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The extrac
ted metrics

METRIC DESCRIPTION

NOM - Number of Methods The number of methods the class locally contains

DIT - Depth of Inheritance Tree The maximum number of edges between a given class and a root class

RFC - Response for a Class The number of the local methods of a class plus all the external 
methods directly called by any local method

NOM - Number of Children The number of direct classes of the measured class

CBO - Coupling between Objects The number of external classes whose attributes and methods are used 
from the measured class

TCC - Tight Class Cohesion The relative number of method pairs of a class that access in common at 
least one attribute of the measured class

LOC - Lines of Code The lines of code the methods of the class contain
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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
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CHANGES DEFECTS

System Version Precision Recall Precision Recall

ArgoUML 1 0.7635 0.9965 0.1329 1.0000

2 0.9454 0.9990 0.2155 1.0000

3 0.9148 0.9991 0.2000 1.0000

4 0.2796 1.0000 0.1909 1.0000

5 0.3428 1.0000 0.0858 1.0000

FindBugs 1 0.8129 1.0000 0.0431 1.0000

2 0.6275 1.0000 0.0615 1.0000

3 0.6338 1.0000 0.0859 1.0000

4 0.9419 0.9952 0.0433 1.0000

FOP 1 0.9908 0.9947 0.1491 1.0000

2 0.9852 0.9950 0.8958 1.0000

3 0.9846 0.9940 0.7622 1.0000

4 0.3610 0.9917 0.0837 1.0000

FreeCol 1 0.9885 1.0000 0.9540 1.0000

2 0.8538 1.0000 0.4272 1.0000

3 0.9936 0.9968 0.1518 1.0000

4 0.7506 1.0000 0.2175 1.0000

5 0.8634 1.0000 0.1878 1.0000
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(RQ1) Does the precision of predicting changes 
by symbolic regression tend to exceed X? !
X∈{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 1.00?



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

 a recall that tends to be 1.00.



Conclusions

Address !
Threats to Validity 

Construct, Internal, External, 

Reliability Validity

CHANGES Symbolic Regression (0.85; 0.99)

Naive Bayes (0.74; 0.47)

Support Vector Machine (0.68; 0.45)

Network and Neural Nets (0.72; 0.60)

DEFECTS Symbolic Regression (0.16; 1.00)

Naive Bayes, Bayesian 
Logistical Regression, Bayes 
Net, Logistic Regression

� (0.70; 0.70)
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