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LIRMM - www.lirmm.fr

LIRMM

Attached to Montpellier University and the French National
Center for Scientific Research (CNRS). Its activity
developed within three scientific research departments
(Informatics, Microelectronics, Robotics) and 19 teams.

TEXTE team : Exploration et exploitation de données
textuelles

Head : M. Lafourcade — 11 people

Syntax, Textual Semantic, Lexical Semantics, Algebric Models,
Vector Models, Dialog Models
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50’ speech — 10" demo — several hours questions

What are GWAPs?

® Games (supposed to be funny, addictive, pleasant...)

® Designed for
* Data acquisition
* Problem solving

® Dubbed as
® Hypothesis
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Some GWAPs in Biology

® Pull Mode

5-4: Control Over Clashing
sur 8800

Foldit

Répéter le guide ?
OK!

Clashing Importance:

Wiggle Power:

Low Medium High 'Auto
P Actions » Annuler A Behavior » Menu

» Chat - Global @ X montrer aut



Some GWAPs in Biology

# Tutorial 4 : Stacks and Loops! n@t
Me Roadmap Puzle CloudLab Community About EteRNA

Total:

n@t 8
0 keal (&) Ciat Plsyers Oulize (45)
I I I 1 = ——
e a - - Jnicol: Want me to tweak the
J energy bonus to make it
solvable? 7.4 #

drake178: thatis 0.2 vs 5,17 +
13-1.0-06 In case f'm
miscalculating something ><

©
©
~ () 748 Pu}
sk Tutorial 4 : Stacks and Loops! n@t drake178: this is just the top
Roadmap Cloud About EteRNA stack though, my solution is
C = e LI Commmy © not good enough 1o solve
both, it was just a proof of
Total: - 3 .o.‘ concept that the top will not
. s solve anyway <2 Fu
4.3 keal (@) o o) ) o
. [ ]
. comesapart paimyg b
drake178: hi Nando -) 71 P 0
N jnicol: HiNando (427 =< ~ >
drake178: 0.2 vs 4.87 total p
and It still doesn't fold in the o .
puzzle itself -P r.47 #u Yot
- Jnicol: Want me to tweak the
- energy bonus to make it
/ solvable? (7.4 fg )

drake178: thatis 0.2 vs 517 +
1.3-1.0-06 in case ¥m
miscalcuiating something ><
ez P

As a starting point, let's put your RNA in Target Mode.

& @ 9jee=Ome

Use Target Mode to check which stacks you have to make.

=@

O

-
N

o

fPQAPBO @ (#eo:000 oo
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Some GWAPs in Biology

Phylo

o * & ID: 979
a Niveau: 4/9 Alignement: 126 Disparité: 14 Espace: 2 Extension: 4 Par: 106 «




Some GWAPs in Biology

There is one nightjar hidden in every
R e G

e
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Some GWAPs in Medecine

® Malaria Spot 7 %
| |

Plasmodium parasite |___J

'y il [ —

{ .'1 I E I Q?—’I
O SECICIREE 29
St FPARASITES!! = 3

|

ALARIASPT.ORG -

Leukocyte
(white blood cell)
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Some GWAPs In ...

Artigo

MENTIONS LEGALES PROFIL DECONNEXION

ART

A PROPOS D'ARTIGO
BLoG / | [£]
AU TABLEAU D'HONNEUR

= JOUER A NOUVEAU

= AU TABLEAU D'HONNEUR

Artiste
Giovanni de Fonduli
Titre
Johannes der Taufer
Lieu
Turin / Privatsammlung
Datation
1470/1480
Score
30
Mots-clés déja donnes
STATUE
HOMME
SCULPTURE

LIVREE
BARBE

05/10/2015



Some GWAPs in NLP

Wordrobe
? ‘ ita Account / Sign out

wordrobe

(¢(6.8

play games scores about

Q Othe[‘s Questions left until drawer is completed: 8

The tape did not show the killing, and has not been authenticated. The diplomat was kidnapped off a
Baghdad street on Saturday as he stopped to buy a newspaper. Meanwhile, Iraqi police say twin car DOmDS
have killed at least 13 pegple and wounded nearly 30 others south of Baghdad in the town of Mashruh.

1) police
2) bombs
3) people
Not in the text

Place your bet: low N answer
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Some GWAPs in NLP

® Zombilingo

Il faut trouver le sujet du verbe surligné. Si le sujet est un groupe nominal, c'est le mot
principal qu'il faut sélectionner.
= "Une premiére réunion a eu lieu sur la question de lindemnisation."”

* "Aucune adaptation de la dose n’est nécessaire”

* “Le juge Desmure se déclare alors incompétent pour instruire des faits visant le chef
de I'Etat.”

Note : pour une personne, le mot principal est 1- son titre (Monsieur, Président, etc) 2-
son prénom (et non son nom)
« "Phileas Fogg vivait seul dans sa maison de Saville-row."

Quant a Mr. Fogg, il reposa aussi paisiblement que s'il elt été dans sa
tranquille maison de Saville-row.

05/10/2015
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GWAPs... some properties

® Playing well <=> creating good data
® Beware of
® Difficult to be AND

® In general, short life span (many gwaps are dead
before long)

® Often over inflated expectation

05/10/2015
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CONTEXT OF '\

SEMANTIC ANALYSIS OF TEXTS
WITH PROPAGATION ALGORITHMS
ON/WITH

A LEXICO-SEMANTIC NETWORK

A KNOWLEDGE BASE,
A GRAPH
WITH WORDS,
SENSES/USAGES/RELATIONS

05/10/2015 LIRMM - TEXTE 13
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® What for ?
* applications needing lexical, common sens and specialized
field knowledge
o Report analysis in medical imaging (Imaios)
o Offer/demand matching in tourism (Bedycasa)
o Debate management (SucceedTogether)
o Class factorization in software eng. (Orange, Berger Levrault)

® How ?

* Automatically (extracting for corpora) ?
knowledge is not always explicitly present in texts
not exclusively, not totally — a lot of implicit knowledge

* By hand? Long — (too) costly — normative — static data

05/10/2015 LIRMM - TEXTE 14



... ALTOGETHER AS A LEXICAL NETWORK

Nodes
Terms, textual segments, NP
Usages, concepts
Various symbolic informations

Relations
Typed

Directed rez jd m

Weighted

free idea associations

hypernyms — hyponymes — part-of — whole— matter/substance ...

synonyms — antonyms— locutions — magn/antimagn ...
agent - patients — instruments — locations— causes/consequences — telic role— temporal

values...

05/10/2015 LIRMM - TEXTE
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AITOGETHER AS A POS
.. ALTOGETHER AS A LEXICAL NETWORK
Nodes atone

Terms, textual segments, NP

POS

)
Usages, concepts part_of

Various symbolic informations

Relations
Typed - patie —

manger

Directed
Weighted

lieu

'

canapé>meuble

raff

canapé rafr patient
free idea associations canapé>petit-four l

hypernyms — hyponymes — part-of — whole— matter/substance ...

synonyms — antonyms— locutions — magn/antimagn ...

agent - patients — instruments — locations— causes/consequences — telic role— temporal
values...

05/10/2015 LIRMM - TEXTE 16




LEXICAL ACQUISITION WITH GWAPS

(GAME WITH A PURPOSE)

FOR THE DEVELOPER, DATA ACQUISITION THROUGH GWAP IS
FREE e FAST e EFFICIENT ePROVIDE NON-NEGOCIATED ANSWERS

€

HYPOTHESIS :

AND FOR PLAYERS THE GAME WILL/MUST BE
EXCITING ® REWARDING ¢ ADDICTIVE

05/10/2015 LIRMM - TEXTE
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Donner DeEs IDEES ASSOCIEES aAu TERME Qui suIT i I

Crédits : 199400
Honneur : 194682
® 2782
® 1000

lutin

Dernier terme proposé : petit

Raffinements possibles

. petit (taille)

. petit (jeune)

. petit (minuscule)
. petit (modique)

Ce terme a plusieurs sens ou il en manque ? Demandez de l'aide a vos amis

JDM PLAY EXAMPLE




lutin

Réponses données par kaput : petit * agagant * taquin * pétulant * espiégle * enfant * gobelin * gnome * farfadet * tourmenter * espri
follet * Bretagne * étre fantastique ® lutiner * petit

Réponses données par egaillat : grelot * oreille * habit * Schtroumpfs * malicieux * nez * créature légendaire * taquin * oreilles * elfe
fée * forét * nuton ¢ Puck * Pére Noél * espiegle * mythologie * Iégende * vert * esprit follet * bonnet * créature * conte * Etre imaginaire

gnome * chapeau * petit ® troll * korrigan ¢ farfadet

petit « taquin - espiegle - gnome * farfadet ¢ esprit follet
P HOMOLogug
RECOR

Vous gagnez 300 crédits et 8 point(s) d'honneur {

g Jaime [} Soyez le premier de vos amis a indiquer que vous aimez ca

JEUX DE Mops

espiegle




INTERACTION MODE

¢ § Gd W A - @ .4

lexical network

game 1 game 2

term
+

term
+

instruction instruction

confrontation

propositians Intersection propositions

player 1 % @ player 2

05/10/2015 LIRMM - TEXTE 20
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Filtering - matching of player pairs
o lterated Minimal Consensus (weighting)

> Minimizing noise, maximizing recall (long tail) B

Features
o Word pseudo-randomly selected

o Other player(s) unknown during play

o Asynchronous games PLAYER DILEMNA
Points

. . THINKING LIKE WE THINK

= if relation is THE OTHER PLAYER THINKS

o if relation is AND

BEING ORIGINAL

05/10/2015 LIRMM - TEXTE 21



QUANTITATIVE EVALUATION

® >570 000 terms in the network

> 490 515 terms with at least one associated idea

® > 23 000 000 lexical relations

> 544 458 terms with at least one outgoing relation (A - B)
> 548 178 terms with at least one incoming relation (A < B)

® > 549 814 with a POS (part of speech)
Noun, Verb, Adjective, Adverb

® > 10970 refined terms and > 33 000 usages
® > 10 400 labelled as polysemous (coverage 94 %)
® > 210 800 inhibitory (negative) relations (less than 1%)

never ended learning
new words, NP, refinements... new relations

05/10/2015 LIRMM - TEXTE 22



QUALITATIVE EVALUATION witH COUNTER-GAMES

Indirect approaches :
Totaki — a guessing game/ Asklt — a question game/ ...
® Totaki : {clues} =>term -9

Player = clue giver (+ optional relation type)
= guesser (lexical network + learning + short term memory)

® Looking for quasi intersection in the lexical network

® Hypothesis : if the target term is found
- the network is properly built/informed for this term

Qr

Aprés 4 indices, il 'agit sirement de :

Aprés 4 indice(s), je suis perdu, désolé je donne ma langue au chat
Il ='agissait de gare de triage| | Ok | C'estla bonne réponse ! ’

. . . . . | si ce n'est pas ga vous pouvez proposer un nouvel indice...
(faites attention aux acents et aux majuscules/minuscules surtout si ¢'est un | s ¢ P P ’

Vos indices | Mes propositions

chaussure | pied

| » o~
théitre | clown
Vos indices | Mes propositions antiquité | lieu
‘ montante | cothurne

chemin de fer | rail
voie de garage | sous-station électrique
wagon | transport ferroviaire
wagon de marchandise

05/10/2015 LIRMM - TEXTE 23
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REVERSED TABOU - FR

W
|

]

H(\U”i I{('“(“Ph,“_ GUERRE
» RR

\ ENTENTE

GONFLE HELICE ,“ PACTE
DA “
GROS VOLER [ CALMI

YUFFLU TOURNER ‘ SILENCE

JRSOUFLE PILOT?

GRAS PAR ’ i
RA APPAR ) Information

COMBATTR]

I romage

DEFENgE
=
JAPON
A4 ,
{ntrod? = KARATE —

=y Délayer
‘ / PRISE RETOUCHER
P/ < ART MARTIA, TROU

\
MILUER
DESS) ) 3 RECOUDRE

I\’.!;wm er
POSSIBIL 175

POUDRI !
RACC
PROTECTION RACCOMMOT
DETREMPI e
BOUCLIER AB
DISSOUDRI JOUCLIER

ALLONGER

Can we find terms from the clue?
With the 500 riddles of the original game : AKI 494 — humans : 398

Totaki 98,8 % Humans 79,6 %

05/10/2015 LIRMM - TEXTE



it o T L R S

ULTS FOR OPEN VOCABULARY

Données Totaki (25602 données de taille 256)

100

a0

&0

40

(% de succes)

20

0 20 40 &0 a0 100

_ N (evenements)
O Valeuringtantanée == Moyenne sur500 — Moyenne sur 1000

Totaki ~ 80 % Utilisateur ~ 43 %

Tests over 25 000 games Tests over 300 terms on

where terms are chosen by which players made some
players guesses (controled env.)

05/10/2015 LIRMM - TEXTE




Other games

Jelal pensé

llllllllllllllllllllllll

M ERXIC m| ‘4l

s

P,
v

S

£ 3

i,% ,t-.

P e

trouve 11!

skU

05/10/2015 Counter games
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Other games

)

R ot il
'&.,j’ = B !
}“ 2 ¥

ASd .4

llllllllllllllllllllllll

Vs ~y, Jelal pensé
4 / /'0

L ide
CCLLY POLITIT

£, >
™~
5

trouve 11!

skU

05/10/2015 Counter games
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SILIKE

D T Est-ce que vous aimez l'idée de

aller chez le dentiste




votre réponse précédente était non comme 92% des personnes

Est-ce que vous aimez l'idée de

aloes du Cap




lIKE CANDIDATE SFIFCTION
THROIIGH A PRODAGATION AIlGORITHM

(pseudo random walk in the network)

Infinite iteration of

® Random selection of a term  having
a positive or a polarity (or both)

® 50% proposing
50% proposing one neighbor of in the network

® Seed with: = ] positive vote

=1 vote

05/10/2015



LIKE

©@ ®® @

©@ ® ® @

®

449 211 polarized terms

383,892 (35.4 %)
445,122 neutral polarities (41 %)
256,296 (23.6 %)
Total of 1,085,310 (100 %)

66,254,573 votes (50.5 %)
44,538,722 neutral votes (34 %)

20,383,344 votes (15.5 %)
Total of 131,176,639 (100 %)

292 votes per term on average

05/10/2015
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Nom [Informations diverses | wiki [[iipe

[Associations d'idées | [F5 & = fracture » = t1ib1a = jambe » = fracture (Iésion) = platre » = traumatisme » = fracture spiroide
lésion = os (squelette) = os » m médecine &> = le\xou physique = ostéosynthése = blessure sportive = traumatisme (physique) = accident > =

blessure > = plaxu (médecine) = douleur (
1=

=) = 1ésion osseuse = fracture du plateau tibial = fracture de Seoond = clou centro-médullaire =

fissure (médecine) = douleur > = hagnue ouv e1te = chute > = jambe (membre) = blessé = blessure (1ésion physique) = traumatologie =
orthopédie = fracture du [[o fracture » = tibia = traumatologie = orthopédic = médecine » = lésion physique = fracture (Iésion) = lésion =

lésion osseuse

[Est accompagné par| [BJ] fracture du péroné = fracture de la fibula

[Thémes/domaines| El médecine (science) » médecine » = traumatologie = orthopédie = radiologie

H [ fracture (I1€sion) = fracture » = lésion osseuse [|] = lésion physique = Iésion [|] = * fracture (sociologie)

Symptome(s Bl déformation (médecine) = déformation » = douleur (physique) = douleur » [Diagnostique(s) | [ scanner
médecine, (“} 1que) = scanner (medecine) & = radiographie (cliché) = radiographie &

[Plus intense que fracture du tibia| [} fracture double = double fracture [Moins intense que fracture du tibia | [J] foulure = entorse »

[Locutions/termes composeés | [L1] tibia = fracture & = fracture du = fracture (lésion

[ Caractéristiques de fracture du tibia| (B2 fermée = ouverte [|] = grave & = non déplacée [|] = spiroide = douloureuse (souffrance) =

complexe (compliqué) = diaphysaire = comminutive [|] = douloureuse & [|] = complexe & [|] » * hépatique »

[A quoi fracture du tibia peut-il s'opposer/combattre ? | [[J] marche (mouvement) = marche »

[Lieux incluant/contenant fracture du tibia ? | [[J tib1a = jambe (membre) = jambe » [|] = corps » [|] = * bras »

[Que peut faire fracture du tibia ? (agent) | [[J] faire souffrir = faire mal » [Que peut-on faire a/de fracture du tibia ? (patient) | [ réduire =
visualiser = radiographier = platrer = opérer » = opérer (chirurgie) = diagnostiquer

[iGatises associées a fracture du tibia| [[¥51 ski (sport) = ski » = se blesser = se battre = sport » = sport (activité physique) =

traumatisme (physique) = traumatisme » = tomber > = glisser & = coup (choc) = accident de ski = accident de moto = accident
de la route = accident » = activité physique = blessure sportive = coup & = chute » = choc » = Sport

[Gonséquences associées a fracture du tibia| |8 radio » = radiographie » = soin & = soin (acte médical) = platre (médecine) =

platre » = broche (médecine) = douleur (physique) = immobilité = marcher avec des béquilles = broche

ja| B2 fatalité = contrariété = amertume (tristesse) = malchance = ennui » = ennui
raricté) m mécontentement = tracas = souffrance = rage & = dépit » découragement = consternation s colére = calamité = culpabilité =

depcnd’anw (assujettissement) = abattement » = déception = douleur > » amertume > = horrible

[

= provoquer = 0cC asionner




Nom [Informations diverses | wiki [[ifge

[Associations d'idées | [F5 @ = fracture » = t1b1a = jambe » = fracture (Iésion) = platre » = traumatisme & = fracture spiroide =
lésion = os (squelette) = os & = médecine » = [ésion physique = ostéosynthése = blessure sportive = traumatisme (physique) = accident &> =

blessure » = platre (médecine) = douleur (physique) = 1ésion osseuse = fracture du plateau tibial = fracture de Segond = clou centro-médullaire =
fissure (médecine) = douleur > = fracture ouverte = chute & = jambe (membre) = blessé = blessure (1ésion physique) = traumatologie =
orthopédie = fracture du fracture » = tibia = traumatologie = orthopédic = médecine & = lésion physique = fracture (Iésion) = lésion =
lésion osseuse

[Est accompagné par| [BJ] fracture du péroné = fracture de la fibula

[fhémes/domaines| [ médecine (science) » médecine » = traumatologie = orthopédie = radiologie
H | fracture (I1ésion) = fracture » = Iésion osseuse [|] = Iésion physique = Iésion [|] = * fracture (sociologie)
Symptome(s)

(médecine, technique) = scanner (médecine) ¢ = radiographie (cliché) = radiographie &

B déformation (médecine) = déformation & = douleur (physique) = douleur > [Diagnostique(s) | [[J] scanner

[Plus intense que fracture du tibia| [} fracture double = double fracture [Moins intense que fracture du tibia| [[J] foulure = entorse »

[Locutions/termes composeés | [ tibia = fracture & = fracture du = fracture (lesion

[ Caractéristiques de fracture du tibia| |82 fermée = ouverte [|] = grave & = non déplacée [|] = spiroide = douloureuse (souffrance) =

complexe (compliqué) = diaphysaire s comminutive [|] = douloureuse & [|] » complexe » [|] = * hépatique >

[A'quoi fracture du tibia peut-il s'opposer/combattre ? | [[J] marche (mouvement) = marche »

[Lieux incluant/ contenant fracture du tibia ? | [ t1D1a = jambe (membre) = jambe & [|] = corps » [|] = * bras »

Sentiments/émotions associés a fracture du tibia E,-: colere » fatalité =

amertume (tristesse) s contrariété = malchance m ennui (contrariété) m ennui
[» m mecontentement m rage [> m triste (malheureux) m tracas m souffrance m depat
m peur » découragement m consternation m calamité m angoisse (medecine) =
amertume [> » culpabilité = douleur > » deception m dépendance
(assujettissement) m douleur (physique) » abattement [> » hornble




. . ; . . kaput - 1000
le dictionnaire d'associations lexicales P

contributif et libre de JeuxDeMots
He

< K2

fracture du tibia

- Natures grammaticales - [Lemme | %
[Forme incorrecte de | |Informations diverses| wiki - Informations lexicales ~
- Informations sémantiques - | Masculin équivalent |%, |Féminin équivalent |

Wariantes [%

| Raffinements morpho |
[ Raffinements sem |

| Gloses (termes évoquant les sens possibles) % |Inhib |

[ Associations d'idées | béquille >34 @- fracture & = tibia = jambe i = fracture (1ésion) =

_______________________________________________________________________________________________________

won osseuse [if] fracture tassement ¢] ['] = maladie (médecine) ¢] ] [?] = fatigue
couture ¢] [!] = panser ¢] '] = maladie ¢] ['] = pansement ¢] ['] = plaie
I*] = stress ¢] ['] = avoir mal «] '] =» meédecine (remede) 1) [?] =
sociologie) ¢} I*) [?] = urgences ¢] ['] = cassé «] I*]) = hospitalisation
onvalescence ) '] = AVP e] [!]

EX: péroné e = ski o> e s tibia @ = genou e = fracture &> @ » Genou « = cheville > « = consolidation
> » = Fracture

£ double fracture

05/10/2015 | Est accompagné par |\ |:| fracture du pércrné » » fracture de la fibula « | Liens sociaux/familiaux |\
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"ZE DEDUCTION

From the most
general toward the
most specific

— -
-

Logical and statistical blocking because of
polysemy - for example:

e livre > lecture
* livre > monnaie
* livre > masse



INDUCTION AND ABDUCTION

From specific to general

The 3 inference types = detector
* of error in premises (1%)
* of exceptions (< 1%)
 of missing refinements (3%)
* of not relevant correct relations (3%) imitation of examples

Around 93 % of the inferred relations are correct and relevant



Jeux et
1VE wS? | WS IS intelligence collective
® Since sept. 2007 (8 years) N

e > 23 million relations between 570 000 terms

and 80 relation types

* annotated relations (relevant, possible, not relevant)
— the largest network of this type

— already used for research and by some companies
® Evaluation

e Collation of various points of view — negociated (diko) or not (games)

e Implicit relations (not present in texts) are captured by instruction forcing
(players are invited to be explicit)

gwap @@ crowdsourcing @@

principles are globally validated for lexical networks

* Relevant for general knowledge but also for specific domains (good surprise!)
e With GWAP (JDM, Askit, Likelt, ...) but also with contributions (Diko)
* In general, vertuous loop is difficult to identify

playing well producing proper data

05/10/2015 LIRMM - TEXTE 37
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® Since sept. 2007 (8 years)

e > 23 million relations between 570 000 terms
and 80 relation types

* annotated relations (relevant, possible, not relevant) i TOANARS] \
— the largest network of this type
— already used for research and by some companies PR e o e
® Evaluation == i

e Collation of various points of view — negociated (diko) or not (games)

e Implicit relations (not present in texts) are captured by instruction forcing
(players are invited to be explicit)

gwap %@ crowdsourcing @@

principles are globally validated for lexical networks

* Relevant for general knowledge but also for specific domains (good surprise!)
e With GWAP (JDM, Askit, Likelt, ...) but also with contributions (Diko)
* In general, vertuous loop is difficult to identify

playing well producing proper data

05/10/2015 LIRMM - TEXTE 38
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- - - _/ - —_ - J— _/

Some ethical aspects

* many involved players (some with more than 2000 hrs of play)
* no memory in the lexical network of who has made what

(only temporary storage of games waiting to be fechted)
e players are anonymous (login + pwd + email)

* |ess than 1% troll / vandalism — corrected as soon as discovered

® The data are made by the crowd...

.. and should return to the crowd

2N
0.7 70 DA

rez.jdm
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P A" TIAARANIC I"\Iﬂ'l'l;’ll';\l ITTIASRND

- — - -
= & & " & L — & la & ke bt = @ W | W

147 ° 23727 r talf moroh ) 157 ¢ ARR14K ¢

6542950 r_assocCiated (0) - 30.467 domain (3)
15ST183Y 1 pos14) - TA3IN
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