
 1 LIA

Automatic profiling system for ranking 
candidates answers in Human Resources

Rémy Kessler, Juan Manuel Torres-Moreno

Mathieu Roche, Nicolas Bechet et Marc El-Bèze

remy.kessler@univ-avignon.fr



 2 LIA

Introduction

 exponential growth of Internet
=>online job-search sites market

2003 : 177 000 jobs offers
2008 : 500 000 jobs offers

 can not be managed efficiently by 
companies

Source Keljob.com
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System Overview
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Corpus informations and statistics

6jobs offers with more 50 candidates

9jobs offers with more 100 candidates

2916Total Number of candidates

220candidates tagging positive

2696  candidates tagging negative

8jobs offers with more 10 candidates

2jobs offers with less 10 candidates

25Total number of jobs offers  Several topics :
jobs in accountancy
business enterprise
computer sciences
cook 
etc...

 Tagged positive or negative by a 
recruting consultant
Positive : potential candidate for a given job
Negative : a irrelevant candidate for the job 
(decision of the recruting consultant)

 Each job offer is associated to at 
least 4 candidates
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Job Offer analysis  (DTMP)
Description

 of the company (D)

Title (T)

Mission (M)

Profile
(P)

This french firm, specialised in chemical analysis, is 
looking for:

PERSON IN CHARGE OF LABORATORY 
TRANSFER
South East

Being a post graduate in chemical engineering with 
a focus on environmental analytical chemistry, you 
have already led an activity transfer project.
Fluent English required. Please send your CV and 
cover letter indicating reference number VA 11/06 to 
beatrice.lardon@atalan.fr

You will be in charge of regrouping the transfer activities of 
different analysis laboratories.
You will analyse, conduct and implement the necessary 
phases of the project,respecting budgets and previously 
defined, dead lines.
Your solution will need to consider different parameters of 
the project (social, logistic, materials, data processing...) and 
integrate a roadmap (production, methods, accreditations, 
development, commercial... ).
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Example of Curriculum Vitae (CV)

 not sentence

 summerize of idea

 visual segmentation 

relevant collocation
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Example of cover letter  (CL)

 End of cover letter : salutation

 Summarizes important points in connection with the job’s offer

 Facultative
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Preprocessing
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Filtering / lemmatization

 Deletion of verbs and functional words (stoplist)

to be, to have, to be able to, to need,...

 Deletion of common expressions (stoplist/collocations)

for example, that is, each of,...

 Lemmatization processing

sing, sang, sung, singer will be transformed into sing.

=►These process allows to decrease the curse of dimensionality
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Vectorial representation 

Frequency Matrix for each term / 
segment
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Ranking       
   algorithms
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 A number of similarity measures have been tested 

 Cosine  (Manning&Schutze(2000))

 Enertex (Fernandez(2007))

 Overlap  (Manning&Schutze(2000))

Measures of similarity (1/2)
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 number of similarity measures to determine which is most effective

 Okabis  (El-beze & Bellot, 2001)

 Minkowski(Fernandez(2007))

 Needleman-Wunsch algorithm(Needleman-Wunsch(1970))

=> Measures combined by an Algorithm of Decision (AD)

Measures of similarity (2/2)
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Results
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 AUC (Area Under the Curve) can be interpretated as the effectiveness 
of a measurement  of interest

 Equivalent to the statistical test 
of Wilcoxon-Mann-Whitney

 Advantage: independence 
of quantity of +/- examples

 In the case of candidate answers ranking, a perfect ROC curve 
corresponds to obtain all relevant candidate answers at the beginning 
of the list and all irrelevant at the end (AUC=1)

Roc Curve
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Results

AUC obtained with different segmentations

AUC obtained with different parts of CV and CL
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AUC values vs parts of CV/CL (several 
similarity measures are compared)
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Conclusion

 Processing job information is a difficult task

 First results obtained are interesting but needs to be improved

 cosine measure gives best results for almost all approaches
 Decision Algorithm are noisy by the poor performance of certain 

measures
 Last part of CV or CL contains less information

 Currently testing a part-of-speech tagger combining with term weighting 
to improve performance 

 E-Gen is multilingual, database independent and portable

 First (Job offer analysis)  and second module  (sort of candidate emails ) 
are currently in test on Aktor's server
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Thank you for your attention

Gracias por su atención 
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