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CONCEPT ACQUISITION

» Models for the acquisition of
conceptual knewledge firem data

¢ These models tend to be extremely
simple, but behave well at certain
tasks



THE VECTOR SPACE VIEW OF
CONCEPTUAL KNOWLEDGE
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STRENGHTS OF THIS
APPROACH: CATEGORIZATION
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CONCEPT ACQUISITION

& Models for the acquisition of conceptual
kKnowledge firom data

& These models tend te be extremely
simple, but hehave welllat certain tasks
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TWO VIEWS OF VECTORS

WORDS ATTRIBUTES
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CONCEPT ACQUISITION

¢ Models for the acquisition of conceptual
kKnowledge firom data

¢ These models tend to be extremely simple, but
pehave well at: certain tasks

» \We (me, Baroni, Lencl) and others (e.g. Cimiano,
Schulert) attempt: te bulld moere complex models
InspIred: By Ideas firems lexical and entelegical
researech (Guarine, Vieu, PUstejeVvsky, etc)

o riclicaitions triett triese rrioclals geriave getiser ai
cartaln tasks (Poesio & Alrrunziren 2005, Baror).
Barol Murony & Poesio to siogaslr)



CLUSTERING WITH QUALIA-INSPIRED
CONCEPT DESCRIPTIONS

s Filtering b
Candidate Heuristic filtering 9 by
: classification
Attributes

Purity 0.657 0,672 0.693
Entropy 0.335 0,519 0.302

Vector size 245078 47296 3,824

Clustered

210)7 210)7 401
Concepts



CONCEPT ACQUISITION

¢ Models for the acquisition of conceptual
kKnowledge firom data

¢ These models tend to be extremely
simple, but behave well at certain; tasks

o Attempt te bulldimore complex models
InspIred by Ideas fireml lexical and
enRielegical researeh

L/



EVALUATION: PROBLEMS

¢ Attribute extraction

—\WordNet only contains ISA and PART
attributes (imore in glesses, see Barbu &
Poeesio 2008)

— SIMPLE could e part off the selution

¢ Categorical distinchiens

— e WoerdNet categeny, structure s
WIghly sulsjective



CLUSTERING: ERROR ANALYSIS

ANIMAL |bear, bull, camel, cat, cow, deer,
dog, elephant, horse, Kitten, lion,

monkey, puppy, rat, sheep, tiger,
turtle




CLUSTERING: ERROR ANALYSIS

ANIMAL bear, bull, camel, cat, cow, deer, dog,
elephant, horse, kitten, lion, monkey,
puppy, rat, sheep, tiger, turtle

EDIBLE apple, banana, berry, cherry, fig,
FRUIT grape, kiwi, lemon, lime, mango,
melon, olive, orange, peach, pear,
pineapple, strawberry, watermelon,




CLUSTERING: ERROR ANALYSIS

ANIMAL bear, bull, camel, cat, cow, deer, dog,
elephant, horse, kitten, lion, monkey, puppy,
rat, sheep, tiger, turtle

EDIBLE apple, banana, berry, cherry, fig, grape, Kiwi,

FRUIT lemon, lime, mango, melon, olive, orange,
peach, pear, pineapple, strawberry,
watermelon,

ILLNESS acne, anthrax, arthritis, asthma,

cancer, cholera, cirrhosis, diabetes,
eczema, flu, glaucoma, hepatitis,
leukemia, malnutrition, meningitis,
plague, rheumatism, smallpox,




IN

CLUSTERING: ERROR ANALYSIS

ANIMAL bear, bull, camel, cat, cow, deer, dog,
elephant, horse, kitten, lion, monkey, puppy,
rat, sheep, tiger, turtle

EDIBLE apple, banana, berry, cherry, fig, grape, Kiwi,

FRUIT lemon, lime, mango, melon, olive, orange,
peach, pear, pineapple, strawberry,
watermelon,

ILLNESS acne, anthrax, arthritis, asthma,

WORDNET: PA

IN pcer, cholera, cirrhosis, diabetes,
eczewnqa, flu, glaucoma, hepatitis,
leukemty, malnutrition, meningitis,
plague, rhdymatism, smallpox,




USE EMPIRICAL DATA FROM
ELSEWHERE

¢ Research on conceptual knewledge is
carried out In Neural Science and
Psycholegy as well

¢ The number of people woerking on
CONCEPLS In these disciplines much greater
— 12407 1:10072

¢ But: there 1si limited interchange: hetween
ClL and the ether disciplines studying
CONCEPLS
— EXcepts indirectly/ threugih the use e WoerdNet



EVIDENCE FROM OTHER AREAS
OF COGNITIVE SCIENCE

& Attributes: evidence from psychology.

— Association lists (priming)

& E.g., use results off association tests to evaluate
proximity, (Cund et al, 1995; Padoe and Lapata, 2008)

& Comparisen against feature nerms: Schulte 1m
Walde, 2008)

— Feature norms

¢ Calegory distinciens: eEVideRCe! iirem
neviaIfSCIEnce



SPEAKER-GENERATED FEATURES
(VINSON AND VIGLIOCCO)

the strawberry
red (20)
fruit (18)
sweet (13)
has seeds (12)
grows (10)
small (6)
taste (6)
food (5)

from garden (5)

— Juice (5)
— dessert (3)
— eat(3)...




CATEGORY DISTINCTIONS IN
THE BRAIN




PROBLEMS:

¢ Feature norms:

— Great differences between the existing
datalases

¢ Brain data:
— Muehl off this Woerk: tested very: simple: /

VEry: dupious; distinctions

o [OOLS S serewdiver / umisrella /" pen /.
nandkerchiet



Problem: differences between
feature norms

Vinson & Vigliecco:

¢ Wheel, moetor, loud, vehicle, wheel, fast, handie, ride,
transport, bike, human, danger, neise, seat, brake, drive,
fun, gas, machine, oebject, open, small, travel, wind

Garrard et al:

« vehicle, wheel, fast, handlebar, light, seat, make: a neise,
tank; metal, unstable, tyre, coloured, sidecar, Indicator,
pannier, pedal;, SpeedemeELer, maneeuviakle; race; birakes,
Step, MeVve, enging, pPetrol; econemical, gears

VicRae' et al:

& Wheels, 2 wheels, dangereus;, engine, fast, helmets;
Hardey Davidsen; Ieud; 15 e 2l peeple; Venicle; Ieather;
transportatien); 25 peeple; it HellssiAngels; gaseline

Vitibb2al correlaten oif ranks rangest irem 04 16, 0. 7



THE HOPE

& These studies won't be directly helpful to
us, but we could adoept and improeve the
methoedolegy.

— see e.g., Murphy: et al for categerical
distinctions, Baroni & Kremer 2008 for feature
NOrmMSs

& A science off empircal lexical studies:

(Empincallenteleagy2) iRt wWhRlchr empiical

data fremrneural ScIience / psycholeey. /.

Corpora ieed inte iexicaliconstirlicion (ana

VICEVEersa)
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