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animals 

dogs 

cats 

dogs 

isA isA 

… animals other than cats such as dogs … 



household pets animals 

reptiles 

isA isA 

… household pets other than animals such  

as reptiles, aquarium fish …  

reptiles 



Capture 

concepts 

in human 

mind 

Represent 

them in a 

computable 

form 

Transform 

them to 

machines 

Machines 

have better 

understanding 

of human 

world 

     More than 2.7 million concepts automatically  

harnessed from 1.68 billion documents 

    Computation/Reasoning 

enabled by scoring: 
 

Consensus:   

e.g., is there a company called Apple? 

 

         Typicality: 

           e.g. how likely you think of Apple 

           when you think about companies? 

 

         Ambiguity: 

     e.g., does the word Apple, sans any 

context, represent Apple the company? 

 

Similarity: 

e.g., how likely is an actor also a celebrity? 

 

Freshness: 

e.g., Pluto as a dwarf planet is a claim 

more fresh than Pluto as a planet. 

… 

     Give machines a new CPU  

(Commonsense Processing Unit)  

powered by a distributed graph engine called Trinity. 

     A little knowledge  

goes a long way after  

machines  

acquire a 

human  

touch 
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Probase Internals 

artist 

painter 
Picasso 

Movement Born Died … 

Cubism 1881 1973 … 

art 

painting 

Guernica 
… Year Type 

… 1937 Oil on Canvas 



2.7 million concepts 

 

countries 

Basic watercolor techniques 

Celebrity wedding dress designers 



NP such as {NP, NP, ..., (and|or)} NP  

such NP as {NP,}* {(or|and)} NP  

NP {, NP}* {,} or other NP  

NP {, NP}* {,} and other NP  

NP {,} including {NP ,}* {or | and} NP  

NP {,} especially {NP,}* {or|and} NP  

cats dogs

cats  Jeff Berlin
Mike Stern Bill Frisell Neil Stubenhaus



class

What property instance ?

Where When Who







concept

concept

concept

concept

the foundation of  

text understanding 

and reasoning 





Five of us bought 5 Kinects and 

posed in front of an Apple store. 

Apple store that sells fruits or 

apple store that sells iPads? 



Entity 

abstraction  

Attribute 

abstraction 

Short text/query 

(1-5 words) 

understanding 

Text 

block/document 

understanding 





  WordNet Wikipedia Freebase Probase 

Cat 

Feline; Felid; Adult male;  

Man; Gossip; Gossiper; 

Gossipmonger; 

Rumormonger; 

Rumourmonger; 

Newsmonger; Woman; Adult 

female; Stimulant; Stimulant 

drug; Excitant; Tracked 

vehicle; ... 

Domesticated animals; Cats; 

Felines; Invasive animal species; 

Cosmopolitan species; 

Sequenced genomes; Animals 

described in 1758; 

TV episode; Creative work; Musical 

recording; Organism classification; 

Dated location; Musical release; Book; 

Musical album; Film character; 

Publication; Character species; Top 

level domain; Animal; Domesticated 

animal; ... 

Animal; Pet; Species; Mammal; 

Small animal; Thing; 

Mammalian species; Small pet; 

Animal species; Carnivore; 

Domesticated animal; 

Companion animal; Exotic pet; 

Vertebrate; ... 

IBM N/A 

Companies listed on the New 

York Stock Exchange; IBM; 

Cloud computing providers; 

Companies based in 

Westchester County, New York; 

Multinational companies; 

Software companies of the 

United States; Top 100 US 

Federal Contractors; ... 

Business operation; Issuer; Literature 

subject; Venture investor; Competitor; 

Software developer; Architectural 

structure owner; Website owner; 

Programming language designer; 

Computer manufacturer/brand; 

Customer; Operating system 

developer; Processor manufacturer; ... 

Company; Vendor; Client; 

Corporation; Organization; 

Manufacturer; Industry leader; 

Firm; Brand; Partner; Large 

company; Fortune 500 

company; Technology 

company; Supplier; Software 

vendor; Global company; 

Technology company; ... 

Language 

Communication; Auditory 

communication; Word; 

Higher cognitive process; 

Faculty; Mental faculty; 

Module; Text; Textual 

matter; 

Languages; Linguistics; Human 

communication; Human skills; 

Wikipedia articles with ASCII art 

Employer; Written work; Musical 

recording; Musical artist;  Musical 

album; Literature subject; Query; 

Periodical; Type profile; Journal; 

Quotation subject; Type/domain 

equivalent topic; Broadcast genre; 

Periodical subject; Video game 

content descriptor; ... 

Instance of: Cognitive function; 

Knowledge; Cultural factor; 

Cultural barrier; Cognitive 

process; Cognitive ability; 

Cultural difference; Ability; 

Characteristic;         Attribute of: 

Film; Area; Book; Publication; 

Magazine; Country; Work; 

Program; Media; City; ... 
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(university, florida state university,  

75) 

(university, harvard university, 388) 

(university, university of california, 

142) 

(country, china, 97346) 

(country, the united states , 91083) 

(country, india , 80351) 

(country, canada , 74481) 

(florida state university, website,  

34) 

(harvard university, website, 38)  

(university of california, city, 12) 

(china, capital,  43) 

(the united states , capital, 32) 

(india , population, 35) 

(canada , population, 21) 

(university, website,  

4568) 

(university, city, 2343) 

(country, capital,  4345) 

(country, population, 

3234) 

…… 



Generative model 

Discriminative model 
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Concept Entity Co-occurrence 
Concept 

Number 
Entity 

Number P(e|c) P(c|e) 

country india 80905 2262485 197915 0.03576 0.40879 

country china 98517 2262485 269127 0.04354 0.36606 

emerging market china 6556 29298 269127 0.22377 0.02436 

emerging market india 5702 29298 197915 0.19462 0.02881 

area china 2231 2525020 269127 0.00088 0.00829 

area india 1797 2525020 197915 0.00071 0.00908 

Concept Attribute P(c, a) P(c) P(a) P(a|c) P(c|a) 

country population 4.08183 173.44931 41736.78060 0.02353 0.00010 

country language 1.48795 173.44931 58584.50905 0.00858 0.00003 

emerging market language 4.52949 402.13772 58584.50905 0.01126 0.00008 

emerging market population 16.54701 402.13772 41736.78060 0.04115 0.00040 

• Concepts related to entities - “china” and “india” 

 

 

 

 

 

 

• Concepts related to attributes – “language” and 

“population” 



Concept Entity Co-occurrence 
Concept 

Number 
Entity 

Number P(e|c) P(c|e) 

country india 80905 2262485 197915 0.03576 0.40879 

country china 98517 2262485 269127 0.04354 0.36606 

emerging market china 6556 29298 269127 0.22377 0.02436 

emerging market india 5702 29298 197915 0.19462 0.02881 

area china 2231 2525020 269127 0.00088 0.00829 

area india 1797 2525020 197915 0.00071 0.00908 

Concept Attribute P(c, a) P(c) P(a) P(a|c) P(c|a) 
factor population 75.74704 71073.46656 41736.78060 0.00107 0.00181 

factor language 113.32628 71073.46656 58584.50905 0.00159 0.00193 

countries population 4.08183 173.44931 41736.78060 0.02353 0.00010 

countries language 1.48795 173.44931 58584.50905 0.00858 0.00003 

emerging market language 4.52949 402.13772 58584.50905 0.01126 0.00008 

emerging market population 16.54701 402.13772 41736.78060 0.04115 0.00040 






