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Manual Classification
(survey)

> Getting Data (Boa) >>

Build Models
(Weka)

Test Models
(Weka)

Pre-Processing

Analyze
(Weka)

Results

> PR A=

Approach (Cont'd)

* Boa queries

« Randomly pick 5 projects
(not shown)

« Randomly pick 200 commits
(shown)

7

COMMITS: output top(200) [string]
ids := {"6176545", "6150849",

of string weight float;
"209281", "13151128", "1019785"};

function (s: : bool {
trim(s);
(match (" "\s*S$ 7,
return true;
(match (" "no message$,
return true;
(match (" "\ *\*\* empty log message \*\*\*S$°,
return true;

return false;

isempty :
s2
if

string)

s2))

if lowercase (s2)))

if lowercase (s2)))

b

exists (i: int; input.id == ids[i])
visit (input, visitor {
before rev: Revision ->
if (!isempty(rev.log))

COMMITS [input.id]

<< rev.log weight rand();



. Manual Classification Pre-Processing Build Models Test Models Analyze
> Getting Data (Boa) > (survey) > (Weka) >> (Weka) >> (Weka) > Results >

Approach (Cont'd) 8

° Survey Website for Does this commit discuss design?

z Added some extra protective code around the end of the Power Allocation Phase. Updated scenarios to
CrOstourC]'ng give Renegade ships some names

This commit:

* Each log shown to 2-3 users
2 ReqUiI‘ed 2 YES OI‘ 2 NO | am done with this survey

Does this commit discuss design?

Updated ArrayReference to work with primitive types.

This commit:

Yes. It discusses design I can not decide. No. It does not discuss design

| am done with this survey
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Difficulties (cont'd)

e Confusion Matrix
« Add weight to cells

e Statistical measurements
e F-Measure

e G-Mean
Precision = . Recall = .
recilsion = m ecall = TP i FN

Precision Xrecall

F;score = W
Precision + recall

Test Models
(Weka)

Predicted
Confusion Matrix
Yes No
Yes True Positive @ False Negative
(TP) (FN)
No False Positive | True Negative
(FP) (TN)
TP TN
e Jdccuracy’’ = —
Accuracy TP X FN Dy TN + FP

Grrean = v Accuracy¥es x AccuracyN°



Analyze
Results

All Results

Decision Tree Random Forest Naive Bayes

| DecisionTree | | NaiveBayes |

Gittub | 5638 | 990 | 86 | 864 | 7111 |
Increased False Negative Weight Increased False Negative Weight

5213

Multinomial Bayes




Interesting Results

Random Forest

[Gitub | w635 | 00.0 | 56 |

~<Forge | 86.08 | 008 | 85 |
~Both | 8644 ] 995 | 57 |
mm_

of 5758 [ 904 [ 551 o0 [ 7oar
8749 [ 057 | 371

|
8778 | 965 | 340 ({863 | 7421

Acc [ %IP | %IN [fE-M | Gmean)

Analyze
Results

Support Vector

__ Subport Vector Mpshme—————
—
555 | 6161 ]




| Analyze
Results

F-measure and G-mean

DT-CS R-F RF w/ CS 5 NB B NBw/CS
MB w/ CS SVM SVMwithCS  ® KNN  ® KNN with CS

DT-CS RF w/ CS H NB B NBw/CS
MB w/ CS SVMwithCS B KNN (B KNN with CS

GitHub SourceForge
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COMMITS:

output top(200) [string] of string weight float;

http://boa.cs.iastate.edu/

ids := {"6176545", "6150849", "209281", "13151128", class: No Swap 1
isempty := function(s: string) : bool ({ . . .
2 ey attributes: input 1
if (match( "\s*S$', s2)) pOS 1 20
return true; 1 o
if (match( “no message$’, lowercase(s2))) Survey QueStlonS funCtlon 1
return true; i
if (match (T \*\*\* empty log message \*\*\*S$", lov Does this commit discuss design? .
return true; Added some extra protective code around the end of the Power Allocation Phase. Updated scenarios to Class. Yes organ 1
return false; give Renegade ships some names attr.ibutes. pack
}i : Design
exists (i: int; input.id == ids[i]) This commit struc Likelihood Table :
visit (input, wvisi { Yes. It discusses design | can not decide Y N
before rev . on =~ | am done with this surve: better es o
if (!isempty(rev.log)) -
COMMITS [input.id] << rev.log weight ra fleCt Refactor E i 2
39 61 100
layer
y / 3 16 19
approach Fix =

Data

To summarize... w BB

18 31 49

isi struct ) V7
% |
Random Forest 39 Y 61
100 , 100 |

Naive Bayes

Support Vector Machine

Confusion

Matrix

= DT = DT-CS R-F
m MB = MBw/CS SVM

= RFw/CS = NB
SVMwithCS B KNN

m NBw/CS
B KNN with CS

Forge
'




