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ABSTRACT

This paper show how location named entity (LNE) extraction and annotation, which makes part
of our named entity recognition (NER) systems, is an important task in managing the great
amount of data. In this paper, we try to explain our linguistic approach in our rule-based LNE
recognition and classification system based on syntactico-semantic patterns. To reach good
results, we have taken into account morpho-syntactic information provided by morpho-syntactic
analysis based on DIINAR database, and syntactico-semantic classification of both location
name trigger words (TW) and extensions. Formally, different trigger word sense implies
different syntactic entity structures. We also show the semantic data that our LNE recognition
and classification system can provide to both information extraction (IE) and information
retrieval(IR). The XML database output of the LNE system constituted an important resource for
IE and IR. Future project will improve this processing output in order to exploit it in computer-
assisted Translation (CAT).
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1. INTRODUCTION

Geographic document pose a problem to IR. For this reason, it is very important to particularly
exploit lexical entitiesreferring to location instances (location named entities/proper names). The
provided data and classification are important in IR especially in location proper name
contextualisation in text. Text geo-parsing, which means identifying place names in corpus, is
one of the experimental approaches in Digital Humanities, particularly in Geospatial
Humanities.l. Gregory (2015) emphasises the importance of spatial humanities and the necessity
of the creation of corresponding databases for geographic information.J.L. Leidner, (2007)
worked on LNE for geographic information system (GIS). Text geo-parsing is part of location
named entity recognition (LNER), which is a subfield in NLP. A great deal of research has been
done on named entity recognition (NER) in general. However, this task, as we will particularly
show in this paper, is a sub-task that can actually play an important role in many natural language
processing (NLP) applications, especially in IR. This is actually realised by providing annotated
index, which is an XML database (LNER system output) enriched with semantic annotations,
which can provide a NE class filter to research engine. It also plays a vital role in ontology
enrichment for semantic web. LNE interrelations and their relation with other NE of different
classes (PERSON, ORGANISATION, EVENT, TIME etc.) represent an interesting resource for
IR and IE etc. Generally, NE are lexical entities with very important informative value. M.
Asharefet.al [2012], for example, used NE extraction from crime text. The recognition and
classification of these entities can provide valuable economic, social and political information
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associated to locations. This is due to what M. Herrmann [2008] calls ‘‘referential unicity’’ to
define and characterise NE and particularly proper names. « LOCATION », beside « PERSON »,
« ORGANISATION », « EVENT » etc. is one of the most important NE classes. Fine
annotations of LNE are central in many tasks such as improving geographic text and general
corpus analysis. They offer the possibility to associate different entity classes to different location
sub-classes.

2. METHODOLOGY: LINGUISTIC DESCRIPTION

LNE belongs to different lexical and lexico-syntactic categories:

O

Simple Complex
Pur proper Impur Pur proper Tmpur
Hybnd
name proper name name Proper name S
olaidl Lol Anallf ) Ana Al B Ay prall d8heall Js8p Jls e
Washington Al-anwar City/the Old San Fransisco  The kingdom  Charles De Gaule
city of Morocco airport

Figure 1.LNE lexico-syntactic categories

Our rule-based system takes into account these structure properties in their recognition and
classification by fine annotations. Therefore, we used a set of lexical, syntactic, and semantic
classifications to build correct syntactico-semantic rules of our system.

2.1. Lexical Information
2.1.1.Morpho-syntactic analysis

Our LNER system makes part of our rule-based NER system, which is processing of six levels.
We are not going to expose a detailed description of our system here. Level 0 applies the
morpho-syntactic analysis which is the first and basic step in our system. We use a morpho-
syntactic analysis system based on DIINAR, a rich Arabic lexical database constructed by many
researchers: J. Dichy, from Lumiére university Lyon 2, and A. Braham from Manouba University
Tunisia, (linguistic aspect), M. Hassoun, ENSSIB Lyon, Research Institute for Computer Science
and Telecommunication in Tunis, and S. Ghazali from High Institute of Language in
Tunis(computer science aspect).This database provides our morpho-synyactic analysis system
with rich morpho-syntactic data. The morpho-syntactic-analysis represents the first pre-treatment
step for our LNE extraction system (Level 0). For example, the words 4ikisll (the region) and
sl 5 (and centres) aremorpho-syntactically analysed as follows:
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E.g.1:48kid) (the region)

<pos start="0" finish="0" content="42kid" group="word">
<morphology category="C_NOUN" group="C_NOUN" lemma="35L3" root="2zL"
string="iaLi1\" form="4li." formv="4GL%">
<traitNoun gender="Female" number="Singular" mode="Determined"
case="Nominative"/ >
=proclitic category="C_PCL_N" string=""" formn—="">
<traifNoun mode="Determined" case="Nominative"/>
=/proclitic>
</morphology>
<interpretation=
<interpretation=

Eg. Alsdll (and centers)

<pos start="0" fimsh="0" content="_3 321 5" group="word">
<interpretation=
<morphology category="C_NOUN" group="C_ NOUN" lemma—
string="_l 521l ;" form="_i2" formv="_32">
=trartNoun gender="Female" number="Plural” mode="Determined"
case="Genetive"/>
=proclitic category="C_PCL_N" string="J's" formn="_13">
<traitNoun mode="Determined” case="Genetive"/ >
</proclitic=
</morphology>
=/interpretation
=pos>

S5 root=" 5"

Figure 2. Examples of morpho-syntactic analysis

This Lexical resource constitute the base for our syntactic rules in that it provides lexical
information that are basic data in our NE recognition and classification system.

2.1.2 Semantic classification

Our sub-classification of the class « «LOCATION» is based on many approaches: field,
organisation location, organisation building, geographic location, address and facility.

“r

Il el

Politics : s wilae J3e (le batiment du Parlement européen)
Economy : daik 3 515 sl (Renault plant in Tanger)
Sport -paill Sl a2y a4l st 8l 3. (CAF s building)
Security : 1530 5e¥ (ulas (The United Nations Security Council)
Etc. (Autre domaine)

Location Geo-political : L s (France)
Geo-administrative -ow b (Paris)
Geo-naturel : jea¥! s=dl (The Red Sea)

Adress - sedall eaap LS (Mohamed V street)

Faciliy : 3250 2 (Elwahdat dam)

Figure 3. Location sub-categories

The figure above show that LOCATION class can be defined by:
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- Field (politics, security, sport, economy .etc.): it functions as a distinctive feature based
on a well-defined semantic field classification.

- Geography: this allows us to distinguish geographic proper names form other types of
location. This sub-class is subdivided on many subclasses : geopolitical, which includes
« country », «city », «region », « department » etc. and geo-natural, in which we put
« Sea », « mountain », « river » etc.

- Facility: this information is associated to different facility proper names (dam,
motorway, stadium etc.).

This information is provided by the recognised LNE constituent information and expressed by
fine semantic annotations. The figure bellow show how LNE are annotated by our system and the
classifying information provided by these semantic annotations (for visibility, 1 put the entity and
the annotation in bold):

Eg.1 : 5as3all &y all =l jLay) (United Arab Emirates)

<pos start="0" finish="0" content="3aZall du all o Ly
<interpretation>
<morphology category="C_PN" group="gNE.Location.GeoPolitical.Country” lemma="=!_jl¥1" root=""
string="=!_L¥!" form="" formwv=""/>
<morphology category="C_NOUN" group="wCountryTail” lemma="i1’5" root="—=" string="%xu_ =1"
form="ax_=" formu="5uj5">
<traithMoun gender="Female" number="Singular" mode="Determined” case="Genetive"/=
<proclitic category="C_PCL_N" string="J/" formu="c"=
<traitNoun gender="" number="" mode="Determined” case="Genetive" />
</proclitic=
</morphology=
</pos>

Eg.2 - laall 2ais (Jemeirah mosque)

<pos start="0" finish="0" content="1_ssadl faws” group=""»
<interpretation>

<meorphology category="C_NOUN" group="wFacility.Religion" lemma="1212" root="1aw=" string="las"

form="12wa" formy=">2s14">
<traitMoun gender="Male" number="Singular" mode="Indetermined" case="Nominative" /=

</morphology>

<morphology category="C_PN" group="gNE.Location.GeoAdministrative” lemma="!_se=ll" root=""
string="1_e="" form="" formy=""/>

<properties category="gME.Location.Facility.Religion™ group="gNE.Location.Facility.Religion"

. s,

lemma="" root="" string="1_seall 2awa" form="12use " formy="20ut " />
</interpretation=
=/pos=

Figure 4. Examples of LNE annotation output

We note that the second annotation example contains two LNE categories:
gNE.Location.GeoAdministrative and gNE.Location.Facility.Religion. Based on entity
constituents translated by our lexical semantic classification (e.g. wFacility.Religion), each of
these annotations provide some location information (location, geo-administrative, facility,
religion). To morpho-syntactic data, we add and semantic information .We classified the
linguistic entities involved in LNE structure, in our syntactico-semantic rule system, according to
different semantic (semantic fields) and conceptual relations (TW classes). We put this TW
lexicon into different categories according to common semantic, conceptual and lexico-syntactic
criteria.

A.  TW (Trigger words) :

TW are word marking NE initial position. For example, usa (council), 4« (association), 4
(committee) etc. are generic TW belonging to the class LOCATION/ORGANISATION. These
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are distinguished form specific TW like 4:L=# (consulate) , U=« (airport) for syntactico-semantic
reasons. These semantically different TW classes belong to different LOCATION sub-classes
since they participate in different syntactico-semantic patterns (rules). In Level 1, we added this
lexico-semantic information to morpho-syntactic output of level 0.

B. Proper names :

We have also enrichedLevel 1 with a set of:
- Lists of sub-category locations: these lists of simple LNE of countries, cities, rivers, mountains
etc. aims to enrich le lexical database. For example:

a.<_xl(Morocco), L (France) etc. =>gNE.LOCATION.GeoPolitical.Country
b. s b (Paris), BL_(Rabat) etc. =>gNE.LOCATION.GeoAdministrative.City

- Syntactic entities: syntactic entities are extracted and annotated using our syntactico-semantic
rules combining constituents.

a. 48,8l 4 giall 2 sl (The southeastern frontiers) =>gNE.LOCATION.GeoPolitical

b. L sl Y caldll (The Japanese Olympic Stadium)
=>gNE.LOCATION.Facility.Sport

c. ISl 4y (the city of Agadir) =>gNE.LOCATION.GeoAdministrative.City

To illustrate the results of Level 1 we suggest the following two sentences, in which different
colors mark different entity classes and sub-classes extracted in this level by our NE recognition
and classification system:

Sentence 1:
o S Gl el (s BRI ol A LN ) 5 51 aen D SNTIONRY)
Sentence 2:

&Mu\@;w,@u;@g\cwu@@mu\ﬁw@m, AL il il o)l U <
REOAIL s o ASEINTREIAT s L sl

In these two examples, the NER system extracted and classified the LNE:Sws (Moscow)
(gNE.LOCATION.GeoAdministrative.Country), in sentence 1, and the complex TW il palaall
(the national council) in of the NE <iaball aais, EEFREE] Alle,laiils odaall,
LOCATION/ORGANISATION ambiguity is resolved in the following Ievels exploiting
contextual elements such as the prepositions? (in) and ORGANISATION attributes such asg)
(president) in oY) (3sisl ib gllulsallini ) (the president of the National Council of Human Rights)
which disambiguates the NE class into gNE_PERSON_Society. Here, we combine
““organisation’’ with “‘person function’’ attribute.

Our study deals with NE linguistic specificities and the elements involved in their syntactico-
semantic structures. These linguistic data highlight several levels of analysis.

2.2. Syntactico-Semantic Information

Our study starts from the principles that TW represent the head of the noun phrase NE (NP)and it
is accompanied with one or several modifiers or complements. Second, Each LNE class has
defined set of attributes (generally extracted in Level 1 and 2), which are put in a well-determined
distribution in NE extraction patterns. Third, Complex LNE structures are composed of many
linguistic entities combined in a defined order (immediate constituent analysis). Fourth, fine
annotation depends on trigger word and extension information. Therefore, in the syntactico-
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semantic level, we will shed light on two important aspects: NE structure constituents and NE
class attributes.

2.2.1. LNE Structure Constituents

LNE constituents are crucial in LNE constituent combinations and classification. The structure of
NE is divided into two parts: trigger words and extensions.

A. Trigger word :

We have taken into account different perspectives in constructing the typology of trigger words:

Internal -[ Internal evidence = TW is part of LNE
Lexical < evidence Eg. odos in oY) ulee maplis al-amn (conseil de sécurits)

approach Extarnal External evidence 2 — TW is part of LNE
ternd Eg. 4 in ¢l z58 4004 madinat nyGytrk (The city of
evidence New York
Simpl Simple TW = TW is LNE class/sub-class
) _ mpe Eg. udsa in o) Gdao maglis al-amn (conseil de
‘ W . Synfactic w SBCUrite)
calegorization approach Compl Complex TW =2 class moditier 1s a nationahty =
o;g,ex -[ LNE geopolitical origine
Eg =all pulsadll al-maglis al-halygy Golf council
Generic _[ Generic TW = LNE class _
Eg. Aa Nl Ak al-munazzamaf al-‘alamiyyat

_ W
Semantic
approach Specific _[ Specific TW = LNE sub-class
W Eg. i 4%2a madynat $adda (the city of Jaddah)

Figure 5.Trigger word typology

As the figure shows, TW sub-categorization provides interesting information for LNE
recognition and classification.

B. NE extensions :

The NE extensions concern the morpho-syntactic or syntactic entities occurring after trigger
words, they, mark the frontiers of the extracted NE and specify their sub-classes. Information
provided by the extension is very useful in solving the problems of NE frontiers and
classification.
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Morphao-

symtactic
LNE extension Symtactic
categorization

Semantic <

Figure 6. LNE extension categorisation

CN _[ Eg. &d¥ alas (the Security Council)
PN { Eg. s:lviate (Bardu Museum)

VP Eg. fduad®yl il was (The Orgamisation of
; Economic Development)

PP Eg. bl @sfal Sl bl (the National Council
of Human Richis)

Field .[ Eg. &%) Ldss (the Security Council)

PN -[ Eg. dss JJd 7 L2 (avenue Charles De Gaulle)

2.2.2. LNE class semantic attributes and relation with NE

LNE semantic attributes are classes that participate in the formation of their syntactico-semantic
patterns. They have values, which are recognised and represented by different types of linguistic
entities classified by our NER system. For example, the LNE attribute « person proper name» in
JssS9d JuL& ¢ Ligari‘Sarldigul (Charles De Gaulle) has the value «dsSse Ju4 » Sarldiigul (Charles
De Gaulle). LNE attribute position is « after TW » and LNE are, in their turn, are attributes in
other named entities.

A. Attributes after TW
In this case, class attribute values do not change LNE class. The formal description is a semantic
feature structure: LNE « x attribute » has «y value ». For example, the LNE Jokd gl

Jsssxari 3arl diigul (Avenue Charles De Gaulle) « person proper name attribute» has « J_wid oS g2
sarl digul (Charles De Gaulle) value ».

— Location Eg. <™ Ju= g1bal al-"alb (The Alps Mountains).

PN=Person Eg. Js8s 5 5 3an" 8arl dogul (Charles De Gaulle Street)

LNE class __J
attributes
after TW Function Eg. bl o33 8 5= e markaz al-tarwid a-ttibbi (reeducation center)
PN=City  Eg wauk /sSeed) B Gl 220 madynaf san fransisku/barys (City of
"~ Jcountry  SanFrancisco/Paris)

Figure 7. LNE class attributes after TW
B. LNE=NE attributes

The LNE do not have attributes before the TW but can be attributes of other NE
classes.Nonetheless, they should not be lost within other NE in which they are constituents
providing some information such as event/location relation (a and b) and event/organisation
relation (c):
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EVENT NE attribute ATW = GEOPOLITICAL LOCATION NE

a) «isia i (Geneva Meeting) is EVENT NE with «location attribute» whose value is

—assunif (Geneva).

b) Cmall 8 duad Y1 Gl G sl 5 danldll 3500 (The twenty-ninth Olympic Games 2008 in

China) is EVENT NE with «location attribute» whose value is (wall(China).

ORGANISATION NE attribute BTW = LOCATION BUILDING NE

C) sl oY) Lulaa s (The international Security Council Building) is ORGANISATION

NE with «location building attribute» whose value is the whole NE sl e¥) Gadas (s
(The international Security Council Building) because the attribute is before the
ORGANISATION NE TW.This contributes in solving the problem of some cases of
metonymy typical of ORGANISATION NE.

C. The role of « nationality » modifier and of « geopolitical location » complement

« Nationality » and « geopolitical location » are geo political (location) attributes in NE whose
value is respectively an adjective (modifier) or geopolitical proper name (complement); both
entities denote a geo political information of the NE in which they are constituent after TW.

a.

b.

C.
d.

hiadl (pall e Al 4 Sall i (the Moroccan government president sa‘d a-ddin al-
‘utmani) =>gNE_PERSON_Politics

cwl Al Sua¥) owd)l(The  American President  Donald — Trump)
=>gNE_PERSON_Paolitics

9099 Xl dluli(the European Central Bank)

2019 pLsll sl (ki8] 40 Sls e (Marrakech International Film Festival 2019)

From annotations provided by our NER system, geopolitical origin is one of the information that
can be extracted:

Table 1. NE semantic constituents

NE Annotation Class Field Geopolitica | Proper name | Date
| origine
g\ gNE_PERSON | PERSON | Politics | American el 3 Al 5
Sy _Politics (America)
UA\‘).} J!U}A

o=, | gNE_PERSON | PERSON | Politics Ladl Siall all 2

dasSall _Politics (Moroccan/
Qs Ay prall morocco)

cpll
@Lud\

JETR] gNE_ORGANI | ORGANI | Finance | sy PECAIER
sS4 | SATION_Fina | SATION (European, oY)
s2303Y) nce Europe)

Olags | gNE_EVENT_ | EVENT Art S e S e e e | 2019

S 4 Art (Marrakech) alll L l)

gr/ PRy

2019
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Location information provided by « nationality » as well as city and country names can be
exploited in to enrich different kind of databases for many purposes and to establish relation with
other NE classes.

3. RESULTS AND EVALUATION

The result of our LNER system is an XML database with annotated place proper names. Here are
some examples:

<pos start="0" finish="0" content="4& & " group="">

<interpretation>

<morphology category="C_NOUN" group="wFacility" lemma="as" root="Gs"
form="G&" formv="Gs"

<traitNoun gender="Female" number="Singular" mode="Annexion" case="Accusative"/>
</morphology>

<morphology category="C_PN" group="cPN" lemma="4&x.i" root="" string="4&.8\" form=""
formv=""/>

<properties category="gNE.Location.Facility" group="gNE.Location.Facility" lemma=
string="4c 2.3 &" form=" "formy="Gs "/>

</interpretation>

</pos>

" oween

string="G4

root=

<pos start="0" finish="0" content="4zui sill 43 ) gg-anll">

<interpretation>

<morphology category="C_NOUN" group="gNE.Location.GeoPolitical. Country"
lemma="43 565" root=""_s=x" String="4:_ seasll" form="4%) seax" formy="4 ) s2a">

<traitNoun gender="Female" humber="Singular" mode="Determined" case="Accusative"/>
<proclitic category="C_PCL_N" string="J" formv="J">

<traitNoun gender="" number="" mode="Determined" case="Accusative"/>

</proclitic>

</morphology>

</pos>

<pos start="0" finish="0" content=" ">

<interpretation>

<morphology category="C_VB" group="gNE.Location.GeoAdministrative.City"
lemma="¢y/Ca" root="cx" string="=+" form=" =" formv="">

<traitVerb pronoun="2PFS" tens="IMP_SPL_ACT"/>

</morphology>

<properties category="gNE.Location.GeoAdministrative.City"
group="gNE.Location.GeoAdministrative" lemma="&/a" root="cx" string="=" form=""
formy="">

<traitVerbpronoun="2PFS" tens="IMP_SPL_ACT"/>

</properties>

</interpretation>

</pos>

<posstart="0" finish="0" content="_sa} 4" group="">

<interpretation>

<morphology category="C_NOUN" group="wFacility" lemma="4&:2" root="G3" string="as"
form="4uax" formy="43">

<traitNoun gender="Female" number="Singular" mode="Indetermined" case="Nominative"/>
</morphology>
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<morphology category="C_NOUN" group="gNE.Location.GeoAdministrative" lemma="_33"
root="_a" string=",4a" form="_3" formv="_33">
<traitNoun gender="Male" number="Singular" mode="Determined" case="Genetive"/>
<proclitic category="C_PCL_N" string="J" formv="J">
<traitNoun gender="" number="" mode="Determined" case="Genetive"/>
</proclitic>
</morphology>

<properties category="gNE.Location.Facility" group="gNE.Location.Facility"
lemma="" root="" string="_sal 481" form="_,5al) A30a" formy="3all 43,03">
<traitNoun gender="Male" number="Singular" mode="Determined" case="Genetive"/>
</properties>
</interpretation>
</pos>

<pos start="0" finish="0" content="c_lY¥) ci yaal">

<interpretation>

<morphology category="C_NOUN" group="wEconomicOrglndet" lemma="y=4" root=""_ja"
string="a_sad" form="ci_sas" formv="ca Jla2">

<traitNoun gender="Male" number="Singular" mode="Indetermined" case="Nominative"/>
<proclitic category="C_PCL_N" string="J" formv="J">

<traitNoun gender="" number="" mode="Indetermined" case="Nominative"/>

</proclitic>

</morphology>

<morphology category="C_PN" group="gNE.Location.GeoPolitical. Country"

lemma="<l LY root="" string="<l LY\ form="" formv=""/>
<properties  category="gNE.Organisation.Economy"  group="gNE.Organisation.Economy"

lemma="" root=""string="cl _je¥) i yaal" form="cs uadl "formv="c =l "/>
</interpretation>
</pos>

<pos start="0" finish="0" content="_aa Jwa" group="">

<interpretation>

<morphology category="C_NOUN" group="wGeoNaturalLocation" lemma="Jts" root="Jx"
string="dL" form="J" formv="0a">

<traitNoun gender="Male" number="Singular" mode="Indetermined" case="Nominative"/>
</morphology>

<morphology category="C_NOUN" group="cNoun" lemma="_2=
form="_aa" formv="_3x">

<traitNoun gender="None" number="Singular" mode="Annexion" case="Accusative"/>
</morphology>

<properties category="gNE.Location.GeoNatural" group="gNE.Location.GeoNatural"
lemma="" root="" string="_a= Jua" form="_as Jua" formv="73> Jus">

<traitNoun gender="None" number="Singular" mode="Annexion" case="Accusative"/>
</properties>

</interpretation>

</pos>

root="_,a=" string="_s=

<pos start="0" finish="0" content="axiwa 3 u A" group="">

<interpretation>

<morphology category="C_NOUN" group="wGeoNaturalLocation" lemma=
string="3_.0a" form="s_u3a" formv="2 1 )a">

<traitNoun gender="Female" number="Singular" mode="Indetermined"” case="Genetive"/>

b‘)..j}" rOOtzl")‘}.&"
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</morphology>

<morphology category="C_PN" group="cPN" lemma="axus" root=
formv=""/>

<properties category="gNE.Location.GeoNatural" group="gNE.Location.GeoNatural"
lemma="" root="" string="axiue 3 _» 3" form="s_n > "formv=":n 3 "/>
</interpretation>

</pos>

string="axusa" form=

<pos start="0" finish="0" content="( ¥ Jaludl" group="">

<interpretation>

<morphology category="C_NOUN" group="wCardinalPoint" lemma="dal" root="d>"
string="dalul" form="dalu" formv="dal">

<traitNoun gender="Male" number="Singular" mode="Determined" case="Genetive"/>
<proclitic category="C_PCL_N" string="J" formv="JI">

<traitNoun gender="" number="" mode="Determined" case="Genetive"/>

</proclitic>

</morphology>

<morphology category="wNationalityMasculin" group="wNationalityMasculin"
lemma="5_¥" root="" string="5_J¥" form="" formv=""/>

<properties category="gNE.Location.GeoPolitical" group="gNE.Location.GeoPolitical"

lemma="" root="" string="3 J¥ Jalul" form="Jalul “formy="dalLdl />
</interpretation>
</pos>

<pos start="0" finish="0" content="JS 52 J_& Jta" group="">

<interpretation> )

<morphology category="C_NOUN" group="wFacility" lemma="_thka" root="_k" string="_tkas"
form="_" formyv="7ba">

<traitNoun gender="Male" number="Singular" mode="Indetermined" case="Nominative"/>
</morphology>

<morphology category="gNE.Person" group="gNE.Person.PN" lemma="dsSs> J_i " root=""
string="JsS > J_Ls " form="" formv=""/>
<properties category="gNE.Location.Facility" group="gNE.Location.Facility" lemma="" root=""

String="dsS s> JJb& Jdae" form="tke "formv=">tsz"/>
</interpretation>
</pos>
Figure 8. Examples of our LNE recognition andannotation

Our LNE system made good results. We used two corpora for evaluation:ANERCorp (154 674
words), which is available online, and French Press Agency (FPA) Corpus (30 000 words).Here
is the evaluation table (recall, precision and f-measure):

Number of correctly annotated entities x 100

Recall =
Number of entities in the corpus
Number of correctly annotated entities x 100
Precision =
Numberof annotated entities
2*recall *precision
F-mesure =

Recall + precision
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Table 2. LNER results

Corpus NE in the correctly Recall Precision F-
corpus annotated NE measure
ANERCorp 4008 3709 92,53 % 96,46% 94,45
FPA Corpus 2523 2344 94,96 % 97,82 % 96,36%

We exploited the result of our LNER system in the construction of Techlimed research engine
filtering by different LNE class (geo-political, geo-administrative, facility, geo-natural), and
different fields (politics, economy, social, sport, justice, health, science, religion, administration,
etc.). Figure 9 is the research engine interface showing a cloud of NE including LNE recognised
by our system:

Techlimed

Named Entity Visualization Module

Selector Search Corporal

Figure 9. The LNE output in Techlimed research engine

The most frequent are bigger and clearer (bigger size): e.g.sxxidl as¥) (United Nation), < sl
saaiall (USA), Jol ) (Israel), Lei g (France), cw=ll (China), o) (Iran) etc. The less frequent are
smaller: e.g. 53l oY) (slaa (the International Security Council), 4uall Jsall 4xels (the Arab
League), 4wllall 3,3l X 5 (the International Trade Centre), ' wss (Switzerland) etc. The
research engine uses the output of our system of NE extraction and classification to contextualise
the query. The figures below (research engine pages) show some aspects of our LNER
contribution in IR:
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Techlimed Named Entity Visualization Module

Corporat

Figure 10. Research engine contextualisation of the query ' s3 («¥! (the international security) with
NE extracted by our system

The figure shows the obtained results of the query Jsdl o<¥) (the international security). The
diagram in the retrieved page on the left of the screen shows that the query is associated not only
with LNE but also with the rest of NE recognised by our system; and the click on any NE on the
left diagram gives access to the text with the corresponding context on the right side of the page.
The research engine also uses the NE classification to filter by classes and subclasses. The
following figure is an example a query contextualisation:

o8 A3Vl JoJ dlaie dlas olic eVl uloe plel glis 335 Lo, Ligsy
Al Lo o) pubshasuall G sisdl paludy LUl EbY sy Jle Lais Gliad

due i) Sllall

P
g
z
8
£
&

Figure 11. Contextualisation of the query ¢! (Lebanon) and filtering by NE classes and subclasses

As we can see, we can filter by class (e.g. PERSON, ORGANISATION, LOCATION, and
EVENT) and by field (politics, science, religion, sport, economy etc.).

We also developed an information extraction application using the output of our LNE extraction
and classification system. The figures bellow shows the contribution of our NE recognition
system in information extraction from administrative letters:
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,> lechlimed Data Process & Search Module

Figure 12 : Information extraction based on our NE extraction and classification

Here les NE annotation are used to fill in the form: administration, country, country2 etc. We can
use the same LNE system in any other IE system.

4. CONCLUSION

This paper shows our LNR system and the importance of a linguistic approach in this task. The
process is composed of many processing levels going form lexical to syntactico-semantic
analysis. The LNE syntactic and semantic information are vital to their extraction and
classification. We exploited the output of our system within Techlimed in the information
retrieval and extraction applications. We integrated the obtained fine annotations made of LNE
classes and subclasses in the systems of indexations for an efficient information retrieval and
extraction. We can also extend our analysis to sentence annotation using verb classification as
predicates. The objective is, to exploit the output enriched by these semantic annotations, to
develop the project of the extraction of relations between different extracted NE classes within
sentences. That is to say, wecan extract and classify predicate relationship between sentence NE
arguments. The obtained results can be used in ontology enrichment and semantic analysis of
sentences for many NLP applications like CAT and Controlled Arabic.
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