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A Simple Task (Simple enough for Homer Simpson)

Can you provide a good logical definition of a DONUT?

(One that matches all donuts but no non-donuts)



The Linnaean Taxonomy (after Carolus Linnaeus)

Nine-Banded Armadill

Kingdom: Animalia Animalia
Phylum: Chordata Chordata
Class: Mammalia Mammalia
Order: Primata Cingulata
Family: Hominidae Dasypodidae
Genus: Homo Dasypus
Species: Homo sapiens Dasypus novemecinctus

The Linnaean Taxonomy organizes all life into a series of Taxa (sing. Taxon)

From the highest (broadest) Taxon Kingdom to the lowest (most specific) Species

Above is a comparison of the Linnaean classifications of Humans and Armadillos




Vertical / Convergent Reasoning: WordNet
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Words are grouped into Synsets (sets of synonyms) that uniquely denote senses

Synsets (denoting senses) are then structured via IS-A, Part-Whole relations




Mathem aticalOrC cen putational Thing

g =] Thing T o
Patiallyintangible [~

/f‘

/

Upper Ontologies The CYC Upper-Model

A Indivadual
.//-/— ~
s gl ~.
- . ) Faiallyintangiblelndvidual Intangble
TemporalThing SpatialThing J ~ /
o .'. ‘-“\
N / ~ I IMathem atcalThing J
/N / _~"| Intangblelndwdual 74 T~
4 o ~ 3 "’ /_/ <3 \ . > e
\\\\\ ‘,: » -~ ¢ 4 ’ '." b ¥ ) y I = ol
~_/1 . > \ = SetOsrCollection
\T\ Timel nterval l i l Situston ] \ l Mathem aticalObject I - —~
'.’ 3 7 l. : Ve Wy
- - / . AttributeV alue =
Som ethungExisting v / : ' S et Mathematical Collect:on
Q = = / / Sstuaton Temporal l
SpatialThung-Localized { G .
. p Relation L
_~\ # _." o Event StaticSitust: on o
o N = ———
-~ - ™ / .. T —
PartiallyT angtie |\ D \. e P
< - f
) % 4 TruthFuncton | FunctionalRelstion l ScopingRelation
j N g | \\ /
- s 1 / N\ / | : Function-Denotational /
TangbleThing j ; : . /
o - . T FuedArtyRelation |I /
Configuration . . | /
: { /
. S = = e BinaryRelation Predicate l\ f
IrtangbleE xistingThing composie Tt le ican /
Andlrtarg 31eCh ject o
"*{ BinaryPredicate ObjectPreckcate O Quantifier
/ ;
i Role / LogicalConnec trve
/
\ f(
. y )
’ - B Predic
From Cycorp Inc.’s CYC, a massive endeavor BinaryRolePredicate




E. Rosch, G. Lakoff ]

v
> @

[ “Radial” Categories













creativity

subjective:skill, . . . .
personal:skill, personal:attribute,
essential:skll, goft:skill, mental:ability, spiritual:attribute,
entrepreneurial:skill, subjective:thing, important:attribute, key:skill,
psychological:attribute, individual:skill, personal:motive, cognitive:skill, nonverbal:skill,
important:skill, social:attribute, desirable:attribute, entrepreneurial:attribute,

intellectual:ability, social:skKill,

noble:attribute,

wonderful:thing, individual:motivation, mental:atiribute, positive:attribute,

rofessional:skill, positive:attitude, spiritual:power, " .
P P P cognitive:ability,

mental:skill,



Acquiring Stereotypical Ideas: Harvest Simile patterns from Web

Espresso black
fox
shark
concentrated
espresso rich
intense Strong
eagle  gtatu
robot butcher surgeon
i snowflake
. brick
tiger ro Ck
sponge SO04p opera

Use Web query pattern [ “as*alanas*” ]to harvest 10,000s of similes




a devastating zombie
a shambling zombie
f;om Google 3-grams ... rouing zombie
) ravaged zombie
a brainwashed zombie
a drooling |  2omhie | —
a freaking brainwashed like zombie
an attacking (451 Google Web hits)
a crazed zombie
an obsessed zombie
an infected zombie
decaying like a zombie marauding e
(70 Google Web hits) disturbed zombie
reanimated zombie
a flying zombie
a flaming zombie
a decaying zombie
an unexpected zombie




Baby (163 properties)

{delicate, squalling, weeping, baptized, adopted, startled, attentive, blessed, teeny,
rocked, adorable, whining, bundled, toothless, placid, expected, rescued, treasured,
new, sleepy, indulged, slumbering, weaned, supple, helpless, small, sleeping, mute,
animated, vulnerable, wailing, cradled, kicking, soft, rested, bellowing, blameless,
grinning, screaming, tiny, cherished, reliant, thriving, loveable, guileless, harmless,
inexperienced, dribbling, unthreatening, nursed, angelic, bawling, beaming, naked,
spoiled, scared, weak, squirming, blubbering, contented, smiling, wiggling, mewling,
blubbing, sniffling, overtired, dimpled, loving, dear, tired, powerless, bewildered,
peaceful, distressed, naive, wee, soiled, sucking, fussy, gurgling, vaccinated, pure,
heartwarming, pouting, constipated, drooling, quiet, wiggly, lovable, bare, weaning,
suckling, cute, bald, whimpering, tender, pampered, incontinent, fleshy, charming,
dependent, artless, fussing, flabby, babbling, warm, giddy, crawling, snoozing,
hairless, cuddled, sweet, sobbing, squealing, wrapped, cooing, swaddled, laughing,
toddling, fragile, innocent, moaning, gentle, terrified, precious, cranky, giggling,
confused, cuddly, fat, ignorant, snoring, young, howling, screeching, shrieking,
trusting, shivering, napping, resting, frightened, fresh, loved, demanding, chubby,
adored, appealing, happy, tame, relaxed, wriggly, rocking, wriggling, conceived,
clean, content, smooth, crying, submissive, bumbling, pink, sniveling, orphaned}

Overall: 9479 Stereotypes, 7898 properties, 75,000 mappings




A Taxonomy as A Pool of Triples: How to obtain the largest Pool?

o S

e <India, hot, country>
<cola, carbonated, drink> <espresso, black, coffee>
&
: <espresso, strong, coffee>
<coffee, hot, drink> I
<whiskey, strong, drink> <worm, malicious, program>
. <Trojan, malicious, program> &
<rugby, violent, sport> Ll » PTOS
<virus, malicious, program>
<tofu, boring, food>
<vampire, evil, demon> <




Collecting Diverse Fine-Grained Perspectives via Lateral Thinking

Acquiring informative fine-grained categorizations such as:
cola is a carbonated drink or  tofu is a boring food

Anchor R :
\ ‘ i ‘ *
1 ady [[ Yo [[ suen || as [ xe0 [iond v

J E.g., “expensive foods such as salmon [and champagne]’

y
|

Anchors aetaasaine :'
N A "

Adj |

E.g., “fizzy treats such as Cola [and Lemonade]”

Bootstrapping on web is a controlled form of Divergent / Lateral Thinking



Lateral Thinking on the Web: Divergent Growth of Knowledge

Starting from a
trusted solid foundation
of detailed viewpoints,

use bootstrapping over
web-content to acquire
more and more ..




Seed #1 (of 3) : WordNet Glosses

Shallow parse the textual glosses associated with individual WordNet senses




Seed # 2 (of 3) : ConceptNet Propositions (IS-A)

Filter ConceptNet IS-A propositions to obtain only the most plausible ones

 (IsA "bagdad" "capital") (IsA "bald eagle" '"national bird")

- (IsA "bagel" "bread") (IsA "bald eagle" "national symbol")
(IsA "bagel" "breakfast food") (IsA "bald eagle" "national emblem")

- (IsA "bagel" "chewy kind") (IsA "bald eagle" "rare bird")
- (IsA "bagel" "doughnut") (IsA "ballpoint pen" "english channel")

- (IsA "bagel" "food") (IsA "bambi" "cute character') |
~ (IsA "bagel" "good food") (IsA "bambi" "ditzy name")

- (IsA "bagel" "pastry") (IsA "bambi" "pejorative name")

- (IsA "bagel" "roll") (IsA "balloon" "rubber sack")

~ (IsA "bagel" "round bread") (IsA "balloon" "expensive sport")

~ (IsA "bagel" "torus") (IsA "banana" "yellow fruit")

~ (IsA "bagpipes'" "musical instrument') (IsA "banjo" "stringed 1nstrument")
~ (IsA "bagpipes" "scottish instrument') (IsA "baseball bat" "long round")

~ (IsA "bagpipes" "traditional irish") (IsA "barn" "large structure'')

~ (IsA "bahrain" "island") (IsA "baseball" "american tradition")

Find triples with Adj-Noun genus where Wordnet agrees with Noun part




Seed #3 (of 3) : Simile-derived Associations

Use the stereotypical features derived from the “as X as a Y” frame earlier:

< <espresso, black, ?>

<whiskey, strong, ?> L9<politician, corrupt, ?>

> <coffee, hot, 2> <snake, dangerous, ?>

Note:

<wolf, cruel, 2> <mummy, dry, ?> These triples are
incomplete — they
<virus, infectious, 7> |[PERS N PYS TN parent
<silk, soft, 7> field, filled during
the first cycle of
o bootstrapping

<rock, dense, 2>




Removing Noise between Bootstrapping Cycles: use WordNet

Filtered Bootstrap:
Remove incongruous A 'py}’.*‘-ﬁ,\ <
. ' Y.'( X0 4
triples after each cycle. ,},;,

. !

Coarse WordNet Filter
Remove <X, Y, Z> if X is

not a descendant of Z,
or a descendant of a
direct parent of Z




Comparing our Three Seeds: Size and Coverage

: WordNet . . ConceptNet

# triples: 51,314 # triples: 1,808 # triples: 16,688
# terms: 12,227 # terms: 1,133 # terms: 6,512
# features: 2,305 # features: 550 # features: 1,172




Bootstrapping Results: Growth of Structure over S Cycles
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Bootstrapping Results: Change in Precision over 5 Cycles

¥ WordNet
“®- Simile
©.50 V' ConceptNet
= Poesio & Alm.
0.40
1 2 3 4 5

Bootstrapping Cycle



cola Search!

Welcome to Thesaurus Hex!

Go Back See XML =>See Disambiguation Page



Top-Ranked Fine-Grained Categories of cola: =>see poetic categories

soft:drink, acidic:beverage, dark:beverage,

coldsoda aeidic:drink, dark:liquid, dark:drink,

stimulating:drink,

wereeet sugary:food, carbonated:drink, Simple:mixer, fizzy:drink,

sugary:item, sugary:drink, cleardrink, geidic:liquid,
carbonated:beverage,
colored:soda, coloured:drink, nonalcoholic:beverage, common:liquid,

colored:substance, carbonated:soda, dark:soda,

acidic:material, swest:drink, salty:fluid, stimulating:beverage,

refreshing:beverage, colored:liquid, dark:mixer, Mxed:arink,
acidic:food,



Shared Category for coffee and juice

acidic_beverage, “““""* acidic_food, aidic-level

acidic_substance,
alcoholic_beverage, american_food, basic_foodstuff,

basic_item, basic_provisions, clear_fluid, cold_beverage,

cold_item, colored_beverage, °°°"*°-"*'¢: commercial_beverage, common_food,
common_item, complimentary_beverage,
consumable_beverage,

convenient_item, cool_food, delicate_food, desirable_food,
dried_food,

sssential_provisions, gveryday_beverage, everyday_item, favorite_beverage,
favourite_beverage, ﬂUId fOOd free beverage hazardous_food,

healthy_beverage, healthy_food, hot_beverage, "ot-tem. inexpensive_tem,

key_food,
light_food, liquid_food, liquid_form, liquid_system,

natural_beverage, necessary_item, new_beverage, non-alcoholic_beverage,

nonalcoholic_beverage,



Shared Category for coffee and tobacco

- L icultural_item,
acidic_food, addictive_substance, 29U Bl pant, american. tem.

commercial_plant, common_su bstance, complex_mixture, Consurhable_item,

dark Substance dietary_substance, dry_item, dry_material, economic_plant,
- 3
ial i : everyday_substance,
essential_item, everyday_rtem, ry y_ n
exotic_food, exotic_item,

exotic_plant, external_agent, external_substance, familiar_substance

Y foreign_material,

CEE SRR harmful_substance, llegal_substance,

important plant ind Ustrial_plant,
intoxicating_substance,

Irritating_substance, ‘legal_intoxicant, |ega| substance legal_thing,
o ’ medicinal_plant,

medicinal_substance, narcotic_substance, natural_material, natural_substance, |
new_substance,

organic_material, organic_matter, particulate_material, perishable_item, personal_item,
pleasurable_substance, poisonous_plant, poisonous_substance,
psychoactive_plant,

psychoactive_substance, raw_material, recreational_substance,



Word Pair Miller & Charles | T-Rex (all cats) | T-Rex (popular cats)
car - automobile 3.92 1 1
gem - jewel 3.84 1 1
journey - voyage 3.84 0.847 0.847
boy - lad 3.76 0.801 0.801
coast - shore 3.7 0.829 0.831
asylum - madhouse 3.61 0.888 0.893
magician - wizard 35 1 1
midday - noon 342 1 1
furnace - stove 3.11 0.660 0.665
food - fruit 3.08 0.590 0.609
bird - cock 3.05 0.728 0.728
bird - crane 2.97 0.626 0.626
tool - implement 2.95 0.962 0.963
brother - monk 2.82 0.838 0.841
crane - implement 1.68 0.344 0.344
lad - brother 1.66 0.260 0.260
journey - car 1.16 0014 0014
monk - oracle 1.1 0.176 0.176
food - rooster 0.89 0.046 0.046
coast - hill 0.87 0.596 0.386
forest - graveyard 0.84 0.219 0.229
monk - slave 0.55 0.284 0.284
coast - forest 042 0.521 0.279
lad - wizard 042 0.293 0.293
chord - smile 0.13 0.078 0.078
glass - magician 0.11 0.117 0.117
rooster - voyage 0.08 0.035 0.008
noon - string 0.08 0 0035
Correlation 1 (0.895 ) C0932)

Se— P




Shared Category for divorce and war 0.93 correlation with M&C human ratings

adverse_event, bad_event, had thing, catastrophic event, changing_event,

critical_event,
devastating_event, disruptive_event, distressing_event, domestic_event,

dramatic_event,

economic_event, amotional_event, external_event,

extraordinary_event, financial_event, jdentifiable_event, immoral_act, legal_event

major_event, negative_event, painiul_event, past_event,
rare_event, ecent_event, severe_conflict,

severe_event,

significant_event, social_event, stressful_event,

traumatic event unanticipated_event, ynavoidable_event,

 uncontrollable_event,
unexpected_occurrence,

sudden_event,

unforeseeable event,

unforeseen_event, unfortunate_event,
unpleasant_event,

unpleasant_thing, “"°"*"“-*"*"> unusual_event,

unexpected_event,






