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Assessment of Clustering Algorithm
Using F-measure with Ranking Index
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ABSTRACT

Theadvent of internet hasfacilitated colossal number of resumesrecei ved from on-line through emailsand through
references. We find that so many firms find it difficult and time consuming process to pick up the appropriate
resume. Plethora of research work to extract appropriate resume from the large volume of resume data are being
carried out and toimprovethe performance of resume sel ection process. The clustering algorithm usesthe stringent
techniqueto group the resumes. The performance metric to check the cluster quality and to eval uate the accuracy
of clustering algorithm used here is F-Measure. The clusters are obtained through Reduction Factor (RF). The
reduction factors helpsto minimizetheresumes by their weight age. Theweight agesare given tothem as per their
specific skills. Theweighted sum of the F-measure are cal cul ated by the higher values obtained by the clusters are
best cluster and that indicates the higher accuracy. The secondary evaluation measure is Ranking Index (RI) it
measure the percentage of decision that are correct. ThisRI value showsthat the 40% - 90% of reduction in the
number of features that the recruiters need to browse through select appropriate resumes.
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1. INTRODUCTION

The processof Text Miningisalso named as| nformation Extraction or Informetion Retrieval. To obtainappropriate
knowledge from huge volume of datait isimportant to extract information by snubbing unwanted data. Thishelps
to achieve correct decison by the admin and facilitatesto improve their businessto greater extent. Most of the
business documents are managed and maintained in the form of documentsand records. Hencethe documentsare
inunsgtructured format. To extract information fromthese unstructured recordsit implementsmore manual effort
and process. Henceto eliminate this snag, Text Mining provides as essential techniquethat iscalled as“ Text
Categorization”. Inthe past years many number of DM techniqueshave been proposed to performdifferent tasks
on knowledge discovery. Inthis paper, we focus on the development of aknowledge discovery process that
effectively used and update the patternsthat isdiscovered. Itisachallenging issueto pick exact featuresinthetext
documentsand help the usersto pick their need. At theinitial stage, IR provides many term-based methodsto
solvetheissues, such asRocchio and probabilistic models, rough set models, BM 25 and support vector machine
based filtering modelq 1] .

A widevariety of techniquesfor document analysisthat not directly working with document directly, because
of their intrinsic difficulty, but with decreased set of featurerepresentation. Thistransformationiscalled Feature
Extraction. If thefeatures are identified carefully, they are suspected to pick therelevant informationfromthe
documents. Oneimportant issueisthenumber of featuresused. Feature Extraction refersto developing features
that comesaround thereissueswhile explaining thetough datawith required accuracy. We areinterested in picking
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up the resumesthat are exact matchesto ajob description, where appropriated meansthat are a perspective
employer would beinterested in reading the retrieved resumes. We carry out some series of experiments on
datasets containsmillion resumes, aimost aquarter million job description and anumber of gopropriate judgements
that showswhich resumesare potentiadly qualified for aparticular job description. Employeesor employersusualy
submit their resumesthrough online job portal or onlineformsthat contain many freetext fieldslike jobtitle,
biography etc. There datalsare maintained by relationa database engine. The primary approach for this problem
isclustering, based onthisideathe unstructured documentsareretried and plausible vauesfor givenfield could be
inferred fromthe context availableintherecord. Usually, resumes contain document level hierarchical sructure.
Our primary problemisto decrease the huge volume of resumesto few 100's numbers of related resumesto
potentialy speed up the recruitment process based on qudified Reduction Factor (RF). The extracted resumesare
matched to therequirement criteriafor acompany. The primary goal of the research to develop the enhanced
technique those help in picking up the apt resumes by processing theresume data set.

2. RELATEDWORK

Many indugtries aretoday focussed by technology Jonathan (2008). According to statistics, data savailableon
internet isabout 60% of what we need. The choice of representation depended oninformation ontheinternet. The
meaningful units of text and natural languagerulefor combination of their units. Inthe phrasestext representation
for web document an argument was suggested in datamining technique it have been used for extracting termsas
descriptive phrasesfrom document groups. However, the effects of text mining using phrases show number of
ggnificant improvement. Self-organizing featuremap proposed by Kohonen, anervous network outer input receiving
to divide the nervous network into different regions and these regionshave different featureto the input model[4].
The connecting weightsof various neurons have particular distribution, the neighbour neuronsexcite each, while
thefarthest neuronsininhibit each and the farthest neuronshave weak effect. A kit named as* L earning Pinocchio
(LP)” wasimplemented on resumesto study information extractionrules. Thedatacached intheir work includesa
topic Sructureof name, street, city, E-mail, Mobile, Fax and Zip code. L Pisan adaptive and enhanced system for
|E, Sumit Maheshwari [5].

3. REDUCTION FACTOR

Resumes will differ from peopleto people, it need richwork to extract the apt resumefor their need. |mportant
thing inresumeextractionisqualification fromthe configurationfile, the section named asacademic qualification or
professiona qudificationwill aid the qualification extractionfromtheresumedataset. Theextracted qudificationis
processed to find the weight age and the qualification weight age is stored for faster clustering process. The
performance metric to check the cluster quality isreduction factor (RF) that measuresthe reductionin number of
resumes under consideration. Let ‘ X’ bethetotal number of resume present in dataset and the matching criteria
using filtering techniqueisdenoted as‘ Y.

Thereduction factorsare evaluated for 500 number of sample resumesare shownintable.
Reduction factor for job requirement,

RF (jobrequirement) =1—y/ X (@)
Tablel
Extracting skillsusing RF

Feature Type Resumesformat | X | Y] Reduction factor
Dot net Programmer .docx 34 109 0.63
Oracledevel oper .docx 23 66 071
JavaProgrammer .pdf 319 m 0.65
Siebel Programmer Itf 187 16 091
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Figurel: Evaluation of sills on RF

4. PERFORMANCE EVALUATION USING F-M EASURE:

To achieveaidentical representation inthis paper, we cal aconcept called F-measure. Thefirst stepisto find all
theresumesinaset of thedocuments. We use F-measureto evaluate the accuracy of the clustering algorithm. The
F-measure evaluates the accuracy of each cluster and showstheir qudity. It isthe combination of Precision and
Recdl vaduesused in IR. We consider each cluster astheresult of aquery consideration and every classwasthe
relevant documentsfor every query. Thequalitiesof the objectsextracted from the resumes are measured by two
parameters caled Precison and Recall. Thereare useful in evauating the usefulnessand truthfulnessof the extracted
textsfromresumes. Two main criteriafor evaluating the proficiency of asysemisPrecison and Recall which are
used for identifying the equality betweenthe objects. The Recal, Precisonand F-measurefor natural classK, and
cluser Care calculated asFormulag 1].

Therecdl, precision, and F-Measurefor naturd classK, and cluster CJ. arecalculated asfollows:
nij

.. Nij
Precision=— 3)
lc|
Table2
Calculation of Recall and Precison values
Feature type Recall Precision F(K.C)
Cl 03 & 059
(0] 028 5825 055
(0¢] 04 79.75 0.67
(07} 0.08 46.75 015

Where, n, is the number of members of classK. in cluster CJ., The corresponding F-Measure F (K, CJ.) IS
defined as:

2X Recall x Precision

F(Ki,Cj) =
(K G == ecall + Precision (4)
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5. EXPERIMENTALANALYSIS

Theinteresting am of the experimentsisto show how the proposed approach can help improving the effectiveness
of identifying theaccuracy of clustersusing F-measure. Hereto give acomprehensveinvestigationfor the proposed
work, our experimental andydsinvolves comparing the performance of different dusteringdgorithms. In experiments
wefirst select a500 sampleresumesthat had annotated matching. We split it into 4 cluster based ontheir feature
type (qualification). Thefeaturetypesare identified by the query through RF. This process considersonly thejob
specification or category like'* javaprogrammer’ ‘ dot net programmer’. Thereduction factors are found used to
filtering the resumes, based on weight agesand corresponding to the parametersistaken.

6. F-MEASURE RANKING INDEX

Thesecond evduaionwedo isto caculatethe Ranking I ndex (RI) measuresthe percentage of decisonthat arecorrect.
We used the F-measure to evauate the accuracy of the clustering algorithms. The F-measure is a combination of
precison and recall vauesaregppliedininformetion retrieva. Every duster obtained must be consdered astheidentified
by query, whereaseach pre-classfied documents canbe conddered asadesired set of documentsfor thet findings. We
congder every clugter astheresult of aquery and each classasif it wastherelevant set of documentsfor that query.
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Figure 2: Evaluation of Recall and Precision with F(ki,Cj)
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Table3
Assessment of TP, FP, TN, FN on clusters
Feature Type TP FP TN FN
(o] 109 235 K7V} 156
(07 66 167 233 267
c 16 171 187 43
(o7} 11 138 319 181
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Figure 3: Evaluation TP, FP, TN, FN on clusters
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_ TP+TN
TP+TN +FP+FEN 5)
Table4
Assessment of Ranking Index on Clusters

Clusters Evaluation Ranking Index (RI)
Cluger 1 04
Clugter 2 041
Cluger 3 057
Cluger 4 0.26

Ranking Index (RI)

<

0.2 Ranking Index (R1)

Ranking Index

Cluster | Cluster 2Cluster 3Cluster 4

Figure 4: Evaluation of Ranking Index on clusters

CONCLUSION

The process of identifying apt resumesfromlarge collection of resumesisthe mgor problem oftenfocused by the
S0 many recruiter companies. We have extended the notion of special featuresto extract the special skillsand
experiencefromgiven set of resumes. The F-measures experimental result showsthat 40% - 90% of reductionin
the number of featuresthat therecruiter needsto surf throughto select appropriate resumes. The experimental
result of Ranking Index showsthat the decisions are correct. Aseach resume contains different sectionswith each
section containing different typesof text, anintegrated approach hasto be developed by considering informationin
each section. Infuture, we have to develop an approach to overcome this problem of extracting the important
featurespresent intheresume and cluster the smilar resumeswith accuracy
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