Using ontologyor resume annotation

Wahiba Ben Abdessalem Karaa*
High Institute of Management,
41, Rue de la Liberté, Cité Bouchoucha
2000 Le Bardo, Tunis, TUNISIA.
E-mail: wahiba.abdessalem@isg.rnu.tn
*Corresponding author

Nouha Mhimdi
High Institute of Management,
41, Rue de la Liberté, Cité Bouchoucha
2000 Le Bardo, Tunis, TUNISIA.
E-mail: nouhamhimdi@yahoo.fr

Abstract—Employers collect a large number of resumes
from job portals, or from the company’s own website These
documents are used for an automated selection of didates
satisfying the requirements and therefore reducing
recruitment costs. Various approaches for processatuments
have already been developed for recruitment. In tis paper we
present an approach based on semantic annotation oédsumes
for e-recruitment process. The most important task onsists on
modelling the semantic content of these documentssing
ontology. The ontology is built taking into accountthe most
significant components of resumes inspired from thetructure
of EUROPASS CV. This ontology is thereafter used to
annotate automatically the resumes.

IndexTerms—Annotation, e-recruitment, ontology, Semantic
web, text analysis, Resume, CV.
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1 Introduction

Employers often receive a large number of Resumes f
an open position. The costs of classically and rabyu
selecting on appropriate candidates have amplified

recruitment domain could considerably decreasectsts
for employers: publishing job offers, and selecting
candidategMorin and Trichet, 2004)

In this paper we investigate how Semantic and Web
technologies can be used to support the recruitpr@cess.
In particular, we describe the design and impleetgon of
an ontology which defines the semantic contenestimes.
We propose in addition an annotation approach sdimes
based on this ontology. We also present the restiitstial
experiments testing the performance of this praety
implementation.

The rest of the paper is organized as follows: iBec2
gives a brief overview of related works of the erutment
field. We describe our approach for the ontologgation
and the global architecture of the annotation sysia
section 3. In section 4 an evaluation of our apgmhos
shown, and then a conclusion and perspectives
improving this work are given at the end of thipga

for

2. Related Works

In the field of e-recruitment, the information caimted in
the resume of a candidate who applies for a jobpéific,
and requires semantic and automatic processinghim
context, several approaches conducted under thegitraent
(e-recruitment), take into account the semanticsusdd
documents (e.g. resume). Some of them index resumes
using semantic techniques that consist mainly oe th
association of most important elements in a doctnen
concepts existing in the resume. This approachased
mainly on the techniques of Natural Language Pings
(NLP).

Other works focus on the semantic annotation ambroa
to enrich documents with their semantic contentisTh
approach seems particularly interesting for itdcificy,
and availability of tools and web semantic standard

employers are searching for tools to automate theAPProach ofannotation resumes using Gate

candidate's selection. Online recruitment processgsbe
efficient using Semantic Web technologiéBizer et al.,

In order to facilitate the process of e-recruittnen
Amdouni and Ben Abdessalem (Amdouni and Ben

2005) Indeed, using Semantic Web Technologies in theAbdessalem Karaa 2010), developed a prototype adtpw

an automatic annotation of the resume. A non siradt
resume existing in different formats (Doc, Pdf, HIMtc)
can be transformed into an XML document, structured



according to the EUROPASS CV constituents. Aftet,th
the structured resume is analyzed to extract thiénpet
information as the diploma, experience, name, date of
birth, nationality, etc. Therefore, they use thel APate
[http://gate.ac.ulf/ extended by new JAPE rules permitting
the extraction of the necessary information tocitme them
according to the EUROPASS CV.

The core component of the prototype is the recagmitf
the basic elements in the resume. For this purpbeg,use
Gate components: Sentence Splitter, Tokenizer, iGeze
and Named Entity Transducer. First, sentence 8plitt
component identifies sentences in the resume. Aeiiiakr
splits each sentence into words (punctuation, nusnhe).
Gazetteer component creates annotations abouesrgiich
as persons, organizations, job titles.
Transducer is used in the Semantic annotation Step.
applies JAPE rules to the previous annotationsetoeate
additional and specific annotations. However, JARES
were extended to extract all the key informationndfr
resume. Finally an XML document is generated rdlate
HR-XML EUROPASS CV schema.

Approach of annotation resumes using ontology

Ontology is gaining position in computer science. |
facilitates the understanding between
organizations. Ontology is a model, or a theory aof
particular domain representing a real-world. Rdgerihe
research on ontologies proves it to be an impoffiaftt in
the Information Systems area (Al-Debei, and Fitalger
2009).

The appliance of ontologies in recruitment domasn i
relevant, since ontology for recruitment can defioacepts
such as "competency", "skill", attributes of suaneepts,
and the relationships between these concepts.
consequence, we can define which competencies lalhel s
are required for a certain job and which experieand

competences. HRXML specifies the competency format
through XML code (http://www.hr-xml.org/). HRXML
enclosing human-resource management data speicifisat
it has an important use for human resource apjpitsit
The IMS consortium (http://www.imsglobal.org) aslwe
as HRXML offers specifications for competencies edm
“Reusable Definition of Competency or Educational
Objective (RDCEOQ)".

Ontology offers additional modelling elements, tigh
logical descriptions, for defining in competencyhemas
different types of competency, different relatiorand
various measurement scales.

Ontology description languages can be useful for

Named Entityrepresenting both the concepts and the Instancetheof

concepts.

In the context of recruitment applications, ontdésgcan
be directly used to make applications more awaré¢hef
domain semantics, such us matching of an individual
competency profile with a requirements profile, . efgr
applicant selection (Mochol et al., 2006).

HR ontology

persons and Bjzer et al. (Bizer et al. 2005) have created human

resource ontology (HR ontology) composed of sub-
ontologies which are used in both job posting aold j
application descriptions. The HR ontology is dedivfeom
existing specifications and standards such as HR-XM
standard, HR-BA-XML (German version of HR-XML).

COmmONCYV project
Harzallah et al. (Harzallah et al, 2002), worked tha

Irbroject CommONCY. This project offers the opportunity

for a job seeker or a recruiter to identify andresgnt the
underlying skills in resume or job offer in a forimaay.

knowledge is required to attain a certain level of Thjs formal representation in the form of annotasiés used

competence.

Competency is the concept that describes the skilth
knowledge that individuals should have to be fitr fo
particular jobs (De Leenheer et al., 2010).

A model which could identify competency is highly

as a reference to refine the process of matchihgdas the
resume and the adverts from the job market on #ie w
The objective of CommONCV consists on the definitio
of a model of competency and a skill managementge®
underlying in a resume or a job offer. The compegen

needed. A competency model is a set of competencynggel focuses on the recognition of skills incligisocial,

elements in relation and characterising the jolioperance
(Chung and Wu, 2011). A competency modelling isnigak
considerable interest in different area such asuiteeent
(Mochol et al., 2006), engineering knowledge (&icdt al.,
2009), learning (Monceaux et al., 2008), and edocat
(Sgouropoulou, 2010).

organizational, technical, and economic aspectse Th
competencies are characterized by a set of resume's
annotations. These latter, are formally denotedubing
semantic web languages such as RDF/RDFs
DAML+OIL. These annotations, which follow a moddl o
competency, are described in relation to domaiologtes.
These ontologies can be associated to a partisaletor:

or

The ontology based competency modelling approachginance, Healthcare and/or to a specific company.

(Sicilia, 2005), (Draganidis at al., 2006), desesbthe
desirable competence profile of an employer foriveny
post. It gives a good definition of the relationstieen
competencies. It can be in addition used for coemust
assessment process.

were defined to describe

Several schemas

the

OS-SKILL project
According to Rieu et al (Rieu et al., 2005), O8i3.
project is a method for managing jobs and skillssian
Internet / Intranet application that can managei@essful

! http://www.francky-trichet.com/commoncv/English/edhtml



business operator in the repositories of tradesskitid. It is
fully configurable and allows mapping the tradekills
organizational structure, career management, thkstaf
the organization, etc.

OS-SKILL is also a method and a tool: ettmod of
construction trades and skill benchmarks, and & foo
management of jobs and skills.

It provides relevant and effective functionabtie
independent of management skills, such as staffiatran,
job identification, identification of individuals o need
training, analysis situation of the organizationdasearch
for collaborators.

OS-SKILL is based on XML technologies and Web
services; it uses the Osia method based on ISOWIGiéh
builds ontology step by step.

ER-ontology
In the context of semantic web, Yahiaou

The semantic annotation is a specific metadatailiggic
2006) generation about resumes, aiming to add foemal
descriptions (We can identify attributes describing
competencies, occupations, etc.). The semantic tatow
of resumes can be useful for many human resource
applications: retrieval, classification, extractioh element
dependencies, analysis of relationships betweemegits,
etc.

3. The approach

This section describes the resume ontology cortgtruc
steps in Section A. The ontology is baptiERIECO (E-
RECruitment Ontoloy). In the Section B is described the
automatic resume annotation system, caléfecSys (E-
Recruitment System), using ERECO ontology.

A. Construction of the resume ontology ERECO

To construct our ontology, we make use of two
international standards: HR-XML and EUROPASSCV.

(Yahiaoui et al., 2006) have proposed an approach o EUROPASS CV

semantic annotation of resumes and job offers dewto
automate the process of e-recruitment. This is mapls,
detailed, and sufficient solution that determinese t
necessary elements to the process of annotation.

The objective of this work is to offer coherent asidar
documents (resume and job offer) codified in XMhbgt
standard for exchanging data on the web.

Ontology is constructed and implemented in thedfief
computing and telecommunications to model the séiman
content of documents and skills underlying documenhe
system proposed in this work focuses on an ontoloigy

The EUROPASS Curriculum Vitae (EUROPASS V)
enables users to document the development of their
qualification profile in a standardised format sysatically
and chronologically. It encloses personal informatin
addition to details of any education and trainimgprk
experience, skills and competences that the indaliias. It
aims to offer to users a standardized documenusifiean
level. It can be filled in online, in all Europetanguages,
and in different formats ((PDF, XML, HTML, ...). The
EUROPASS CV can be considered as an importantféool
better transparency of qualifications and compederuoth

Human Resource Management (HRM). It contains séverafor applicants and potential employers at home atnbad.

sub-ontologies inter-related and generates anonotatfirom
their instantiation. It also operates an XML / HTMkErver

to allow storage and management of resumes and job

offers. The software interface allows the automatic
annotation of documents. It offers the possibility job
seekers to find the offer that fits with their $kil

The user interface for matching allows interpretihe
user queries and the calculation of the degreespfastic
matching between user documents and
documents.

Job portals

Mochol et al. (Mochol et al., 2007) construct atptgpe
job portal using semantically annotated job offensd
applicants. They outline how the technique of query
approximation can be the basis for a solution obfEms in
job search.

Objective work

In the context of e-recruitment problematic andview
of the fact that ontology is an important component
several applications, we propose an approach feune
annotation founded on resume ontology.

The idea is to build and implement an ontology that
regroups basic information in the resume. This logip
will be used, after that, in a semantic annotapoocess of
resumes. The ontology to construct has to follogpecific
grammar; HR-XML Schema related to EUROPASS CV.

annotated

It contains information about individual:
Personal information: contains eight fields: first
name(s)/surname(s), address (es), telephone(s),
faxe(s), email, nationality, date of birth and gend
Work experience: concerns the occupation or positio
held, date, and main activities and responsibdglitie
Education and training: describes study conterstg,d
skills covered, and level in national or internatb
classification.
Personal skills and competences: this part is déslic
to skills and competences acquired in the individua
life. It concerns languages, technical skills and
competences, social, organisational, technicallsskil
and competences, computer skills and competences,
artistic skills and competences, driving licenced a
other skills and competences
Additional information: comprises any other
information that may be relevant, for example conta
persons, references, etc.
Annexes: inventories any items attached.

HR-XML Schema :

HR-XML is a set of XML specifications aimed at
facilitate the exchange and automated processing of

2

http://feuropass.cedefop.europa.eu/europass/homaiv/uropass+Docum
ents/Europass+CV.csp?loc=en_GB.



information related to human resources managenidre.
published specifications are free for access.

The standardization of resume is supported by HR-XM
Indeed with HR-XML, a resume may contain the
competencies of the applicant in a standardizecheran

In this work, we created a HR-XML schema for resume
regarding the EUROPASS CV. Hence, the differemh#ef
EUROPASS CV (work experience, education and trginin
personal skills and competences, etc.) will be rilesd by
standard specifications in HR-XML.

Our ontology required to respect the HR-XML schema
related to EUROPASSCV.

The ontology ERECO

A multitude of ontological engineering methods &xis
describing the stages to follow for the constructiof
ontology. The design of our ontology is guided e t
method developed by the University of STANFORD (Noy
and Mcguinness, 2002). It includes the followingrese
steps:

« Determine the domain and scope of the ontolog.
Consider reusing existing ontologies.

Identify the important terms of the ontolog.y
Define the classes and the hierarchy of classes.
Define the properties of the classes (the attripute
Define the facets of the attributes.

Create instances of the classes.

Step 1: Determine the domain and scope of the agyol
In this step, we start by answering a set of basestions
that helps to determine the domain and the rangieeof
ontology:

Question: what is the domain that the ontologyoig to
cover?

Answer: HRM, e-recruitment, International standards
(HR-XML and EUROPASS CV) are also a part of the
context.

Question: for what we are going to use the ontdfogy

Answer: for resume annotation

Question: what kinds of questions will the ontolagye
answers?

Answer: what
competence, etc.

Question: who is going to use and to assure the
maintenance of the ontology?

Answer: recruiters, applicants.

Step 2: Consider reusing existing ontologies
We will assume that no appropriate org@Es
subsist and begin developing the ontology fromtsbra

degree? What experience, what

Step 3: Identify the important terms of the ontglog

During this stage, it is important to identify the
domain knowledge by establishing a complete listthef
terms in the corresponding domain of interest im no
structured form. It is necessary to know the cotgefne
relations, the rules and the constraints.

Professional Candidate CV Personal_
Experience P Information
repertoire Name
Gender
5 5 Nationality
= A
Y Y ¥ Address
Function i Training Telephone
i Sector_of Main Mail
Occupied activi activity
ity Diploma of bi
Nane Speciakty P Date of birth
MName MName 1 Competency Name
type Name Date ¢ 'l;)
Language
- JAVAVANWANWAWAN Name
degres
ls-a Is-a
Is-a ls-a To have
ls-a ls-a Is-a
Others_competency Social ¢ Artistic_c Computer_c Technical _c Organizational _c Level_classification
Name Name Name Name Name Name
Nature
Pracision
Domain
i Vo lisé To have
To have i Institute
+To have To use _ : Nant
To have Driving licence
To have To have \ i
Type address
Theme Year
To use
Name
degree
To use Tools
Name
Tipe Touse
To use degree
Fig. 1: Class diagram of ERECO ontology




For the resume ontology, we define for examplefilero
age, telephone, professional experience, sex, naiip,
education, formation, establishment, language, odigl,
university, certificate, level, software, mentiogexpertise,
etc. This step is guided by information containedthe
EUROPASS CV.

Step 4: Define the classes and the hierarchy afsea

In the previous stage, we identified, for the ooy, a
list of non structured terms, now, it is necesdarylefine
classes by selecting the terms that describe thectsb
having an independent existence. It is necessaoyganize
these classes in a hierarchical taxonomy.

Step 5: Define the properties of the classes (thibates)

At this stage, it is coherent to assign some ptaxefor
the definite classes. The properties will be agacto the
classes. If an attribute is connected to the mesel class,
then all under classes inherit this attribute. Al$ois
recommended to affect some values by default tockhses
attributes.

Step 6: Define the facets of the attributes

In this step, we define the value type of the lattes: the
types of value capable to be affected to an atiilsuch as:
number, string, character, Boolean...

Also, we designate the number of values (cardijatitat
an attribute can have, this cardinality can be waigr
multiple. We identify the domain, the rank of atribute
and the relations between classes. The followiggré
(Fig. 1.) is an UML class diagram showing the desiq
ERECO ontology.

Step 7: Create instances of the classes

This stage consists on creating the instanceseaflisses
that represent real entities.

The ontology population guarantees the efficientthe
annotation. We used the lexicographic data basedMéir
for the instantiation of some classes of the omplin a
semiautomatic way.

WordNet is a lexical network developed by the Ctgei
Science Laboratory (Princeton University) under the
direction of George A. Miller and Christiane Felliva
[http://www.cogsci.princeton.edu/~wn /\201Q covers the
names, the verbs, the adjectives and the adverbsutA
150 000 words are organized in wholes of synonyamed
synsets permitting to regroup the terms denotingiven
concept. In this work we collected for example from
WordNet, all the appropriate ontology instances tloé
concepts “language”, "diploma", "nationality”, et@he
instances of the other concepts are introduced atlgnu

ERECO ontology is implemented (Fig 2) using the
ontology editor Protégé 2000 [http://protege.stedhfedul]

B. Annotation system E-RecSys

The ontologyERECO is afterwards exploited in the
annotation process of resumes. We proposed a syhm
we called ERecSysensuring the annotation of resumes
usingERECO ontology. The overall system architecture is
shown in Figure (Fig. 3.}t consists of five phases:

Ontology1 293744197921.0wl (hitp:/fwww.semanticweb.orglontologies/2010/11/0ntology129374:

File Ect Orntologies Reasoner  Tools  Refactor  Tabs  “Wiew  Wincow  Help

Q> ‘ @ Ontology1233744197921 owl (http: i semarticuweh orgiortologie20104 1 i0rtolagy] 293744197921 ow

Active Ortology |/Entihes rC\asSES r Ohject Properties r Data Properties r\nd\viduals r CALYiz rDL GQuery | Onb

[ Class hierarohy || Glass hierarohy (infened) |

Equivalent classes

Superclasses

¥-@Thing
Candidate_CV
-0 Competency
Artistic_C
----- Computer_C
----- Organizational_C
----- Others_Competency
----- Social_C
Technical_C Disjoint classes
~@Personal_information
Professional_experience
----- Function_occupied
----- Main_activity
----- Sector_of_activity
- @Training
i~ ®Diploma
“-®Language
Driving_Licence
- @ Institute
- @ Level_classification
~@Theme
- @ outils
speciality

Inherited anonymous classes

Members

Fig.2.: ERECO Ontology with aptitude and Competesci

CV corpus
(doc. HTML. pdf. txt. .. }

| — ‘

Recuperation of cv:- el

=g ).
@]

Division
into words

Words
analyzed
@) l

/— Puriﬁc;;ch [ 11
l CV ontology
‘Word purified /(ER.ECO)

@]

1

utomatic annotation
‘.s\‘ T Recruitment /
\{ﬁ%

)

Classification

(5

-
—_

Fig. 3.: System Architecture ~Rec-Sys)

Phase 1

The first phase involves the selection of resumesai
corpus in different formats (doc, XML, PDF, HTML).
Phase2

The second phase is the treatment of resume; inbday
cutting the resume into words, and then analysel eard
by identifying its category. In this phase we used




morphological dictionary containing 290,460 entriefich — _ _ ; P
; . L . 3D:\Analyseur\docXML]uvu.uhl.Randomm3043d2.xml-Mlcrosoﬁ Internet Explorer - [ Travail hors connexion] E]@
are associated with a morphological code as theéngod D e 2
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<Computer_tools»excels/Computer_tools>
Phases <Computer_tools:> powerpoint</Computer_tools>
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] Terming ) Paste de traval
We Opted for Java (\]bu”der) as a programmlng Iawj F|95 Annotat|ng a resume with E'REC'SP@V L format)

for the implementation of E-RecSys annotation systan
API (Application Programmation Interface) JAVA alle
the access to the ontology within the editor Prét2g00 4. Evaluation

Fig 4). .
( 9 ) To evaluate an annotation system, we have to campar
the result of the system with the annotation madaually
£ Analyseur de Texte (by an expert)
For the evaluation of E-Rec-Sys, we have anndttte
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Fig. 6. Annotating using Gate API (OAT)



The two annotated documents (the resume annotatedharketing.fr/fEmploi/Recherche/CV-Flash.asp).
with our annotation system E-Rec-Sys and the resume
annotated semi-automatically) are used as inputstHe The tables below show the performance metrics for
computation of the statistical metridrecision, Recall, personal information (Table 1), and other resume
and F-measure. These parameters are widely used for information (Table II):
evaluating such systems. A high recall indicatest tyou

haven't missed anything; a high precision revehéd &ll TABLEI

returned results were relevant, and F-measure cmnbi PERFORMANCE METRICS FOR PERSONAL INFORMATION ANNOTADNS

exactness (precision) and completeness (recall). Name | Gender | Nationality | Date | Adress |Phone | Fax | Email
Recall is computed as the fraction of correct aateot Precsion | 091 |01 |1 el L

Recal [081 [087 097 095 085 1 1 09

words among all truly annotated words: Fmesre [036 089 098 [095 083 [099 [099 |08

Correct+1/2Partial
Recall = — -
Correct+ Missing + Patrtial
However, precision is the fraction of correct amted TaBLE Il
words among those annotated by the System: PERFORMANCE METRICS FOR OTHER PART ANNOTATIONS
o Correct+ ]/2 Partial Institute Language competency Training
precision= - - Precision (IR] 097 0.78 0381
Correct+ Spurioust Partial Recall .83 097 08 083
F-measure combines recall and precision in tHevidhg Fmesure 082 057 0.75 0.8
form: As shown in tables (Table 1) and (Table II), theulés are
(,EZ + ])Precision* Recall Satisfactory since the values are close to 1. khddke
F — measure=

2 » — Precision varies between 0.78 and 1; Recall vdrges 0.8
(:3 Recall)+ Precision to 0.97, and the F-measure between 0.79 and 0.99.

We used the annotation todhnotationDiff (Maynard, We compared our results with the results of (Amdoun
et al., 2001), which is a Gate plug-in that alloeagomatic ~ and Ben Abdessalem, 2010) (Table IIl) and (Tablp We
evaluation systems. Indeed, it can compare two eéts noted that both works are very close in terms of

annotation; a document annotated automatically withperformance; the difference between metric valsesinor.
another annotated manually.

The figure (Fig. 7.) shows the result of the evatra TABLEII
. . . . COMPARISON FROM THERECALL AND PRECISION
using the document annotated semi-automaticallly Gite

Recall Precision
(gxgatle) and the document annotated by E-Rec-S FRecSys | (Amdowni and Ben ERecSys | mdowni and I
( Xm ) Abdesslem, 2010) Abdesslem, 2010)
Name 081 0.74 Name 091 1
[ oottt bl | 7 ™ Polr | -
Annotation Diff Tool
Key dac: HCaml v|Kevset |[Defaultsell v |Type:  |Mentian v We\ghtz Nationality 0.97 1 Nationality 1 0.84
Resp. dol [Cvpate v| Resp. set |[Detauitse v |Features: Oall Osome @nane [10 |L—= Date 093 09 Date 091 09
Start Endr Key - Features =7 Start End Response Features Adress 085 086 Adress 08l 08l
21 |26 [FEIZA  liclassshtpiwmww.se. ay1278106667963. 0w~ |22 |28 [FEZAW  l(class=httpitwn - ) ’
114|126 |célibataire {class=httpiwwey.se. oyl 278106667068.0m}~ 116|126 |célibatait  {class=httpiiwa Phone 1 097 Phone 0.98 097
& 11 AHMED  f{class=htipifwww.se._gy1278106657853 00t~ (B 13 |AHMED®. [class=hiip s
83 |73 10/0401985iclass=htip twwaw.se_ gy1278106657953 owli~ |84 |75 1004119854 fclass=htlp it Email 09 0.86 Email 083 091
36 42 Féminin  fclass=httpoimey.se. gy1278106667353.0wll~ |36 43 Féminin {elass=hitpiinn T 0
89 (59 tunisienne (class=hitpiwww.se. gy1278106667363.0nli~ |30 38 [{tunisien (class=htlpies Institute 083 085 Insfitute 08 0.4
L Language 097 0.88 Language 097 082
Correct: o Recall Precision F-measure = documents laaded
I G e an < Competency 08 0.81 Competency 0.78 0.85
titssing Lenient 1,00 1,00 Training 0.83 0.83 Training 0.81 0.87
False Firsitice Average; 0,50 0,50 _@
Statistcs | Adudication] e
Fig. 7. Annotation Diff result
g TABLE IV
. . . COMPARISON FROMF-MEASURE
This result shows that we have six partially carrec e ——
annotations. The performance metrics Recall, Fceciand FRecSys | (Amdouni and Ben
F-measure are (0, 0, 0) when we consider that aneéafly Abdesslem, 2010)
correct annotations are false. However, when wesiden - X X
that the partially correct annotations are coregutotations, o 5 5T
. .« . ender = .
the performance metrics Recall, Precision and Fsorea
. Nationality 098 091
turninto (1, 1, 1).
Date 093 09
. . Ad 0.83 0.83
Using the same approach, we complete our evaluatony e
a corpus gathering 300 resumes downloaded fronsithe Phone 099 097
(www.emploi.nat.t) and from the site (http://www.e- Email 087 088
Institute 0.82 0.79
Language 097 0.84




However, according to Table (Table Ill), the F-meas
of E-Rec-Sys is better then Amdouni and Ben Abdessa
work in annotating the concepts of : Name, Gender,
nationality, date, tel, establishment and language.
Nevertheless, Amdouni and Ben Abdessalem work tieibe
in annotating: Email, competence, and training widfues
very close to ours.

We wanted to test whether corpus size influences th
response time of annotation. We measured the respon
time of our system during the annotation procesesfimes
for 1, 10, 50, 100, 150, ..., and total 300 resumes.

The result is presented in the table above (TableV)

These results show that the response time durieg th
annotation process is not strongly influenced ke ¢brpus
size, for 10 resume, for example, the response igniann
15s, which is lower than 10 resume* 10s.

5. Conclusion

Employers often collect a huge quantity of resufoesn
open post. In order to decrease management costs
employers have begun to choose online resumes Itkhe
classic ones. The resumes are used for the autdmate
selection of candidates satisfying the requiremers this
purpose annotations are useful for facilitating seéection
process by matching the requirements with the resuive
claim that using Semantic Web technologies (ontglag
helpful for the resume annotations.

In this paper we presented a scenario for suppmprtin
recruitment processes. We suggested an annotation
approach of resumes based on ontology and we Hedcri
our prototypical implementation.

We will focus our future work on the refinement tbe
prototype, and integrating a component for the seima
matching between demand (resume) and supply
(requirement).
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