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U =

⎡
⎢⎢⎢⎢⎣
0.611 0.245 −0.725 −0.201

0.505 0.611 0.589 0.154

0.513 −0.639 0.343 −0.458

0.328 −0.397 −0.093 0.852

⎤
⎥⎥⎥⎥⎦ ,

S =

⎡
⎢⎢⎢⎢⎣
21.757 0 0 0

0 14.716 0 0

0 0 8.093 0

0 0 0 4.428

⎤
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V =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

0.513 0.582 −0.168 −0.104

0.708 −0.195 −0.166 −0.352

0.216 −0.052 −0.506 0.735

0.232 0.415 0.728 0.349

0.311 −0.569 0.366 −0.073

0.193 −0.352 0.154 0.444

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
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Ũ , S̃ Ṽ
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=

⎡
⎢⎢⎢⎢⎣
8.92 8.71 2.68 4.59 2.08 1.30

10.87 6.03 1.91 6.29 −1.70 −1.04

0.26 9.75 2.90 −1.31 8.83 5.47

0.27 6.20 1.84 −0.77 5.55 3.44

⎤
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“run” “error”
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2 1 X LDA

edit run error bug pitcher base

1 0.400 0.300 0.100 0.200 0 0

2 0 0.333 0.111 0 0.333 0.222

3 1 X LDA

1 2

1 0.999 0.001

2 0.999 0.001

3 0.001 0.999

4 0.001 0.999

*1 0 10−43
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7 6 C1 ∼ C4

1

2

C2

5

React 3.0.0 167 14

Electron v1.0.0 110 14

netdata v1.0.0 56 15

Redis v15.0.0 170 15

6

C1 ≤ Q1

C2 Q1 < ≤ Q2

C3 Q2 < ≤ Q3

C4 > Q3
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7 code churn ΔLOC

React 0.371 0.395

Electron 0.324 0.334

netdata 0.444 0.556

Redis 0.469 0.526

diff
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8 1

1 2 3

React 27.9 18.9 2.4

Electron 25.0 18.8 2.7

netdata 23.6 27.1 2.2

Redis 11.9 9.9 1.9

9 1

1 2 3

React 29.0 17.4 2.1

Electron 26.4 19.7 2.7

netdata 32.7 24.1 3.0

Redis 14.0 9.4 1.9

*3 1 1 1
ΔLOC = 2
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