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Abstract

Matching algorithns automatically discover se-
manticrelationsbetweertwo autonanouslydevel-

oped concetual represetations of two overlap-
ping domairs. Typical exanplesof suchconcep
tualizationsare electronicmarket catalogies(e.g,

UNSPsSC and ECL @ss) andweb directores (e.g,

GOOGLE and YAHOO!). The objective of this pa-
peris thedescriptim of ausecasen which match-
ing algorithmhasbeenusedto re-classifyinto UN-

spsc thecataloge of the of ce equipnentandac-
cessoriesisedby a worldwide teleconmunication
compay to classifytheir supplies. Onthebasisof
this experiencewe are ervisagingnew application
of thealgoiithm in theareaof demar aggegation

andwe will concluethe pager by brie y describ

ing afuture apgicationin thisarea.

1 Intr oduction

In the e-Businessype, marketplaceshave beenproposedas
theoptimd solutionto fosteref ciency anddynamic business
integration,hawever, reality have shavn somethinglifferert.
The assumptionthat standarccatalogus cansubstitutdocal
oneshasbeenngylectedby thesimpleevidencethat,onsimi-
lar businesslomairs, therearedifferentcompetingstandards
[Agrawal and Srikant, 2001]. Moreover, compary buyers
have dif culties in adoping classi cation standardshatare
way complex andgereric from their simpleandtaskspeci ¢
ones. This is moretrue whenconsiderig thatlocal concep
tualizationsare not just the mereresultof cultural/histaical
differenceshut ratherthe conseqenceof different, substan-
tial, valualdle ways of doing things. Furthernore, the idea
of standadlizing semanticseemso be conceptally wrong
morethanpracticallyunfeasiblejf semantichetergeneityis
readin termsof richnessto be exploited ratherthanin terms
of noiseto bereducedBonifacioandMolani, 20GB]. In very
simple words, if pe@le call things in different waysis be-
causehey dodifferentthings,have differentgods, adop dif-
ferentperspecties.

In this scenariothe only feasiblesolutionto heterogne-
ity in e-Businesss the onethatadmitsthe existenceof a set
of hetergeneais and overlapping products cataloges, and
suppots semanticinteropeability betweenthen. Semantic
interoperability is reacled by matchingalgorithns, i.e., pro-
ceduescapale to nd semanticrelationsbetweenthe cat-
egoiies of differert products cataloges. Two exanples of
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matchirg algorithns, representingtwo differentappoaches,
arethe CTXMATCH algorithmdescribedn [Bouqué et al.,

2003, andtheGoldenBulletsystendescriledin [Ding etal.,

2004. Theformeris basedn NLP techniqesappliedto the

labelsoccuring in the classi cation andthe transfomation
of thematchingproddemin asatis ability prodem, while the

latter usestechniqiesfor information retrieva and machire

learningappliedto the contentof the classi cation. While

GolderBullet demauls for a training set, i.e., it needsa set
of exanplesof mappngsbetweerconceps which have been
checledmanually CTXxMATCH is completelyautomaticand
needsasinpu justtwo classi cations.

The objective of this paperis the descripion of an ex-
periment of applying the CTXMATCH algoithm in a case
whereno training setwasavailable. In particdar we apgy
CTXMATCH to nd mappirg betweerthecatalogieof of ce
equipmentandaccessoriessedto classifycompary suppli-
ersof aworldwidetelecomnunicationcompary andthestan-
dardcataloge UNSPSC. In this sensewe simulateda situa-
tion in which a network actorof a marketpla® becanesable
to shareinformationaboutprodictsandserviceswith other
actorswithout adoptirg a prece ned ontology. This pager
canbe conside alsoasa partial answerof the call for pro-
posaldescribe in [Schultenet al., 2001], wherethe autha
suggesthe following challengein the e-tusiness’[. ..] to
comeup with a genericmodelandworking solutionthat can
semiautomically mapa givenproductdescriptionbetween
two differert e-commere prodict classi cationstandads”.

Thepapeiis structuedasfollows. In Section?2 wedescribe
the CTxMATCH algorithm; Section3 describeghe prodem
andthesolutionwe have proposedn usecase . Sectiord drav
someconclsionsanddescribea futureapplication

2 CTXMATCH Algoritm

CTxMATCH enablesemantidntergperabilitybetweerover-
lappingconcep hierarchies throughmappng discorery. The
algorithm [Magrini et al., 2009 takesasinput two concep
tual hierardies (i.e. a sourcehierarcly anda target hierar
chy) andretuns a setof direded mappirgs betweensource
andtargetconceps. The mainfeatures of the algorithmare
the following: it doesnot considerconcep instancege.g,
documents),sothatit canbe usedin situationswheresuch
informationis partially availableor is not availableat all; it
returrs a semanticevaluation of the mappirg betweentwo
conceps (i.e. equivalelce, more genearl than lessgeneal
than); it is cortext-basedin the sensahatit builds a seman-
tic representatiorof the meaningof a coneptwhich deperls



bothonthepositionin whichit appearén aconcet hierarhy
andonworld knowledgeavailablein anexterral resoure.

The algorithm perfams threemain steps: (i) a linguistic
analysisof the corceptswithout consideing the hierarclical
structureof thecontet; (ii) alogicalinterpretationof thecon-
ceptbasedon the structuralrelatiors of the context; (iii) the
identi cation of mappng relationsbetweerthe logical inter
pretatiors of theconceps usingSAT.

2.1 Linguistic Analysis

The rst step of the procedire consistsof text chunkng,
i.e. dividing eachlabelinto syntacticallycorrelatedpartsof
words. We run the standad Alembic churker [Day and Vi-
lain, 2000], developedby MITRE Corpaationaspartof the
Alembic extraction system[Aberde® etal., 1995.

For exanple, with thelabel Globdizationand Free Trade
thechunker rst selectsaapartof speector eachword ("Glob-
alization'and Trace' arenowns, Free'is anadjectie, ‘and
is a conjunction); then, it identi es two noungrougs (NGSs),
i.e. "GLOBALIZATION' and Free TRADE' (noticethatthe
syntacticheadis markedin small capitals),anda coodinat-
ing conjunctionbetweerthem:

[(GLoBALIZATION) ] (and) [(Free) (TRADE) ]

The output of the churker is usedto transfam each
label into a basic logical form. A noun group consist-
ing of more than one word is interpieted as the corjunc-
tion of the headand all its mod ers; for instance,lron
Tradeis interpetedas[lron & Trad e]. Therelations
betweendifferent noun groys are interpretedon the ba-
sis of the linguistic material conne&ting them: coodinat-
ing conjurctions and commasare interpieted as a disjurc-
tion (e.g. Globalization and Free Trade is interpretedas
[[Globa lization ] [Free & Trade]]), prepe
sitions, like “in' or “of', are interpeted as a corjunc-
tion (e.g. Iron Trade of Great Britain is transfamed
into [[lron & Trade] & [Great & Britain 1)),
expressionglending exclusion like “except' or “but not', are
interpreted as a negaion (e.g. Garmentsexcept Skirts be-
comeg[Garments | & [Skirts ]]).t

In orderto perfom thesemantidnterpietationof thelabels
CTXMATCH accesse®VoRDNET [Fellbaum 1994. Whena
word is found, all the senseof that word are selectedand
attachedo thebasiclogical form.

When two or more words in a label are containel
in WORDNET as a single expression (i.e. a multi-
word), the correspondigy sensesare selected and, in
the basic logical form, the intersectionbetweenthe two
words is substitutedby the multiword. In the case of
[[iron* & trad e*] & |[great* & Britai n*]],
for instance, "Great Britain' is provided in WORDNET
as a single expression, so the logical interpetation is
substitutedby the sensesof the multiword, thus obtainirg
[[iron* & trad e*] & [Great Britain* ]].

2.2 Logical Inter pretation

The full logical form of a label is the conjurction of the
basiclogical forms of the label and all its ancestas. To
male an exanple, let's take the concep hierarcly whose

We usethefollowing notation: Trade'indicatesa simpleword;
Tradeindicatesalabelof aconcep; Trade indicatesapredicaten
alogicalform;trade* indicatesthedisjunctionof all thesensesf
“trade'in WORDNET; trade#3 indicatessenses of “trade', while
trade#[2, 4] indicateshedisjunctionof sense® andsenset.

root is Socce, with a descendat Leaguesand a further
descendnt Clubs The full logical form of the rod is
simply [soccer* ], the full logical form of Leaguesis
[[socce r* ] & [league* ]] andthe full logical form of
Clubsis[[soccer* | & [league* ] & [club* ]].

As explainedbefore the disjurction betweemoun groyps
canbe madeexplicit by the presencef a coordnating con-
junction but we canalso have implicit disjundion between
elementgplacedat differentlevelsof thehierardy. In theex-
ampleabore, at a deepetevel of analysistherearetwo con-

icting interpretdions: from the point of view of the hierar

chicalstructureclubsdenotes subsetf leagues ontheother
hand from thepointof view of theworld knowvledgeprovided
in WORDNET, [club#2 ] and[league#1 ] aredisjoint be-
causethey havethesamehypeanym, i.e. association  #1

. In orderto combire the two information sources)eagues
hasto be reintergetedasif it wereleaguesand clubs i.e.
[[leagu e#1] [club# 2]].

Similarly, alsothe negation is not always marked by ex-
pressiondike “but not' or “excef’. For instance,we can
have Socidogy andScienceassibling nodesclassi ed under
Acadenic Studyof Soccer Fromthe point of view of world
knowledge,socioloy is a sciencgandin factin WORDNET
sociology #1 isasecondevel hypornym of science#2 ).
As aconsegencethenodelabeledwith Sciercehasto bein-
terpretedasif it wereSciencesxceptSodology.

The recogrition of multiwords canalso be perfamedon
differentcontiguouslevels. For instancein WORDNET there
is amultiword “billiard playet, soin ahierachywhereSport
hasBilliar dsasachild andPlayerasafurtherdescendnt,the
conjunctionof [billia  rd* ] and[player* ] canbesubsti-
tutedwith the multiword, giving asa resultthe logical form
[[sport *] & [billiard Pplayer *]].

CTxMATCH perfamsword sensedisambigiationby tak-
ing into consideationbothstructual relationshetweerabels
andconcepual relatiors betweernwords belorging to differ-
entlabels.

LetL beageneic labelandL eitheranancestotabelor
a descendanlabel of L andlet s* ands * berespectrey
the setsof WORDNET sense®f aword in L anda word in
L . If oneof thesensebelorgingto s* is eithera synorym,
a hyperrym, a holorym, a hyporym or a merawym of oneof
the sensedelorgingto s *, thesetwo sensesre retainel
andall othersensesrediscarde.

As anexanple, imagineApge (which candende eithera
treeor a fruit) and Food asits ancestorsincethereexists a
hyponymy relationbetweerapple#1 (dending afruit) and
food#1 ,weretainapple#1 anddiscardapple#2 .

2.3 Computing ConceptsRelationsvia SAT

In the rst two steps CTXMATCH associateaformua
(expressedn asimpledescriptio logic) to eachconept  of
a hierachy. This formulais supposedo capturethe seman-
tic of this concets. Thelastphaseof CTXMATCH addesses
theprablemof discovering thesemantiaelationshipbetween
twoconceps and by redicingit to theprablemof check
ing, via SAT, a setof logical relatiors betweerthe formulas
and . The SAT problemis built in two steps First,
it selectshe portion  of the backgourd theoryrelevant to
and , hamelythe WORDNET relatiors involving
thesenseshatappeain and . Intheseconghase,
we compute someof thelogicd relatiors between and
which areimplied by



The backgopund theory relevant for computing
the relation between and is obtainedby translating
the WORDNET hierardiical relationson senseappearingin

and into a set of subsurptionsin descriptio
logic.

Theequialencebetween and
that and arebothimplied by

. Similarly, thefactthat is morespeci c [geneal]
is checledby verifying that
] is implied by ; the fact that
with  ischecledby verifying that
in ; nally thefactthat isdisjointfrom
by verifying that is notsatis ablein .

To eachrelationit is possibleto associatealsoa quariita-
tive measurehatconsidershe relationon the cardirality of
modads satisfyingw(k) andw(k").

is checledby verifying

than
is compdible
is satis able

ischecled

3 UsecaseProduct Re-classi cation

In orde to centrallymanag all thecompany acqusition pro-
cessestheheadgarterof awell knowvn world wide telecom
municdion compary hadrealizedaneProcuementsystem?,
whichall thecompany branchquatershave beenrequredto
join. In orde to join it, eachsingleof ce wasalsorequirel
to migratefrom the product catalogie they usedto manag
with, to the new onemanagdwithin the platfom. This cat-
alogeis extractedfrom the Universal StandardProdictsand
ServicesClassi cation (UNSPSC), which is an openglobal
coding systemthatclassi esproductsandservices.The UN-
SPSC is usedextersively around the world in the electroric
cataloges,searchengires,procuremenapplicationsystems
andaccounting systems.UNspPscC is afour level hierarclical
classi cation;anextractis repotedin thefollowing table:

Level 1 Furnitur e and Furnishings

Level 2 Accommodaion fur nitur e
Level 3 Furnitur e

Level 4 Stands

Level 4 Sofas

Level 4 Coatracks

Theltalianof ce aslkedusto applythematchingalghoitm
to re-classifyinto UNSPSC (version5.0.2 thecataloge of the
of ce equipmat and accessoriesisedto classify compary
supplies.

The itemsto be re-classi edare mainly labeledwith Ital-
ian phrasesbut labelscontainalsoabbeviations,acroryms,
proper names, someEnglishphrasesandsometyping erras.
The Englishtranslationof an extract of this list is reportel
in the following table (theitalic partswere containe in the
original labels).

Code | Description

ENT.2113
ENR.00.D
ESA.11.2
EVM.00.40

cartridgehp desket 200G
magnetidapecassettexatape 160m x| 7,0¢h
hybridroller pentelred
safetyscissorslength25cm

The item list was matchedwith two UNSPSC's-s@ments,
namely Ofce Equpmentand Accessoriesand Supplies
(segment 44) and Paper Materials and Products (segment
14).

2An eProcuremergysterris atechnologcal platformwhich sup-
portsa company in managingits procuremenhprocessesnd, more
in generaltheri-organizationof the valuechainon the supplyside.

Thelinguistic analysisof the labelsis repotedin the fol-
lowing table:

Itemlist uUNSPSC
(44,14)

# Concepts 194 272
Averagelabelrepdition | 1.0 1.0
Averagelabellengh 5.5words | 3.8words
WordNets coverage 33.6% 212%
Averagepolysemy 2.3 2.3
# Multiwords 11 15

3.1 Methodology

We startedwith thelinguistic analysis(nomalizationphase)
of the compary item catalogueandof the UNSPSC segments
we took into accoun. The linguistic analysis inovolves rst
amorphologcal cleaningproaess thena disambigiationand
enrichmentprocess. Thisis perfomedby accessinyVordNet
and, for eachgiventerm, nding outall the instancesf its
semantianearings (correspondiry to WordNetnumeic IDs)
andassociateo themall the availablesynoryms. The output
wastwo les with thesemanti@explicitations of thecataloge
items on one hard, and of the UNSPSC nodes on the other,
bothin termsof IDs of WordNet. Thenwe went on with
thematchirg phasdoy rumingthealghaitm onthetwo les.
Theresultof the matchirg canbe clearyinterpetedin terms
of re-classi cation if the algoithm returrs that the item
is equivalentto, or more speci ¢ than,the node yspsc Of
UNSPSC, then canbeclassi edunde yspsc Of UNSPSC.
Notice that the compary item cataloge we hadto deal
with, was a plain list of items, eachidenti ed with a nu-
mericalcodemadeup of two coupe of numlersthe rst re-
ferring to a setof more geneal cateyories(for examge, in
21.13 - cartridge hpdeskjet 200Q:- 21 correspndsto printer
tapescartridge andtoner). We rst normalizedandmatchel
agairst UNSPsC suchplainlist. Thisdid notleadusto a sat-
isfactoryresult. The algorithm perfamedmuchbetterwhen
we madeexplicit the hierarclical classi cation contairedin
theitem codes.This hasbeendoneby substitutingtheitems
rst numerical codeswith their textual descriptiam, provided
us by the compary. The validationphaseof our resultshas
beenmadeby comparing themwith the resultsof a simple
keyword basedalghoitm. Obviously, in orderto setthe cor
rectnessin termsof precisionandrecall, of suchresultswe
neededhcorrectmatchirg list to beusedaspointof refererce
for thevalidation Thenwe askadoman expert, Alessandro
Cederle Managng Director of Kompassitalia® to validatea
possiblecorrect matchinglist we provided him with.

3.2 Results

Thissectiongresentsheresultsof there-classi cation.Con-
sider rst the baselinemacthirg process. The baselinehas
beenperformedby a simplekeyword basedmatchingwhich
worked accordng to the following rule: for eachitem de-
scription(madeup of oneor more words)givesbackthe set
of noces,andtheir paths which maximizetheoccurenceof
theitem words.

The following tablessummaizes the resultsfor baseline
matchirg:

3Kompass (www.kompass.cm) is a compaty which provides
productinformation, contactsand otherinformation about1.8 mil-
lion compares worldwide. All compares areclassi ed underthe
Kompasg$roductClassi cationwith morethan52,000prodwctsand
services.



Baseline

classi cation
Totalitems 194  100%
Rightly classi ed 75 39%
Wronglyclassied | 91 50%
Nonclassi ed 27 14%

Giventhel94itemsto bere-classi ed thebaselingrocess
found 1945possiblenoces, that meansthat for eachitem it
found asetof 6 possiblemaximaingnodedy averag. What
is crucid is thatonly 75 out of the 194 proppsednocesare
corret¢. The baselinepeinga meresimple string matching
is ableto capturea certainnumter of re-classi cations,but
the percemageof erroris quite high (50%), with respecto
the oneof correctnesg39%) Suchparanetershaws differ-
entvaluesfor the matchirg algaithm, thatis ablenotonly to
compare stringshbut alsoto interpret their meaning There-
sultsof the matchingalgorithm arerepotedin the following
table:

Matching
classi cation
Totalitems 194 100%
Rightly classied | 134 70%
Wronglyclassied | 16 8%
Nonclassi ed 42 22%

In thiscasethepercemageof successs sensiblyhigher (70%)
and, even mostrelevant, the percemtageof erroris minimal
(8%). 4 Thisis con rmedalsoby thevaluesof precisio and
recall,computedwith respecto thevalidatedist:

| | FoundedMatch | Precision | Recall |

Baseline 1945 4% 39%
Matching 641 21% 70%

The baselineprecision level is quite small, while the
matchirg oneis not excellentbut de nitely better Thesame
obserationscanbedonealsofor therecallvalues.

Tablel repats someexamges wherethe algorithm found
ou{‘sa correctitemfor re-classi cation,while the baselinedid
nor.

The ability of the alghoritmto reasorboth on linguistical
dataandonstructual onesaccousfor its goodperfomance
with respecto the baselineone. ¢ Fromthelinguistical point
of view, two corsiderationsareto bedone.Firstthe possibil-
ity for our algoithm to maragewith synonmousallows it,
for example, to recogrize thatthe item perforatrice®, andall
its variants(perforatrice 2/4fori, perforatrice universalg etc)
have the samemeanimg of the UNSPSC nodepurezonatriceso
it suggestedo re-classifyit uncerthatnode.Secondthefact
that during the normdization phasea stemmingcleaningis
perfamedon wordsallows the matchingphaseto dealwith
lemmasn their basicform, without ary morghologcal mod
i cation. (e.g.thesingularor pluralword). This meanghat

in the example of theitem evidereiatore’ (singularform) the

“Noticethatthealgorithmdid nottake into accour only the UN-
spsc 4thlevel category, sincein somecasesatalogusitemscanbe
matchedwith uNspsc (3rd level) category nodes.

SSincethewholematchingwork stronglydepend®n languages,
we will presentresultsin Italian but provided with a very literally
Englishtranslation.We apologseif in somecasessuchtranslation
will not completelysupportthe readerin the comprehesionof the
example.

®In English: drilling madine

’In English: highlight

algorithm is ableto suggestthe matchirg with the unsPsc
nodeevidenzidori, whichis thepluralform.

¢ Fromthestructuralpointof view, the possibilityto reason
onsometopdogichalpropertiesallows thealghoritm to point
out a semanticaelationsuchas More Generl than between
thecompary cataloge item nastio per stampate, toner car-
tuccia, testinadi stampaand the UNSPSC node Cartucce
d'inchiostro. In this case,the propertiestaken into account
aretwo: the fact that the catalogie item hasjust onelevel
highe, while the uNsPsc onehastwo, andthe factthatthe
cataloge item is madeup of several singleitems, while the
UNSPSC onejustof one. Thesetwo consideationareenaigh
to setthat the meanimy of the rst shouldbe more geneal
thenthe secontk. If therearenot enowgh structuraldatato
suggesh semantiaelation,the alghaitm givesbackat least
aconpatibility betweerthetwo elementscompitedonsome
linguistic occurenceameasues(seethe lastfour lines of the
table). For the Non Classi ed items, it shouldbe noticedthe
following:

in somecasegheitemto bere-classi edhasaincorrect
positionwithin thecompay cataloge, sothe matchirg
alghoitm couldh't computein theright waytherelations
with thenodeandits fathemode.Exampesaretheash-
tray which hasbeenclassi ed uncer tapedisperser, the
wrapping paperwhich hasbeenclassi ed under adhe-
sivelabels

in somecasesn order to uncerstandhe meanimg of the
itemto bere-classi ed,moredomainknowledgeshoud
berequestec@ndthenembededwithin the system.An
exampe is the caseof pape for hp: in order to unde-
standthatit is printer pape, it's necessaryo know that
hp standgor Helwett Packardandthatthisis acompary
which producesprinters.

A nal stepof theusecasewashaving a secondmnatchirg
betweenthe compary catalogués IDs andthe outputof the
normalizationof the Endish versionof uNspsc with the En-
glishversian of WordNet. This procelure,viablebecause¢he
matchirg compuation perfaming on the matrix takes into
accoun just the concepts'IDs, allows usto nd mary more
matchirg thanusingjust onelanguag.

More in geneal, this way allows usto appoachandman-
agemultilanguageervironmerts andto exploit the richness
which typically charateizesthe Englishversionof ary lin-
guisticresourcs. 8

Two lessondave beenlearredfrom this experiment. First,
ouralgorithmis godd for re-classi cationratherthanfor sim-
ple classi cation of a plain list of items. As previuosly ex-
plained thealghaitm exploits two kindsof data,linguistical
andstructuralones:in the caseof a plain list, the secondset
of dataaremissedandthis impads on theresults'goochess.
This is the reasonwhy resultsde nitely improve whenwe
run the alghaitm on the company items catalogie enrichel
by the category structureextractedfrom thenumericé codes.

The secondessonconcens the quality of thelabels. The
betterthe labelsare written, the betteris the matchirg ob-
tained. In presenceof meanimglesslabels such as short-
cuts (“num” for numker, “cart” for cartridge, etc.), proper

names(Duracell, Hewlett Packad, etc.), this versia of the

8\We do notreportherethe resultsof this laststep,sincewe can-
notcompae themwith theresultsof the baselinghat,beinga mere
keyword basedalgorithm,could run only on homogemuslinguisti-
cal situation.



perforatrice/perforatrica 2-4 fori

Macchne dauf cio, materialie accessori/
Fornitureperuf cio/F ornitureper scrivanie/
Punzomatrici percarta

nastroperstampantetoner, cartucciatestinadi stampa

Macchne dauf cio, materialie accessori/
Fornituredi stampantitelecopiatricie copiatrici/
Cartucced'inchiostro

nastroper stampantetoner, cartucciatestinadi stampa

Macchne dauf cio, materialie accessori/
Fornituredi stampantitelecopiatricie copiatrici/Toner

pennalampostil,pennarellogvidenziatore/eidenziatore

Fornitureperuf cio/Strumenti per scrittura/Evidenziatori

Fornitureper uf cio/Strumenti perscrittura/

pennaasferapennabiro ¢ 70% Assortimentadi pennee matite
decimetrodoppio/deametrodoppo in plasticabianco ¢c71%  Accessoriperl'uf cio ela scrivania’/Accesso perdisggno
: P s Macchne dauf cio, materialie accessori/
kit pulizia/kit puliziaPC ¢ 80% Accessoripermacchined'uf cio/Kit perpulituradi compuer
kit pulizia/kit pulizia testinenastroexataped mm ¢ 72% Materiali peruf cio/Macchine dauf cio, materialie accesso/

Accessoripermacchined'uf cio/Pulitori di nastri

Table 1: Reclassi cationsfound by CTXMATCH andnot found by the baseling(  standsfor “more geneal than”, and“c”

standdgfor “compatible”)

algorithm is not capableof assigninga proper semanticto
the labels, decreasinghe perfomances. Possibleimprove-
mentsin this direction could be reachd through two ways.
First, thelinguistic analysisof labelscanbeimproved by us-
ing domainorientedlinguistical resources Severd dommains
are developing thesaurapntolaies, standardclassi cations
which speci cally deal with their lexicons. ° Thesekind
of resourcednvolve also relevart propeg names,compary
namesabbeviationsandacroryms,whichright now arestill
prodematicdatafor the algoithm.® The secondway to be
investigatedis the possibility of suppeting funcionalities of
spell checkirg, ableto detectspellingerrois andto suggest
theright alternatves.

4 RelatedWork

An alternatve apgoachto CTxMATCH, for product classi -
cationin uNsPsc, calledGoldenBullet,is describé in [Ding
etal., 2004. GoldenBiliet is an ervironment that suppat
product classi cation accordng to conten standads. It ap-
plies techniqees of information retrieval and machire learn-
ing. Theclassi cationis basedon a training set. The clas-
si cation algorithm implemened in GoldenBulletperfams
indeedvery well whenit is usedin a superisedway. This
apprach can therebre be useful (and maybeit could per
form betterthanCTXMATCH) in presereof arepresentatie
setof pre-classi edexanples. CTXMATCH, insteadbrovides
goodresultsalsowithout suchatrainingset.

A relevart apprachto ontolagy matchinghasbeenpro-
posedin [Doanet al., 2004 and[Madhavan et al., 20Q@].
Althought the aim of the work (i.e. establishingmappirgs
amory corceptsof ovedapping ontolggies) is in mary re-
spectssimilar to our goals,the methalologes differ signif-
icantly. A majordifferenceis thatthe GLUE systembuilds
mappngs taking advartage of information contaired in in-
stanceswhile our currentversion of the CTXMATCH algo-

%for examplein the Healthcaredomaina good linguistical re-
sourceds MESH (http://www.nIm.nih.gaw/mesh/) the NationalLi-
brary of Medicine's controlledvocahulary thesauruslt consistsof
setsof termsnamingdescriptorsn a hierarchicaktructurethatper
mits searchingat variouslevels of speci city.

Wseehttp://www.acrorym nder.com/for anexampleof acrorym
database.

rithm completelyignoresthem. This makes CTXMATCH
moreappealing, sincemostof the ontdogiescurrently avail-
able on the SemanticWeb still do not contain signi cant
amount of instancesA secondlifferenceconcers the useof
doman-depadentconstraintswhich, in caseof the GLUE
system,needto be provided manudly by domain experts,
while in CTXMATCH they areautonatically extractedfrom
an alreadyexisting resouce (i.e. WordNet). Finally, CTx-
MATCH attemptsto provide a qualitative caracterizatio of
themappirg in termsof therelationinvolvedamongwo con-
ceptsafeatue whichis notconsiderd in GLUE. Although a
strict compaisonwith the performarcesrepatedin [Doanet
al., 2009 is ratherdif cult, theaccurag achiesed by CTx-
MATCH couldberoughly comparedwith theaccurag of the
GLUE modulewhich useslessinformation (i.e. the “name
learnet).

A mappng procedire basedon lexical information has
beenpropasedin [Bergamaschiet al., 20@2]. No quartita-
tive evaluation is repated. Only a qualitatve exempi ca-
tion, basedon thetaskpropasedin [Schultenetal., 20Q1], is
describedo shav thealgorithmcapabilities.

Finally, the evaluation of the AnchorPROMPT System
[Noy and Musen, 2001] has been condicted on two on-
tologiesand the mappirgs identi ed by the algorithm have
beenmanually checled. Resultsarepresetedin termof the
achieved precision.

5 Conclusionsand Further Application

We focusedon the evaluation of a context matchirg algo-
rithm, which automaticallygeneates mappirgs amorg the
concepps of two overlappinghierarches. Themainfeatureof
thealgorittm arethefollowing: it doesnot considerconcet
instancessothatit canbeusedn situationsvheresuchinfor-
mationis partially availableor notavailableatall; it returrs a
qualitative estimationof the mayping betweenwo corcepts
(i.e. equivdence more generl than lessgenesd than); it
is contentbasedjn the sensehatit builds a semantiaepte-
sentatiorof the meanimy of a concep givenboththe context
of its neightorhaod andthe world knowledgeavailablein an
exterral resouce (i.e. WordNet).

We have presentedthree empiricd expetiments with a
twofold aim: rst, we wantedto evaluate the CTXMATCH
algorithm in real, large scalescenarig; secondwe wanted



to testdifferent evaluation methalologes. In particular we
have experimentedCTXMATCH onWebdirectofesandmar
ket placecatalogus.

A numler of datahave beencollected,which areto be
consideedasa rst contibution toward comma evaluation
practicesand the possibility to shareresource for context
matchirng algoithms.

Anothe applicationwe are now working on is a system
to manag the autonatical aggeation of buyers' demaunls.
This is aimedto be embedledin thosetechrological plat-
forms (suchaseProcuementssystem,or alsomarketdaces)
wherethepossibilityfor buyersto aggegatetheir prodict de-
mand couldgive themsomeadvartagesn termsof forniture
condtions or buying power. In order to suppot the agge-
gationprocessthe systemshouldbe able, rst to point out
groyss of buyersinterestedn a similar cateyory of product,
thento suggst if andhow eachbuyer shouldmodfy some
requestedfeatuesin orde to getto moreadwantagesAs an
exampe conside the following case:the acqusition of ces
of two pulic universities are interestedn buying 200 mo-
bile phanes,but oneof ce prefeesmoliles with thefeatures
A andB, the otherof ce is moreinterestedn mokle with
thefeaturesC andD. Let's supmsethata mohile sellerpro-
posesa strongdiscownt for 400 mobileswith featuesA, D
andE. If the two of ces cornverged on this lastkind of mo-
bile, they would getto the discownt. In order to suppot this
process,the systemshouldbe ablenot only to matchitem at
the product descriptionlevel, but also at the attribute level.
Attributesareusedto specifyprodict featuessuchascolor,
lenght, size,etc,andtypically they aretheelementonwhich
a negatiation processcould be dore. The rst ideawe are
investigatingonis to develop differen attribute contects (one
for colors, onefor lengh, onefor size,...) anda speci c ver
sion of the alghaitm aimedto matchthis kind of structures.
Thisway would allow usto split the matchingbetweerprod
uctstructuresandthe onebetweenattribute structuesandto
combine afterwardsthe two setsof results.

A stepfurtherwill beto develop the capalility for thesys-
temto suppot buyersin the negotiatian on attributes,for ex-
ampleby providing userswith simulationsof differentcom-
binatiors of attributesanddisplayirg therelatedadwantags.
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