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ABSTRACT

To evaluate the software quality it is required to measure factors affecting the qualityof the software .
Reliability and number of faults are examples of quality factors. If these factors are measured during the
software development life cycle, more efficient and optimal activities can be performed to improve the soft-
ware quality. The difficulty is that these factors could be measured only at the ending steps of the life cycle.
To resolve the difficulty, these factors are indirectly measured through some software metrics which are
available at the early stages of life cycle. These metrics are used as the input to fault prediction models and
software components which may be faulty are the output of these models. Prediction of fault prone modules
is a well known approach in software testing phase. When a module is predicted to be faulty, apparently
more efforts have to be paid for correcting it. In addition to the module, all its dependent modules require
specific consideration. When modifying a module all its dependent modules may be affected. The difficulty
is that current known metrics for fault prediction do not reflect this situation. To resolve the difficulty, in
this thesis, new metrics are introduced. Our experimental results show that the more the dependees of a
module are changed, the more fault prone the module will be .
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Threshold-Based Feature Selection Algorithm
input : _

1. Data set D with features F, j = 1, ..., m;

2. Each instance x € D is assigned to one of two
classes c(x) € {fp, nfp}; )

3. The value of attribute F' for instance x is denoted as F
) ;

4. Metric o € {MI, KS, DV,AUC, PRC} ;

5. A predefined threshold: number (or percentage) of the
features to be selected.
output:
Selected feature subsets.
forF,j=1,...,mdo
Normalize ¥ — FI=F —min (F)

max (F' ) —min (F) ;

Calculate metric o using attribute F7 and class attribute
at various
decision threshold in the distribution of F7 . The optimal w
is used,w(F7 ).
Create feature ranking R using w(F7) Vj.
Select features according to feature ranking R and a
predefined threshold.
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TT Posterior probabilities
12 Class attribute
13 Decision threshold

1 Feature selection

2 Feature ranking

3 Feature subset selection

4 Threshold-Based Feature Selection
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