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ABSTRACT

Competitive examinations occur at all the levelsediication in the current scenario-more importantha
Graduate and Post Graduate levels. The intenskdégempetition at this stage makes it difficudt footh the candidate to
answer the papers and the person to set the p&pée the standard of the questions have to be taiaied throughout the
examination paper it also has to be seen that thexeight balance between the severity of thestjpes and the strength
of the candidates to answer. This balance is diffito achieve. This paper discusses some probtbilind statistical
techniques to analyze the results of competitiverexat the post graduate level-and thereby evopredictive model for
the future use in setting up the question papeeta Mining softwares like Rapid Miner, Weka and iRl astatistical

packages like SPSS can be employed suitably irr ¢odso this kind of an analysis.
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INTRODUCTION

The effectiveness of competitive examinations isnatter of investigation. Whether the exams aretlggh
measuring the aptitude of the candidates or naiptito what extent they are measuring it-what délthe impact of such
an examination once the selected candidate gdbe ost Graduate level and thereafter? What withle performance of
such a student in the employment scenario-thesalbpertinent questions to be asked at the engraxamination level
itself. This calls for an extensive analysis of thsults and the factors on which the score ofthdents depend. Several
methods can be used for such an analysis and alpisr glescribes some of such methods and modelsh-peuiticular
reference to probabilistic and statistical appreachThe particular examination that has been madiudy of is the
Karnataka PGCET examination.

LITERATURE REVIEW

Studies regarding comparisons of the exam patteassbeen done in Bandale and AdeWal&hey discuss the
validity of three types of mathematics examinationhile studying the examination pattern itseltisignificant part of
this study, the examinee part also has to be studiiee model that has been taken up in this staidlysd Rasch model-this
caters for studying and integrating both the faceexaminee part and examiner part-this model vgdely accepted
model for analysis in health studies, education psgchology® Basically, the model could be used to develop the

guestionnaire in a manner that befits the studextitity to answer.
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Competitive examinations contain several typesugfstjons — multiple choices, descriptive, analyt#a so on.
Different student can have different ability to wmes such questions and also at different speeds.m&in dependent
factor in this scenario is the score of the studiénnay depend on a variety of factors such asabitity to answer-the
marks in the previous degree marks is a sure itaficz this factor and we have considered thisdiastrongly in our

analysis. Other independent factors are the sgveegree of difficulty of questions, the type eiegtions and so on.

Before the probabilistic model can be seen, ittbdse considered what data mining can do for thdystin the
current study, a comparison has been done in theldéivel as to what are the marks scored in eacih gf the PGCET
examinations for MCA- starting from 2011. This isvaak dependency as the marks and previous exarassower an
year does not speak anything much of significaNesertheless it is an useful comparison to be nedause it gives an
hindsight as to what sort of patterns are presettieé scores. For this the software Rapid Minerlien employed and a

sample screen shot is shown below.
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Figure 1

Once we get an idea of this gross distribution w® gxamine the correlation between the degree sreld the
scores in the entrance examination. This factarvsry strong independent parameter because theedewrks scored by
the student is going to be a strong indicator sfdptitude. Again the following screenshot shovesdépendency between

the degree marks and the ranks. This screen hasggeeerated by using SPSS software.

Impact Factor (JCC): 3.1323 Index Copernicus Value (ICV): 3.0
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Figure 2

It can be observed very clearly that the distritiutcontains clusters in the graph meaning thas#mee set of

students scoring the same marks in the entranca baae different degree marks-otherwise the rardkddwnot differ.

The above analysis gives the correlation betweerdépendent and one independent factor namely dethee
marks. What about other independent factors likessy of questions, type of questions and so aw.this multivariate

statistical analysis can be made but this papers&es on probabilistic model to do the same
The Probabilistic Model-Analysis

This model builds on an extended Rasch model. TdseiRmodel basically is a psychometric mdaeanalyzing
categorical data such as students’ answers toiqusstn this model the probability of a right/wiganswer is modeled as
a function of person and item parameters. The pamameters may be the difficulty of the questiond ¢he person

parameters can be the maturity of the mind of whighis an indicator.

The Rasch model is a model in the sense thatédisgive criteria to get what is to be got from ta&dthat is, the
measuring criteria to get the inferences. For exaenghildren’s education is dependent upon sew@itdria and if Rasch
model has to be applied to it, the vast array etdia on which the education is dependent has tadmsidered.

Thus Rasch model remains mostly as a theoreticdkhfor such a research.

In the current study the examinations are meantesd the students’ ability across a set of exarignat

This generalization requires a two facet Rasch inode

Loge(P.i/1-P,)= (Bn-Di) which separates the item difficulties|@ind examinee performance(Bn). The examinee
performance parameter can also have another méésueatension to it- the scores in the degree exatiain.
The extended model for our case would include offs@ameters like the type of questions, numberugstions, time

given to answer. The model would then become
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Loge (Pn/1-Py) = (Bn-Di-Ti-Hi-Pi)
Where Ti- Type of questions, Hi-Number of questidPisTime given to answer

This model analyzes the above facets. The datalgdiren is Bn-previous exam performance, Di-Difftguevel

of questions and other parameters as describecabov

The quantification of each facet in log-odds utitgyits) locates the elements on a single commaosali scale.
Each facet is calibrated from the relevant obsepafiormance scores. Although extensive analysaldhe answers for
all the candidates is not a viable option it cardbee effectiely if data for each of the facetsassidered separately, one

at a time.

To be explicit, the log odds of for an examineefgrenance of ability Bn, receving a grade k ratheant a grad

k-1 on an item of difficulty Di is modeled as
Loge (Pri/1-Pai.1) = (Bn-Di-Ti-Hi-Pi)
Where Pnik —probability of candidate getting gr&dmn an item of difficulty Di
Where Pnik-1 —probability of candidate getting gr&dl on an item of difficulty Di

Residual analysis and misfit statistics identifg ffarticular gradings that are improbable, and putsa check on

the technical validity of the examinee performalesels.

The above kind of an analysis can be carried ausdéweral years of the PGCET examination procdss.oltput
of the above analysis can be used to derive a qireglimodel for the future years. For example, docertain set of
students whose ability has been measured—theiraptelanswering pattern can be generated and usatgit similar
clusters of candidates are present in the futuaesyguestions can be set accordingly to balareceghdidates’ ability and

the severity of the questions.
CONCLUSIONS

This paper discusses a probabilistic model basatie@Rasch model for understanding the studentfdpeance
in competitive examinations. Although several otphesbabilistic models are available to do the sathis, model is a
realistic one to employ in situations where in éadata sets of candidates are present. Data miedhgiques also help us
in locating clusters of similar behavior and capacif students. Statistical techniques also carused to find out the

correlation between the dependent and independeturs.
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