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Lexical semantics in IR

Problems: too little or too much

We get too many hits of which some are irrelevant
We get too few hits leaving some relevant hits behind

Problems are due to the variety of language, i.e.
ambiguity and synonymy/synonymous expressions

Bolette S. Pedersen, CLARA Course 2011
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Lexical semantics in IR

Word sense ambiguity affects precision negatively
Result: we often get too many irrelevant hits
Needs: word sense disambiguation

Synonymous expressions affect recall negatively

Result: we often lack relevant hits
Needs: Lexical semantic networks/semantic models

Bolette S. Pedersen, CLARA Course 2011
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Search engines today o

Are generally word based

They find the texts which contain precisely the search
terms irrespective of their meaning. The user is to guess
which seach term is most appropriate (and will probably
avoid too polysemous words)

Are efficient

They treat large amounts of unhomogenous and
unstructured text.

Use other techniques to overcome relevance problems, such
as page ranking.
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Word sense ambiguity

= Approx. 25 % of all query terms are ambiguous

= Approx. 10 % of all proper nouns used as query terms
are ambiguous

Torkildsen, Holen og Johannessen 2000

Bolette S. Pedersen, CLARA Course 2011 5



Word sense ambiguity

Homonymy (etymologically unrelated)
a) can verb / noun
b) bank financial inst./ natural place

Polysemy (etymologically related)
c) mouse animal / computer device

Proper nouns
d) Java Iisland / coffee / programming

Iang Uage Bolette S. Pedersen, CLARA Course 2011
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reating homonymy between word
classes O

Stemmer or lemmatiser calculates the lemma based on a set of rules
dealing with the relation betweem word forms and lemma

wordform lemma
aucks - aduck
men - man
lilies - lily

Part of speech tagging disambiguates:

he can run = verb
he opened the can = noun

Bolette S. Pedersen, CLARA Course 2011 7
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reating homonymy between the
same word class

Disambiguation within subdomains

In an IT context mouse ANIMAL hardly plays a
role. Several senses can be disregarded

Classification as at:
http.//dir.yahoo.com

Statistically based approaches to WSD

Bolette S. Pedersen, CLARA Course 2011 8
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Problems: words In contexts

Same content can be expressed in many ways:

weapon proliferation, proliferation of weapon,
proliferate weapon

overweight children, children with overweight,
fat children

The context Is important:
Rome in Danish painting tradition

Bolette S. Pedersen, CLARA Course 2011 10
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Problems: words In contexts
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DANMARK

kage med kirsebaer og chokolade

Ca. 50100 resuttater (0,20 sekunder)

Chokolade Kage | dansukker.com RIETED

Spred sommerglade med Dansukkers gode opskrifter pd kager og tesrter]
wivivi dansulder com

Klistret chokoladekage med kirsebaer - Dessert - Mad - Familie Journal

Klistret chokoladekage med kirsebaer. sandag 5.4 .09 - Af Redalkdion. 300 g sukker 250 g usaltet
smar 200 g kraftig mark chokolade 4 &g 60 g hvedemel ...

i Farmiliejournal dikf /2009 _11_Klistret®20chokoladekage® 20med%20kirsebasr aspy -
Cached - Lignende

Anarkistens (asgte) Kogebog » Chokoladekage med kirsebar

13 feb 2011 - Chokoladekage med kirsebaer. En 20 cmrund kage. 150 gram bladt smar 175
gram sukker 3 store seg 150 gram hvedemel 75 gram merk chokolade ...

e anarka difblogf?p=5608 - Cached

Hvordan man laver en tredobbelt chokolade kirsebar Bundt * kage.

25 un 2011 - Mad & bagning. Mad drikke desserter kageopskrifter tredobbelt chokolade
kirsebeaer Bundt. Hvordan man laver en tredobbelt chokolade Kirsebar ...

e searchon d.orgindex php?lang=dadcat=406&month... - Cached

Chokolade Spoon kage med Cognac Kirsebar | Spise Bangkok

Chokolade Spoon kage med Cognac Kirsebaer. Hvis du aldrig har haft skeen kage, far du kan
se frem til en rigtig godbid med dette overfarsler, der indsholder ...

il eatingbangkok comy fchocolate-spoon-cake-with-cognac-chermies/ - Cached

Seg pa opskriftsnavn, sagning efter chokolade kage

sggning efter chokolade kage Alletiders Kogebog Seg pé opskriftsnayn, her kan du sege pa
bestemte ... Chokoladekage m. portvinssyltede Kirsebeer ...

il dl-kogebogen.dkl. fsoegnavn php?.. chokolade%20kage - Cached - Lignende

Muffins -100 Opskrifter fra Alletiders Kogebog
Banan chokolade muffins. 5.7 - 43 ... Blabaer muffins med hvid chokolade. § ...
it dl-kogebogen didopskafterfratter-3 php?id=1229 - Cached - Lignende

+His flere resultater fra dk-kogebogen.dk

Chokoladekage med kirsehaer

Chokoladekage med kirsebaer {12 sma muffinsforme) 200 g Odense Mark Chokolade 125 g
smar 3 &g, past. 2 ssggeblommer, past. 60 ¢ sukker 50 o hvedemel ...

e Ddense-marcipan.did /430-chokoladekage-med-kirsebaer himl - Cached - Lignende

Google com in English  Avanceret segning

9,950 resultater for
kage med kirsebzr o0g....

Vis alle

Alletiders Kogehog

kage med kirsebar og chokolade Seg

Ssq: ® intemetiet O P& dansk

Giv Et Chokolade Gavekort

Sv. Michelsen Chokolade er blandt DK's hedste, handlavede chokelade.
Gavekortet.dk/svmichelsenchokolade

Bageopskrift pé Kirsebasrkage med chokolade | Kageopskrifter, opskrifter

6pskriﬂen n& denne lzkre kage med kirseba@r minder mest af alt om en chokoladekage.
Men s& satter man tandeme i de dejlige kirsebar, og det ger
lottebager.dk/opskriter/kirsebaerkage-med-chokolade - B3k

Win kage: Cookies med mandler og merk chokolade

Kirsebaer (1) Knakbrad (1) Kobberbryllup (1) Konfekt (3) konfirmation (3) Kankurrence
kager (1) ... Cookies med mandler og mark chokelade. Vanillestanger. Store ...
min-kage.blogspot.com/...08/cookies-med-mandler-og-mrk-chokelade html - 134k

ltaliensk panforte kage med chokolade - Italiensk panforte med ...
ltaliensk panforte med chokolade - Bagvaerk - Mad - Sondag ... Badeforhasng,
héndklzzder og lysestager 2607 2011, Octekage med kirsehasr 2507 2011 ...
wriy soendag.dkMad/Bagvaerk/taliensk_Panforte.aspy - S8k

Min kage: D&b og hermmeligt bryllup

Kirsebaer (1) Knaskbrad (1) Kobberbryllup (1) Konfekt (3) konfirmation ... Cookies med
mandler og merk chokolade. ‘anillestanger. Store syltedag. Motocross kage ...
min-kage.blogspot.com/2010/06/dab-og-hermmeligt-bryllup. ktml - 142k

Kirsebserdessert med chokolade

Impanerede dessert med kirsebar og chokolade ... Knzk kagen | mindre bidder og
fardel kugler af is og kage med kirsebar og lage. ...

wrriy mad-og-drikke.dk/opskrift-dessert. php?madopsknft=2113

= SimplyCooking Delikantinen

... bisque med jomfruhurmmer hallar, skologisk crame fraicha ag purlsg ... Vahlrona
chokolade kage med kanel syltede kirsebar, vanille iscreme og chokolade tvil ...
wew delikantinen. dk/Default. asp?Page=06

Jens Svalgaard Kohrt : Semiakademisk Kageklub - SAK
Fladeboller med kirsebar og blsd nougat. 11. 2011-01-05, Peter ... Smakager med hyid
chokolade og kokus 7 +1. 2010-03-10. Bjarne. Daddel-valhsdde-kage ...

wasan imasda edn dlfwcvallaf ananrdnine - B7L
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smar 3 &g, past. 2 ssggeblommer, past. 60 ¢ sukker 50 o hvedemel ...

e Ddense-marcipan.did /430-chokoladekage-med-kirsebaer himl - Cached - Lignende

Men s& satter man tandeme i de dejlige kirsebar, og det ger
lottebager.dk/opskriter/kirsebaerkage-med-chokolade - B3k

Win kage: Cookies med mandler og merk chokolade

Kirsebaer (1) Knakbrad (1) Kobberbryllup (1) Konfekt (3) konfirmation (3) Kankurrence
kager (1) ... Cookies med mandler og mark chokelade. Vanillestanger. Store ...
min-kage.blogspot.com/...08/cookies-med-mandler-og-mrk-chokelade html - 134k

ltaliensk panforte kage med chokolade - Italiensk panforte med ...
ltaliensk panforte med chokolade - Bagvaerk - Mad - Sondag ... Badeforhasng,
héndklzzder og lysestager 2607 2011, Octekage med kirsehasr 2507 2011 ...
wriy soendag.dkMad/Bagvaerk/taliensk_Panforte.aspy - S8k

Min kage: D&b og hermmeligt bryllup

Kirsebaer (1) Knaskbrad (1) Kobberbryllup (1) Konfekt (3) konfirmation ... Cookies med
mandler og merk chokolade. ‘anillestanger. Store syltedag. Motocross kage ...
min-kage.blogspot.com/2010/06/dab-og-hermmeligt-bryllup. ktml - 142k

Kirsebserdessert med chokolade

Impanerede dessert med kirsebar og chokolade ... Knzk kagen | mindre bidder og
fardel kugler af is og kage med kirsebar og lage. ...

wrriy mad-og-drikke.dk/opskrift-dessert. php?madopsknft=2113

= SimplyCooking Delikantinen
hieg ad jomfruhummer haller, skalagisk creme fraiche og purlsg ... Vahlrona

chokolade kage med kanel syltede kirsebaer, vanille iscreme og chokolade tyil ...
winid delikantinen dk/Default. asp?Page=06

Jens Svalgaard Kohrt : Semiakademisk Kageklub - SAK
Fladeboller med kirsebar og blsd nougat. 11. 2011-01-05, Peter ... Smakager med hyid
chokolade og kokus 7 +1. 2010-03-10. Bjarne. Daddel-valhsdde-kage ...

wasan imasda edn dlfwcvallaf ananrdnine - B7L




HUMANIORA

Problems: words In
contexts

Problem: Compounds constitute a specific issue in search, In
particular in the Scandinavian languages where they are
written in one word:

Search on apoteksovertagelse (farmacy takeover) will not
return relevant hits such as overtagelse ar apotek (takeover
of a farmacy) -

Aim: to examine how we can reduce irrelevant hits when
searching on split compounds

Method: to 1) look at the internal structure of the original
compound, and 2) analyze the context in which the split
compound occurs.

Bolette S. Pedersen, CLARA Course 2011



HUMANIORA

KOBENHAVNS UNIVERSITE1T

Problems: words in contexts

Query: apoteksovertagelse (farmacy takeover)

Udvidet til:  apotek overtagelse

19.0

Udgifter i forbindelse med [NP overtagelse, nyanleeg eller
flytning af et apotek]

9.0 Han lod ved [NP overtagelsen] foretage [NP en opteelling af
apotekets varelager]
Ved deling af sammensatte ord: 40 % precision

Ved indragelse af navnefrasegraenser: 81 % precision

Pedersen 2006

Bolette S. Pedersen, Leksikografi og sprogteknologi i Norden
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HUMANIORA

hI Q synonyms

hyponyms

E:_

Motor car insurance
Auto insurance

Insurance covering loss of or damage to
the vehicle

Bolette S. Pedersen, CLARA Course 2011
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HUMANIORA
KOBENHAVNS UNIVERSITE1T

Query expansion o

Eks.: Sggeforespargsel. “hvordan forsikrer jeg mit karetgf?”
(how do I insure of my vehicle?)
Expansion by means of DanNet (Danish wordnet):

Text 1: "Kaskoforsikring af campingvogne, som daekker bade
skader pa campingvogne og indboet i den”

(Kasco insurance of trailers ..)

Text 2: "Autoforsikring af motorkoretajer”
(Auto insurance of motor vehicles)

Text 3: "Har du tegnet forsikring pa din bil i selskabet”
(Have you got an insurance on your in the company?)

Bolette S. Pedersen, CLARA Course 2011
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KOBENHAVNS UNIVERSITET

Query expansion
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]

3 2 s

- = @
%2098 3 7

%, $Le%8% 3 <f
%g%fﬁ = Eéeu & e

o 055058058 FEF. &S
% 330 xEFFSFH

RELATIOMER
: ® eq has
%9 669 : : eq _Isymrl:m
éged / brages til
Kote,, 2! [ e e
é'agm vwsﬁ_e’ i fremstilles ved
Jsjfer ® brges til (objekt)
foraks ., i
bagaksﬂ indeholder
vVindspey) © placeret i‘
bagrude \ N . ! hax areb
forrude . : ® har del
hardtop -
kamd\e © har overbegreb
ywupee!
1
9o oot
AL}
ot 2%
au’c. W ﬂﬁ‘ﬁ
2
o
@

lygte

stabilisator

Jadw= ppois

Bolette S. Pedersen, CLARA Course 2011



Deeper semantic analysys (OntoQuery Project)

Content of NPs onto so-called ontological
descriptors.

An ontological descriptor is an algebraic term, or
ontotype, associated with a node in a lattice of
concepts (Nilsson 2001).

E.q. fedtdepoter hos born (fat deposits in children):

(depot x (CON: fedt) x (LOC: barn))

20
Bolette S. Pedersen, CLARA Course 2011
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Cuery:
Huilke syedorme hor at gere med maneel pa vilasrmer?

POStupyer
hvilkw PRON sypdumme/N hat'V PRES at UNIE pore’¥ [NF
med/PRAP mangelN pd/PRAEP vitaminer/N WTHEGHN
NF rrvoptilsct
[NP hvilke syplomites]  her af mane ded [NF trisngeel g
vitmminer]
dr"'____________ 4
Lemmatiser l,""'
\‘:ﬂr firvilken, wygdorm) , fmnngel ph vitumin)
Ontologicnl ;""
concept .
ook 7™ (syadom), ¢mang,vitamin)
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KOBENHAVNS UNIVERSITET

Advanced, experimental approache.

OntoQuery Prototype

Tagger final state: er/\VV_PRES der/UNIK b-vitaminer/N i/PRAP
kornprodukter/N

NP-recognizer:
[V_PRES er] [UNIK der] [NP [N b-vitaminer]] [PRAP i] [NP [N
kornprodukter]]

Query: er der B-vitaminer i kornprodukter
(B-vitamin), (kornprodukt)

¢ (.90 niacin: Pellagra forekommer fortrinsvis hos
ulandsbefolkninger, der indtager en ensidig kost bestaende af majs
eller andre kornprodukter, hvori niacin er fast bundet, og hos
personer, der indtager en kost med lavt proteinindhold eller er i
lzengerevarende behandling med lzegemidler, som haemmer
omdannelsen af tryptofan til nikotinamid.

(nikotinamid), (kost),(tryptofan),(pellagra),(ensidig,kost),(majs),(korn
produkt),(person),(lav,proteinindhold), (behandling),(leegemiddel)

¢ 0.50 niacin: niacin, (sammentreekning af eng. nicotinic acid vitamin),
feelleshetegnelse for nikotinsyre (CsHsO2N) og nikotinamid, der indgar i gruppen af
B-vitaminer, tidligere benaevnt B;-vitamin.

22

(sammentraekning),(vitamin),(nikotinsyre),(nikotinamid),(gruppe),(B-vitamin),(tidlig)
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HUMANIORA

Conclusions

= |exical semantics can improve IR
= Focus on both precision and recall

= Earlier attempts have not been so
successful (TREC reports)

= Bottle neck: quality and coverage of the
resources

Bolette S. Pedersen, CLARA Course 2011
Pede



