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A real query log (sample)

meuble

info
amazon/ebay/fnac
map

emloi/job

poste

youtube
jeu/game
orange/sfr
language

mail

video

facebook
gratuit/free

ter

sex/porn
google/GOOGLE

Occurrence de requétes courtes

footmercato 2011-02-15 12:36:59 FR http://www.footmercato.net/ 1

lepoint 2011-82-15 12:37:03 FR http://www.lepoint.fr/ 1

1 equipe 2011-02-15 12:37:09 FR http://www.lequipe.fr/ 1

erotikkino augsburg 2011-82-15 12:37:13 DE http://erotik-web.org/ 5

chez-cathy.com 2011-02-15 12:37:25 FR http://www.chez-cathy.com/ 1

syndic bénévole logiciel gratuit 2011-02-15 12:37:29 FR http://www.magazine-immobilier.org/logiciel-p
google 2011-02-15 12:37:38 FR http://www.google.fr/ 1

insee  2011-02-15 12:37:56 FR http://www.insee.fr/ 1

archive 2011-02-15 12:38:82 FR http://www.archive.org/ 1

tuning accessoires auto 2011-02-15 12:38:47 FR http://www.mtk-tuning.com/ 1

PAGES JAUNES 2011-02-15 12:38:58 FR http://www.pagesjaunes.fr/ 1

PAGES JAUNES 2011-02-15 12:38:58 FR /search/redirect?href=http%3A%2F%2Fwww.pagesjaunes.fr%2F&amp;rank
PAGES JAUNES 2011-02-15 12:38:58 FR http://www.pagesjaunes.fr/ 1

ter 2011-02-15 12:39:87 FR http://www.ter-sncf.com/ 1

sncf 2011-02-15 12:39:31 FR http://www.sncf.com/ 1

coupling aircraft china 2011-02-15 12:39:48 FR http://agriculture.kellysearch.com/suppliers/Aircraft+Wat
sncf 2011-02-15 12:39:49 FR http://www.voyages-sncf.com/ 2

voila 2011-02-15 12:40:07 FR http://www.voila.fr/ 1

sncf 2011-02-15 12:40:26 FR http://www.sncf.com/ 1

coupling aircraft china 2011-02-15 12:40:27 FR http://manufacturing.kellysearch.co.uk/suppliers/Aircraft
coupling aircraft china 2011-02-15 12:40:31 FR http://hospitality.kellysearch.com/suppliers/Aircraft+Wat
youporn 2011-02-15 12:40:37 DE http://youporn.com/ 1

maison 9 2011-02-15 12:40:58 FR http://www.maison9.net/ 2

laclasse.com 2011-02-15 12:41:05 FR http://laclasse.com/ 1

GOOGLE 2011-02-15 12:41:19 FR http://www.google.fr/ 1

google 2011-02-15 12:41:20 FR http://www.google.fr/ 1

harribey crise sénile  2011-02-15 12:41:28 FR http://fr.cyclopio.com/Jean-Marie%20@Harribey 2
leboncoin.fr 2011-02-15 12:41:32 FR http://www.leboncoin.fr/ 1

caius et le gladiateur 2011-02-15 12:41:39 FR http://www.decitre.fr/livres/Caius-et-le-gladiateur.aspx/
lecenthuitiéme 2011-02-15 12:41:51 FR http://blogs.myspace.com/index.cfm?fuseaction=blog.view&amp;frien
google 2011-02-15 12:41:52 LU http://www.google.de/ 2

adopteunmec 2011-02-15 12:42:86 FR http://www.adopteunmec.com/ 1

harribey crise sénile  2011-02-15 12:42:10 FR http://lafautearousseau.hautetfort.com/archive/2009/09/14
leboncoin  2011-02-15 12:42:24 FR http://www.leboncoin.fr/ 1

tristan cunha  2011-02-15 12:42:32 DE http://de.wikipedia.org/wiki/Tristan_da_Cunha 1

zalando 2011-02-15 12:42:36 FR http://www.zalando.fr/ 3

catwalking.com 2011-02-15 12:42:41 FR http://www.catwalking.com/ 1

facebook 2011-02-15 12:42:49 BE http://www.facebook.com/ 1

coupling aircraft china 2011-02-15 12:42:55 FR http://www.eitrade.com/page2/ks-Aluminum-Aircraft 18
agospap 2011-02-15 12:43:82 FR http://www.agospap.com/ 1

google 2011-@2-15 12:43:12 FR http://www.google.fr/ 1

.|

500

1000 1500
Nombre d'occurrences
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50% queries very short = only 1 word
2% = Natural Language questions (long)



. . COMMENT 9A MARCJE-
Aix Marsellle qui se comprend bien s'énonce bien-
universite comment ca marche-
comment ouvrir fichier iso sous windows-
comment modifier un exe-
comment ca marche-
qui veut gagner sa palce-
A rea I q uery |Og (Sa I I l ple) qui veut gagner sa place-
Comment faire la vidange d'un 807 Peugeot-
comment promouvoir un artiste-
qu'est ce que la CMU-
comment parametrer msn messenger pour utilisation avec mozilla firefox-
comment promouvoir un chanteur-
comment faire ses relations de presse-
comment faire relations de presse musicales-
comment faire relations de presse artistes-

Occurrence des caractéres interrogatifs

Comment
@)

Qui
Pourquoi
Que
Combien
Quand
Est-ce que
Quel
Quelle

Mots

.\) C‘

0 1000 2000 3000 4000 5000 6000

Occurrence



Conceptualisation des questions

« Objectif : exiraire de la question le + d’informations = localiser la réponse

Entité recherchée :
- nom,
- nom de lieu,
- nom de volcan

« What is the name of the volcano that destroyed the ancient city of Pompeii? »

e

) Eléments Supports
Type de la question : Enrichissement : (focus)
- nhom, des’[royed - doivent étre présents dans le voisinage
- lieu, etc. - destroy,
- destruct,
- ruin,
- demolish, etc.

P. Bellot



Similarités de surface ?

Web |Images Maps News Shopping Gmail more ¥

GO Ogle what is the population of France ? [ Search Population Of France

The population of France, as estimated in late 20086, is 60,742,000.

Web Results 1 - 20 of about 51,200, The Capital City of France is B

Population of France + their flag and capital city
Learn about France's population, capital city, flag and more. —
population-of.com/en/France/ - 14k - Cached - Similar pages

A: WikiAnSwWers .. . i vy
Answer

WikiAnswers - What is the population of France not including ...

France question: What is the population of France not including overseas speaking
countries? Answer 62299000 million including inhabitance of the over sea ...
wiki.answers.com/QWhat_is_the population_of France not_including
overseas_speaking_countries - 43k - Cached - Similar pages

65 million people. (this was in Janurary)

Facts about France. with the population of France and general ...
Facts about France, including the French flag, geography, figures and population of France. France ThlS Way
www francethisway.comfrancefacts.php - 11k - Cached - Similar pages

France I : Get paid to write about France : Send us a photo!

Custem Search

France : geography. population cities. map. flag. gdp gnp economy ...

France : geography, maps, flag, statistics, photos and cultural information about France.
www studentsoftheworld.infofcountry _information.php?Pays=FRA - 46k -
Cached - Similar pages

EXPLORE
Places to Visitin France
France map

Demeographics of France - Wikipedia. the free encyclopedia .
Atthe beginning of the twentieth century, France's population was low ... Between 1815 and ongoge n Fance, A3
2000, if the population of France had grown at the same rate as ... e
en.wikipedia.org/wiki'Demographics_of France - 110k - Cached - Similar pages

Visit

o Vineyard near Castillon 90 Hotels Upper Normandy ~ French Villa for Sale
& hectares vines, 4 bedroom All hotels shown on a region map. 4 bedrooms, aircon, pool South of Gltes France

1 house, 45 minutes Bordeaux Book online now, pay at the hotell France (dept 34)

W, fr viww . booking. ppe mand www. .com Hotels in France

Holidays in France
M,WCQOSIZ France Car Hire
Flights to France
Ferry to France
Trains & Eurotunnel

F rance - Wi k i [}e‘d i =R the frEE encyc | D[}ed i a The population of France at July 2006 is estimated at 60.9 million people, of a total world population of 6.5 billion people. This Ski Holiday France
|n 2{]{]3' Frameqs na.[u r-al Wpuhthn QI'GW'U"I I:E}{Gmdmg |mr|'ﬂgraﬂﬂn} WES res‘pﬂ n5|b|E fﬂ. makes it the 23rd most populated country in the world. 16.4% of the population of France are 65 years old or more. Paris Breaks
almast all natural population growth in the European Union. ...

en.wikipedia.org/wiki/France - 339k - Cached - Similar pages
More results from en.wikipedia.org » Population

F Populati \ (January 1, 2008 estimate)
rance - Population ; .
The population of France in 2003 was estimated by the United MNations at 60144000 , which 2 Total ! 64,473,1405] (20th)

Population of France

placed it as number 20 in population among the 193 nations of the ... - Metropolitan France g4 g75 82204l (20th)
www nationsencyclopedia.com/Europe/France-POPULATION html - 51k - - Densityl6] 114/km? (BSth)
Cached - Similar pages 285/sg mi
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SBS Collection : des requétes réelles issues du
forum Library Thing

(Aix Marseille

v<topic id="812">
<title>Schumann Biography</title>
<group>Music History, Performance, and Theory</group>
<user>PhoenixTerran</user>
v<narrative>
Does anyone have a recommendation for a biography of Robert Schumann?Thanks!
</narrative>
v<types>
<type>subject</type>
</types>
v<genres>
<genre>non-fiction</genre>
</genres>

</topic>
B

A L2 p—

<topic id="1116">
<title>Which LISP?7</title>
<mediated_query>introduction book to Lisp</mediated_query>
<group>Purely Programmers</group>
<narrative> It’ll be time for me to shake things up and learn a new language soon. I had started on Erlang a while back and
getting back to it might be fun. But I’m starting to lean toward Lisp--probably Common Lisp rather than Scheme. Anyone
care to recommend a good first Lisp book? Would I be crazy to hope that there’s one out there with an emphasis on using
Lisp in a web development and/or system administration context? Not that I’m unhappy with PHP and Perl, but the best
way for me to find the time to learn a new language is to use it for my work...
</narrative>
<feedback_tags>[’artificial intelligence’, ’Computing’, ’Computers’, ’non-fiction’, ’ai’, ’Reference’, ’computer science’, ’
programming’, ’programming languages’, ’Computer programming’, ’lisp’, ’artificial intelligence’, ’ai’, ’Reference’, ’
computer science’, ’Computing’, ’own’, ’wishlist’, ’cs’, ’commonlisp’, ’Emacs’, ’Emacs’]
</feedback_tags>
</topic>

http://social-book-search.humanities.uva.nl
'P. Bellot (AMU-CNRS, LSIS-OpenEdition) s s —



(Aix Marseille \Q/ OpenkEdition

universite

<topic>

<topicid>99309</topicid>

<query>Politics of Multiculturalism</query>

<title>Politics of Multiculturalism Recommendations?</title>

<group>Political Philosophy</group>

<request> I’m new, and would appreciate any recommended reading on
the politics of multiculturalism. <a href="/author/parekh">Parekh
</a>’s <a href="/work/164382">Rethinking Multiculturalism: Cultural
Diversity and Political Theory</a> (which I just finished) in the end
left me unconvinced, though I did find much of value I thought he
depended way too much on being able to talk out the details later. It
may be that I found his writing style really irritating so adopted a
defiant skepticism, but still... Anyway, I’ve read
<a href="/author/sen">Sen</a>, <a href="/author/rawles">Rawls</a>,
<a href="/author/habermas">Habermas</a>, and

<a href="/author/nussbaum">Nussbaum</a>, still don’t feel like I’ve
wrapped my little brain around the issue very well and would
appreciate any suggestions for further anyone might offer.
</narrative>
<examples>
<example>
<workid>164382</workid>
<booktitle>Rethinking Multiculturalism: Cultural Diversity and Political Theory</booktitle>
<author>Bhikhu Parekh</author>

</</exa§1p1§> Le catalogue de
examples .
<catalog> la personne qui
<work> .
<workid>9036</workid> pose la question

<booktitle>The Confessions of St. Augustine</booktitle>
<author>Saint Augustine, Bishop of Hippo</author>

<publication-year>397</publication-year>
<cataloguing-date>2007-09</cataloguing-date>
<rating>0.0</rating>
<tags></tags>

</work>

<work>
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Et... que cherche-t-on ?

Qu’est-ce gqu’une réponse pertinente ?




Approc

générale de RI
Example

This is a famous example given by Dr. David Grossman and Dr. Ophir
Frieder of the lllinois Institute of Technology.
There are 3 documents,
D1 = “Shipment of gold damaged in a fire”

D2 = “Delivery of silver arrived in a silver truck”
D3 = “Shipment of gold arrived in a truck”

Q = “gold silver truck”
No. of docs, D = 3 ; Inverse document frequency, IDF = log(D/df;)

Terms tfi Weights = tfi * IDFI
I D1 D2 D3 \dfi D/ dfi IDH D1 D2 D3
I2 O 1 1 1 3 1 0.0000) 0.0000 0.0000 0.0000 0.0000
Iarrmed O 0 1 1 2] 1.5 0.176] 0.0000 0.0000 0.1761] 0.1761
[damaged O 1 O O 1] 3 04771 0.0000 04771 0.0000 0.00008
delivery O 0 1 O 1 3 04771 0.0000 0.0000 0.4771 0.0000
old 1 1 O 1 2] 1.5 0.176] 0.1761 0.176] 0.0000 0.1761
rtre & 1 0 O 1 3 04771 0.0000 04771 0.0000) 0.0000
Im O 1 1 1] El 1] 0.0000) 0.0000 0.0000 0.0000 0.0000
jof & 1 1 1 El 1 0.0000) 0.0000 0.0000) 0.0000) 0.0000)
shipment O 1 O 1 2] 1.5 0.176] 0.0000 0.176] 0.0000 0.1761
siver 1] 0 2] O 1] 3 04771 0.4771 0.0000 0.9542) 0.0000
truck 1] 0 1 1 2] 1.5 0.176] 0.1761] 0.0000 0.1761) 0.1761
” VECTOR SPACE
]
5 MODEL
E
: sentence n
sentence 2 E
E

term 1

sentence 1
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Term Weighting

e Luhn’s hypothesis (1957) : the frequency of a word is a measurement of its significance ... and
then a criterion that measures the capacity of a word to discriminate documents by their content

Upper cut—off Lower cut—off

Resolving power

from M. Lalmas, 2012
‘ rare-words
oo T TT—— >~
| 7 !

Frequency of words

\YI\HIOH wor

Words by rank order

e In a given document, a word is important (discriminant) if it occurs often and it is rare in the
collection

1

Qtelnfo(m;) = logy, P(m;) — IDF(m;) = —log N
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Vector Space Model : some drawbacks

e The dimensions are orthogonal
—“automobile” and “car” are as distant as “car” and “apricot tree”...

—> the user query must contain the same words
than the documents that he wishes to find...

e The word order and the syntax are not used

— the cat drove out the dog of the neighbor
— = the dog drove out the cat of the neighbor
— = the cat close to the dog drives out
— It assumes words are statistically independent
— It does not take into account the syntax of the sentences, nor the negations...

— this paper is about politics VS. this paper is not about politics :
very similar sentences...

1 ITAL et RI - Rech. doc - Classif. et catégorisati



One-hot representation (local)

Dim = |V]
sim(banana,mango) = 0

panana © 0 0 o o @ o o 0 0 0 0]
mango © 0 (00 0 0 0 0 o @ o o

Notes: 1) Popular sim() is cosine, 2)
Words/tokens come from some
tokenization and transformation

http://bit.ly/NeulRTutorial-WSDM2017

2= Microsoft




banana:Q IOl 1ol 1 ’/Q Qf

mango @ @ @ @

sim(banana,mango) > 0
Appear in same documents % You shall know a
word by the

Appear near same words company it keeps

Firth, J. R. (1957). A synopsis of linguistic theory
1930-1955. In Studies in Linguistic Analysis, p.
11. Blackwell, Oxford.

| NVF
H MICI'OSOft Turney and Pantel. From frequency to meaning: Vector space models of semantics. Journal of
artificial intelligence research 2010

http://bit.ly/NeulRTutorial-WSDM2017




'Word-Document banana [Q ? QOO0 ? O ? QOO0 Q]

Doc?2 Doc7 Doc9

Word-Word banana [Q ? O ? O ? QO ? OO ?]

(yellow) (on) (grows) (tree) (africa)

- Word-WordDist  panana [?QQQ?Q?QQQ?QQ?QQ]

(yellow, -1) (on, +@rows, +1) (tree, +3) (africa, +5)

Word hash banana [Q.Q.‘Q.Q.]

(not context-based)

Distributional Semantics

#ba na#ana nan ban
You shall know a

word by the
company it keeps

2= Microsoft

http://bit.ly/
NeulRTutorial-WSDM2017
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Google books

g X10° :
— steak
—— sausage
3 -
5‘ — ice cream
C
o) - hamburger
o 2 — pizza
E —— pasta
1 =— sushi
0
1800 1850 1900 1950 2000

Year

Google books Ngram Viewer

Graph these comma-separated phrases: ‘ apple,microsoft,google ‘ case-insensitive

0.00160%

0.00140%

0.00120%

0.00100%

0.00080%

0.00060% -

0.00040%

0.00020%

between 1800 and 2000 from the corpus | English + | with smoothingof | 3 ¢ |. Search lots of books

apple

microsoft
1google

0.00000% u T
1800 1820 1840

1860 1880 1900 1920 1940 1960 1980 2000

(click on line/label for focus)

Google books Ngram Viewer

Graph these comma-separated phrases: ’ internet,web,minitel

| case-insensitive

between 1970 and 2008 | from the corpus | French + | with smoothing of |

0.00110% =
0.00100%
0.00090%
0.00080%
0.00070%
0.00060%
0.00050%
0.00040%
0.00030%
0.00020%
0.00010%

. Search lots of books

internet

web

minitel

0.00000% T T ——— T
1970 1975 1980 1985 1990

(click on line/label for focus)

1995 2000 2005

> 5 million books
unigrams,
bi-grams...
5-grams

downloadable

http://storage.googleapis.com/books/ngrams/books/datasetsv2.html

https://books.google.com/ngrams
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Latent Semantic Analysis / Indexing
A M D, D, Dy D, D5 Dy - D

Tl f 0.00060 0.00012  0.00003 0.00003 0.00333 0.00048 -+ d;, )
T2 0 0 0 0 0 0 er Q)
T3 0 2.98862 0 0 0 149431 -+ d;,
T4 0 0 0 13.32555 0 0 ee Ay,
TS 0 0 0 0 0 0 = ds,
T() 1.03442  1.03442 0 0 0 3.10326 -+ dg,
i/ m \| ) A2 A3 A4 s A6 e Ay J

NG ... C,,

T| ( an ay2 Mz ... Qm \
T a az a3 vee  Q2m
T3 | asz azp axs|... asm
T, Qg Qg Qg3 ... Qgm

U = T’; Qs Qs ass cee Qasm Ek
T;J Qg g2 Qg3 oo AGm
. D: D; Di]... Da
Y;n \“ml Am2 Am3 e amm ) Tl an 0 0 0
T,| 0 ap O 0
Ts 0 0 aas 0
2 = L 00 0 0 \'44
T.\0 0 0 G DigeDraals 2

(.1 an a2 as vee Qin
Co| apy axp axn ... ag,
Cal Gyy Q30 Qas ... Qap

Cy|l agn ag2 a3 ... ay

Cn Apny Qp2 Gpz ... Qpn




Word2vec

Goal: simple (shallow) neural model
learning from billion words scale
corpus

Predict middle word from neighbors
within a fixed size context window

Two different architectures:

- A A Milne

1. Skip-gram
2. CBOW

=l Microsoft (Mikolov et al., 2013)
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An Effective Approach to Document Retrieval
via Utilizing WordNet and Recognizing Phrases

Shuang Liu, Fang Liu, Clement Yu Weiyi Meng
Department of Computer Science Department of Computer Science
University of lllinois at Chicago Watson School of Engineering
851 South Morgan Binghamton University
Chicago, IL, 60607-7053, U.S.A. Binghamton, NY, 13902, U.S.A
{sliu, fliu1, yu}@cs.uic.edu meng@cs.binghamton.edu

Word Sense Disambiguation

Step 1. If #, or a synonym of ¢, is found in the definition of a
synset of #;, say S, S is determined to be the sense of ¢;.

Example 4.1: Suppose a query contains the phrase
“incandescent light”. In WordNet, the definition of a synset
of “incandescent” contains the word “light”. Thus, this
synset of “incandescent” is used.

Example 4.3: Suppose the query is “tropical storm”. A
hyponym of the synset {storm, violent storm} is “hurricane”
whose definition contains the word “tropical”. As a result,
the sense of “storm” is determined.




Query Expansion Using WordNet

(1) Add Synonyms.

(2) Add Definition Words.

(3) Add Hyponyms.

incandescent light

Example 4.4: In Example 4.1, the synset containing

‘incandescent” also contains “candent”. It can be verified

that the synset is dominant for “candent” and therefore

L3

candent” is added to the query.

Example 4.5: For query term “euro” whose definition is
“the basic monetary unit of ... ", the noun phrase “monetary
unit” from the definition can be added to the query if it is
highly globally correlated with “euro”.

Example 4.6: In Example 4.3, the definition of the hyponym
synset of “hurricane” contains “tropical”, and “hurricane”
is the only element in this synset. Thus, “hurricane” is
added to the query.

Table 1. Mean Average Precision (MAP) Results by Different Algorithms

Query Set (Collection)
. TRECY TREC10 TRECI12 old TRECI2 new TREC12 overall
SO 0.1872 n/a 0.1834 n/a 0.1009 n/a 0.2779 n/a 0.1894 n/a
NO 0.2096 12% 0.2130 16% 0.1061 5% 0.2860 3% 0.1961 3.5%
NO+P 0.2347 12% 0.2358 11% 0.1228 16% 0.2939 3% 0.2103 7%
NO+P+D 0.2434 4% 0.2574 9% 0.1641 34% 0.3346 14% 0.2494 19%
NO+P+D+F 02613 7% 0.2752 7% 0.1729 5% 0.3641 9% 0.2685 7.6%
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Conclusion

— Des résultats positifs mais... parfois décevants

— Quels types de ressources pour quelles applications ?

— Quand utiliser des ressources et quand ne pas les utiliser ?

— Quelles interfaces et quel niveau d’interaction ?

— Ressources générigues vs. ressources spécialisées vs. ressources personnalisées

— ... dépasser le signe en gardant la forme

Concept

Le signe et la forme

Signe Référent




