How Good is Genetic Programming at
Predicting Changes & Defects!?




DESCRIPTION

NOM - Number of Methods

DIT - Depth of Inheritance Tree

RFC - Response for a Class

NOM - Number of Children

CBO - Coupling between Obijects

TCC -Tight Class Cohesion

LOC - Lines of Code

The number of methods the class locally contains

The maximum number of edges between a given class and a root class

The number of the local methods of a class plus all the external
methods directly called by any local method

The number of direct classes of the measured class

The number of external classes whose attributes and methods are used
from the measured class

The relative number of method pairs of a class that access in common at
least one attribute of the measured class

The lines of code the methods of the class contain
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@ private ParserDisplay @ pwlicParserDisplay SINGLETON

@ public parseExtensionPointFig @ protected _Cat

@ pulic parsebModel Element Brainkethod Feature Envy @ pivsePropertySpecialString _attributeSpecialStrings
@ private 1ndexOfNextCheckedSemicolon @ privateVector _attributeCustomSep
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RGP package

symbolicRegression function

population: 1000 individuals

functions: sin, cos, tan, sqrt, exp, log, +, -, *, /
max size of an individual: 250

steps: 250




function (NOM, DIT, RFC, NOC, CBO, TCC, LOC)

population([35]
TCC * exp(tan(TCC) =* DIT)

population[38]
0.3474804%88385232 =
tan(DIT - NOM - sin(-0.350841547274093))

population([271]
cos(sin(exp(tan(tan(sin(log(TCC/ (sgrt (DIT) =
(-0.866110688811329/NCM) ), sqgrt (NOC) =«
(NOC + log(-1.83248600199382, LOCC))) = NOM)
- (-0.216757951340953 - tan(RFC))) =
exp(cos(sin(sin(NOM)))/-0.212654186842339 «

NOC) ) /sqgrt (DIT)))) - LOCC
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0.7635

0.9454

0.9148

0.2796

0.3428
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Recall
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Recall
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1.0000
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(RQ1) Does the precision of predicting changes
by symbolic regression tend to exceed X?

Xe{0.9148, 0.8129,0.7506}

(RQ2) Does the recall of predicting changes by
symbolic regression tend to exceed 0.99?




Symbolic regression is able to predict changes
with a precision that tends to exceed 0.7506 and

a recall that tends to exceed 0.99.



(RQ3) Does the precision of predicting defects by
symbolic regression tend to exceed 0.0859?

(RQ4) Does the recall of predicting defects by
symbolic regression tend to be |.00?




Symbolic regression is able to predict defects with
a precision that tends to exceed 0.0859 and

a recall that tends to be |.00.



CHANGES Symbolic Regression (0.85;0.99)

Naive Bayes (0.74;0.47)

A Address
Support Vector Machine (0.68; 0.45) Th reats to

Network and Neural Nets (0.72;0.60)

DEFECTS  Symbolic Regression (0.16; 1.00)

Naive Bayes, Bayesian
Logistical Regression, Bayes ~ (0.70;0.70)
Net, Logistic Regression
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