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TABLE I: Use of NLP libraries in recent software engineering conference papers

Venue Papers Has Keyword Stanford SyntaxNet NLTK spaCy LangPipe OpenNLP  FudanNLP & IctcasNLP  in-house  others

ICSE 466 68 7 0 0 0 0 0 0 0 3
ASE 250 40 - 0 0 0 0 0 0 0 2
FSE 299 48 3 0 1 0 0 1 0 1 2
MSR 148 41 1 0 0 0 1 0 1 0 2
ICSME 187 35 3 0 0 0 0 0 0 0 |
Sum 1,350 232 18 0 1 0 1 1 1 1 10
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TABLE II: Degree of overlap between the results from all libraries

Comparison tokens for tokens for  identical identical identical identical identical identical

first library  second library tokens  tokens %  token/POS,  token/POS, %  token/POS.  token/POS; %

z Stanford vs. SyntaxNet 8,743 8,485 8,137 94.46 7,507 8715 7,322 85.00
=  Stanford vs. spaCy 8,743 8,589 8,312 95.92 7,743 89.35 7,548 87.10
2  Stanford vs. NLTK 8,743 8,614 8,454 97.41 7,062 6,605 76.11
C  SyntaxNet vs. spaCy 8,485 8,589 8,016 93.90 7,678 89.94 7,511 87.98
§ SyntaxNet vs. NLTK 8,485 8,614 8,281 96.86 6,876 80.43 6,441 75.34
»»  spaCy vs. NLTK 8,589 8,614 8,326 96.80 7,035 81.79 6,585 76.56
g Stanford vs. SyntaxNet 6,289 6,167 5,996 96.27 5,271 84.63 4,998 80.25
2  Stanford vs. spaCy 6,289 6,278 6,034 96.03 5,332 84.86 5,100 81.16
,3 Stanford vs. NLTK 6,289 6,232 6,133 97.96 5,017 | 80.14 | 4,395 70.20
< SyntaxNet vs. spaCy 6,167 6,278 5910 94.98 5,512 88.58 5,307 85.29
T  SyntaxNet vs. NLTK 6,167 6,232 6,093 98.28 4,901 ‘ 79.05 | 4,399 70.96
5 spaCy vs. NLTK 6,278 6,232 6,040 96.56 4,885 78.10 4,313 68.95
o  Stanford vs. SyntaxNet 11,675 10,896 10,488 92.93 9,103 80.66 8,564 75.88
8 Stanford vs. spaCy 11,675 11,015 10,611 93.53 9,390 82.77 8,832 77.85
= Stanford vs. NLTK 11,675 11,044 10,788 94.97 8,711 | 76.68 | 7,889 69.45
< SyntaxNet vs. spaCy 10,896 11,015 10,008 91.35 9,171 | 8371 | 8,697 79.38
¥  SyntaxNet vs. NLTK 10,896 11,044 10,735 97.86 8,734 ‘ 79.62 \ 7,950 72.47
= spaCy vs. NLTK 11,015 11,044 10,311 93.49 8,602 77.99 7,713 69.93

POSg : —f#%mza (Bl Z 1.

POSs : e GlH < XHl)

£ - 85

S0

11



S

TABLE III: Summary of identical tokens, tokens/POS,, and tokens/POS; for all libraries

Source average  1dentical identical identical identical identical identical
tokens tokens  tokens %  token/POS,  token/POS, %  token/POS;  token/POS; %

Stack Overflow 8,608 7,899 91.77 6,559 76.20 6,105 70.92
GitHub 6,242 5,870 94.05 4,443 71.18 3,843 61.57
Java API 11,158 9,947 89.15 7,586 67.99 6,659 59.68

POSg : —fixmza (B X (L. &5 - #E8 - S )
POSs : fFEma (Hlh < Xall)
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TABLE IV: Accuracy based on comparing the manual annotation with the output of the four libraries

Comparison tokens for  tokens for  identical identical identical identical identical identical
manual annotation library tokens| tokens %  toke S, |token/POS; %  token/POS,;  token/POS, %
5
%  Manual vs. Stanford 375 385 371 97.63 339 89.21 317 83.42
g Manual vs. SyntaxNet 375 366 357 96.36 332 89.61 317 85.56
»  Manual vs. spaCy 375 377 369 98.14 347 92.29 338 89.89
&  Manual vs. NLTK 375 374 373 99.60 331 88.38 306 81.71
w2
§
'g Manual vs. Stanford 361 371 357 97.54 310 84.70 286 78.14
~  Manual vs. SyntaxNet 361 358 350 97.36 308 85.67 297 82.61
<  Manual vs. spaCy 361 370 344 94.12 309 84.54 291 79.62
T Manual vs. NLTK 361 360 354 98.20 312 86.55 278 77.12
5
8
A  Manual vs. Stanford 380 398 374 96.14 328 84.32 303 77.89
A  Manual vs. SyntaxNet 380 379 373 08.29 298 78.52 286 75.36
g Manual vs. spaCy 380 380 369 97.11 345 90.79 298 78.42
%  Manual vs. NLTK 380 382 379 99.48 345 90.55 294 77.17
L |
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