & Acting System

Stuart C. Shapiro & SNeRG

KR:
— Propositional semantic network
(propositions are represented by nodes)
— Fully intensional KR
(.. can handle non-referring terms)

Reasoning:

— node-based reasoning (w/ rules)
— path-based reasoning (inheritance)
— belief revision (relevance logic)

Acting:
— SNePS Rational Engine

Interfaces:

— SNePSUL (Lisp-like)

— SNePSLOG (logic-like)

— Natural language understanding & generation
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istinguish S (multiple-choice test)
from (essay uestion)

(highlights)

oul-Up (script-based)
(causal inferences synonymy)

Self- tending Le icon
— L ac uisition gurative phrases human informant

— ta onomy
— tries to locate new word in ta onomy
— correctly

— model of L ac uisition

- /P utterance visual perception of situation
mental representation of situation
assumption that utterance means rep n

- O/P correct word to meaning maps

— uses semantics to learn synta

(we use synta to learn semantics)
u alo

ore complete list
http //www cse bu alo edu/ rapaport/refs vocab html
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