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Common sense knowledge can be acquired collectively

* Acquiring common sense knowledge manually requires a
considerable effort

* Itis possible to facilitate this task with the participation of
thousands of volunteers

 There are successful experiences to acquire other type of
content with collaborative work (e.g. Wikipedia)

 Three representative cases are presented:
e Openmind project
* Verbosity
 Wikidata



Openmind is a common sense knowledge base
created by thousands of volunteers

* The project started in 1999 and was active until 2013

 The goal of the project was collecting common sense
knowledge from volunteers on the internet

* One of the project founders at the MIT was Push Singh

[Singh, 2002]
[Singh et al., 2002]
[Singh et al., 2004]

Push Singh



Thousands of volunteers collaborated
in the development of Openmind
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Openmind used a web site with
natural language templates

A web site gathered descriptions by allowing
participants to fill in natural language templates:

is for
Your make by
You are likely to find in

* For example:
A guitar is for making music
Your make an apple pie by baking it
You are likely to find spinach in a supermarket




Open Mind Common Sense
Explain your world.

Home

Logged in as mmalina. Sign out
'English (en) v || Set |

Add new knowledge

Highest rated

My contributions

Ad-hoc categories

Search

Similar concepts Places to start

fu N, MUSsIC, plav, entertainment, drinking, making music, plaving music, singing, entertaining someone, food

Current knowledge

— &n activity singers can do is create music

— The effect of playing the violin is to create music
— & wind instrument is used to create music

— a harmonica is for creating music

— a flute is used for creating music

— creating music is for pleasure

— percussion instruments is used for creating music.

— playing a harp is for creating music
Page 1 of 7 | Mext | Last (51 total)

Open Mind wants to know...
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by g chan Score: S

by g sshearer Score: 4
by g butina Score: 3

by g openmind Score: 2
by g ghanney Score: 2
by g dsmith24 Score: 2
by g kwitzel Score: 2

by @ openrind Score: 2

by the Software Agents group at the MIT Media Lab | Blog

Concepts

go to the grocery store, become smarter,
void, seeing friends, boiling water, practice,
eguipment, insulation, opinions, a burden

Yote on these statements...
— a cat can kill birds = .-

— having a conversation is for Communicating e
— Kinds of religions : buddhism - .-
— Some mushrooms are poisonous -

— a blanket can be used for sleeping -

— You are likely to find apples in a house,
— smoking cigarettes is bad for you 4.

— Some religions have ministers

— & boat is a form of fransportation =

— doing work requires energy -

Feedback

| Senditin! |



Add new knowledge

MadeOf
What is it made of?
Isd
What kind of thing is it?
UsedFor
What do you use it for?
CapableOf
What can it do?
PartOf
What is it part of?
Definedas
How do you define it?
CreatedBy
How do you bring it into existence?
HasFirstSubevent
What do you do first to accomplish it?
HasLastSubevent
What do you do last to accomplish it?

HasPrereguisite

YWhat do you need to do first?
aflocation

Where would you find it?
MotivatedByGoal

Why would you do it?
Desires

What does it want?
CausesDesire

What does it make you want to do?
Causes

What does it make happen?
HasSubevent

What do you do to accomplish it?
HasProperty

What properties does it have?
Receivesaction

What can you do to it?




Add new knowledge

Example statements

— bottles are often made of plastic =
— a book can be made of paper “Jw

— Bottles are usually made of glass =3
— Windows are usually made of glass 3w
— cheese is made from milk =3

Teach OpenMind another statement of this type.

MadeOf: What is it made of?

can be made of Teach Openkind
may be made of Teach Opentind
are made of Teach Opentind

is made of Teach Opentind

can be made from Teach Openkind




Ad-hoc categories

Enter a few words in the box below, separated by commas.

man

Submit

Here are concepts and features that are similar to this category:

Similar concepts

Similar features

a person

a man

a human
something
a dog
children
acat

A woman
a computer

animals

53031095.33

74288801.52
4511502.63
4009097.76
1445020.30
1230971.13
726000.3
614467.42
611903.60
479345.15

__is similar to person.

& person is similar to __.

You are likely to find __ in a hospital.
__can love

__can walk the dog

You are likely to find __ in a shop.
__can water plants

You are likely to find __ in a zoo.
You are likely to find __ in your desk.

You are likely to find __ in a museum.

3145735.43

3077392.87

SUZ0O0JJ. U



What are the strengths and the
weaknesses of Openmind?

e Strenghts

— Contains over a million sentences corresponding to universals and
implicit common sense knowledge

— A manual evaluation showed an acceptable average quality of 4.12
(from 1 to 5)

— 84% of the statements are items that most people know

* Weakenesses
— Limited expressivity of the representation (based on NL templates)
— Facts that have the same meaning are represented in a different way

— The knowledge base is incomplete and heterogeneous



Computer games may be used to acquire from
volunteers common sense knowledge

 Examples of computer games for knowledge
acquisition:
— Verbosity
— Gecka



Verbosity is a game of Games with a Purpose (gwap.com)
designed to collect common sense knowledge

ESPGame | TagaTune | Verbosity ui Matchin | i PopVideo

| -“ erbosuty |

it's common sense.

7

How to Play

1 You and a partner
alternate between being
Describer and Guesser.

2 As Describer, you must help

your partner guess the

secret word by giving clues.

3 As Guesser you must type
the secret word that
your partner is describing.
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One player gives clues about a word

and the other player has to guess the word

clues

itis

itis atype of

ithas

it looks like

about the same size as

itis related to
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The clues written by players are
learned as common sense statements

* Acceptance of statements:
— Accept statements that are asserted more than once
— Accept statements that appear first in the clue order
— Exception: relation “it has” (frequently misused)

* Filters are applied:

— Remove sound-alike clues (“passion looks like fashion”, “wander is
a type of wonder” )

— Remove clues with forbidden words (“letter”, “rhyme”, etc.)

]



The quality of the acquired
knowledge is partially satisfactory

e Result of user evaluation:
— Over 60% of collected sentences are generally true.

 Examples of wrong statements:

— “Toy is a kind of little” (nonsense)
— “Pearl is related to shiny” (bad grammar)



Gecka is a game engine for
common sense knowledge acquisition
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Wikidata is a large scale database
created by thousands of volunteers

Goal of Wikidata:
* Create a resource with easy access to data in a collaborative
way similar to Wikipedia
Characteristics of Wikidata:
* Launched in October 2012
e 22K active users (in 2019)
e 72M items (in 2019)

WIKIDATA WIKIMEDIA
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Wikidata uses a frame-based representation for items

we —-Douglas Adams (-
T English writer and humorist
description
» In more language
Statements
property {educated at | - [StJohn's College |

statement

end time
academic major
academic degree

1974
English literature

qualifiers

Bachelor of Arts

reference URL
original language of work
retrieved

group

publisher
title

start time 1971
¥ 2 references
stated in

Encyclopazdia Britannica Online

http/f'www.nndb .com/people/73 1000023662/
English

7 December 2013

NNDB

Douglas Adams (English)

Brentwood School
end time

start time

+ add reference

1970
1959

» 0 references

+ add (statement)
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Wikidata uses multiple relations between items

Number

744,000

Gavin Newsom (Q461391)

N y

\ 7
\ {mayor} s
N 7

7’
NS

_______ San Francisco(Q62)
{population}

\
\{in}
\
\|

California (Q99)

1
{in}
\

N

Geolocation

7

Longitude: -122.4183
Latitude: 37.775

S . ’ /{location}

United States (Q30)
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There are other initiatives for building
collectively common sense knowledge bases

Mindpixel
— Web-based collaborative project to create a common sense knowledge
base. The project was conceived by Chris McKinstry. Size: 1.4 million
components (from 2000 to 2005).

ISI’s Learner

— A web-based collaborative project to create a common sense
knowledge bases (using analogy). Size: 600.000 facts (from 2003 to
2006). [Chklovski, 2003] http://learner.isi.edu/

KBMC

— A proposal using first-order probabilistic reasoning techniques to
combine potentially inconsistent knowledge sources of varying quality
[Richardson, Domingos, 2003]



What are the strengths and the
weaknesses of collective knowledge acquisition?

e Strenghts
— The participation of thousands of volunteers reduces the cost
and increases the speed of knowledge base development

— Openmind emphasizes a content with universals (e.g., classes
and relations between classes)

— Wikidata emphasizes a content with facts (e.g., instances and
relations between instances) with more than 70 million of items
 Weakenesses

— Incomplete and unbalanced content
— Knowledge can be biased by groups of interest

— Less expressive representation than others (e.g., first order logic or
probabilistic reasoning)
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