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Motivation

I. Bug prediction on plain text 

Statistical code analysis + different machine learning algorithms already used

Vectorization of text as new approach

II. Bug prediction with code features

Different machine learning algorithms already used

Many ways to improve results

Regression by Classification + Classification by Regression as new approach

2



How can we identify plain text bugs?
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Vectorization of text (Word2Vec)
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Vectorization of text
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Doc2Vec for classifying paragraphs
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Distributed bag of words (PV-DBOW): Distributed memory (PV-DM):



Doc2Vec for classifying paragraphs
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Ground truth

Fix:
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Bug:



Goal
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Results PV-DM
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Experiment Accuracy Precision Recall

Raw data 0.5 0.24 0.34 

Anonymization 0.5 0 0

Scoping with anonymization 0.5 0 0

Scoping without anonymization 0.5 0.25 0.38



Results PV-DBOW
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Experiment Accuracy Precision Recall

Raw data 0.5 0.25 0.12 

Anonymization 0.5 0 0

Scoping with anonymization 0.5 0 0

Scoping without anonymization 0.5 0.25 0.53



Conclusion

● Code should not be treated as simple text

● More information and more complex model needed for 
successful bug prediction
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Different approach - code metrics

Software metric sets of 14 different projects

20 - 32 features

Defect count as response variable
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name loc ... max_cc avg_cc bug

SAXXMLOutput 509 ... 1 0.8125 2



Feedforward neural net
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Classification
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Regression by Classification (RbC)
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Regression
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Classification by Regression (CbR)
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Results regression vs RbC
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Results classification vs CbR
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Conclusion

● CbR and RbC can increase the performance of standard 
regression and classification in bug prediction

● Better results can be achieved with some more tweaking
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Future work

● Hyperparameter optimization, feature selection
● LSTM approach
● “Code2Vec” with additional input about context
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