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010{ 22 (Language Model){

H]
keywords dtm (p = k) keywords weighted 'matrixyi *k)
word1 | word2 | .| wordk word 1 (word2| .. |wordk| word1 | word2 | ..

0 0 1 word! | 1 Wi | Wi | ‘ imp, | mpy | .| imppg
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1 1 0 word 3| w. W, | w | im imy e | im
- Wﬁ 21 22 3k B el P21 P22 Pk
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e = i s e e = e e | 3 e e e i SEa

Aticep | 1 1 [e| ® wodk| wyy [w | . | 1 [ |Aldep| mmp, | tmpy | .| imp
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022 (Language Model): Word2

Output layer
Yy
Input layer
3 Yy
I-dim i
Yey
CxT-dim

[}

6 1 L] {]

S|l 2|ohy

0.

159

Q47472 0443004 0251843

0196385 0077895 0.020403

0044099 0302 030814

rEde  polnH o¥oMomL  H4m
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0090879 .
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DT
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0266702 ..
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0190194 .
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0042634
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022 (Language Model): 7} 7

A

5 1 0304741
0304741
0224888
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0487778
| 9% | o049
38 | 0288097
0255814
0261892
0888116
0258031
0353142
0341964
0254296
0599094
0240745
023553
0278909

0224888
0522331

0.16166
0396308

0487779
0374128
0491738 0112818
0491738 1 0225443
0112918 0225443 1
0290349 0407248 0346645
00719 0192711 0773195
0243709 0.155625 0.609669
0111589 0120343 0546534
0292978 0202164 0436626
0630827 0548715 0197563
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0.396308
0374128
0514444
041335
0.283221
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05281

0514444
0290349
0407248
0.346645

04192%
0.287185
0374944
0239735
0383812
0461856
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0402354
0204882
0241736
0284918
0.360386

-_.

0.255814
0283221
0.243709
0155825
0609669
0287185
0436267

0261892
0402778
0111599
0120349
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0443732
0443732 1
0242994 026808
0083903 0.168945
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0223671 0208942
0103552 01097
0093884 0200495
0193958 0.15461
0.095857 0144039
0141271 0108623

0,41 3356
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0172152
0.110234
0249162
0.1062
0183367
0108008

X |G8gd] Mekt | A% | 9N | 9% | Js EREEEEERIEEaE

02649 0. 0888116
0350505
0292978
0.202164
0436826
0239738
0301235
0242934
026808

0.267506
0335307
0416834
0.285954
0637863
0.269531
0.283028
0340486

0259031
0577641
0630821
0548715
0197563
0.383812

0.14483
0.083903
0.168945
0267506

0428902
0259696
0482382
0.176685
0489561

043366
0688545

0353142
0562291
0228105
0310962
0301019
0461856
0295361
0181083
0331596
0335307
1 0428%02

0341964
0215431
0311542
0.196186
0230725
0.364673
or215e
022367
0208942
0416834
025969
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025429%
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0579028
0448069
0159577
0402354
0.110234
0.105552
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0285954
0482342
034171
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0044802
0121541
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weighted keywords dtm (p = k) Reg. label (p* 1)
word1 | word2 | .. | wordk Reg
Atticle 1| impy g mpyy | e | mpy 0
Atticle 2 | tmpy g impay | .| TPy 0
Aricle 3 | impy 1 impyy | .| WPy L 1 J
Aricle 4 | imp; 4 Mpsy | - | iMPyy 0
Atficle 5 | impy s mpsy |« | Mgy 0
Arice p | impy,, npyy | e | Py 1

wli | w2 | w3 | w4 | w5 w59 | w60 |
[ 1222445 1548551 061991 1413178 1424728 1469763 0711823 0842454 1970557 0.60004 0
1 8982712 9771993 4968094 9.473171 10.66556 10.90166 6925615 557239 9555614 6.045008 0
2 1.885537 2396803 101222 2068335 2897993 2341626 1.048187 0.837058 2.007755 1271675 1
3 1582455 1484151 0711549 0.884478 1.09647 1.201358 0568137 0738654 1.047141 0476701 0
4 32.82965 3549128 17.67985 41.79199 34.3567 4310488 19.57227 23.41367 3744627 2148152 0
5 18.44422 2199668 1027192 21.13691 26.06088 22.86958 1292649 13.20052 24.10916 16.78656 1
6 19.63779 2313275 1210301 2193056 2566715 28797 149753 1476203 2516156 12.45341 1
7 8433751 10.20424 4.420471 9.458291 12.23158 9751159 5.007741 4927722 10.20815 6.484521 1
8 4331948 5125591 3254199 5329986 6.840392 7.382707 4.001362 3512466 4848795 2366429 1
9 2946115 3.39343 1496088 3.072989 4425059 3.637239 2201539 1957222 3.870286 2.884935 1
10 19.59017 2575306 11.71403 2257636 2588626  26.58746 1352197 13.86117 2513595 161166 1
11 | 4881075 7.001902 3251752 4.583836 6.123711 6988853 3.237129 3988136  6.5252 3.308341 0
12 | 2749982 4908224 239744 2972974 4.605333 4001033 2132336 2.229331 3.655512 2.206504 1
13 14.60789 1506716 8291809 13.80332 19.26145 17.81481 9.881096 8943773 1552644 9.341937 1
14 | 6521701 6879256 4166987 6985084 8898183 9.655436 5.692536 4.125643 6937172 3.879439 1
15 | 2894141 4.076432 1.966704 3.031697 4.556655 3868707 237608 2344042 3900756 2958289 0
16 | 1830379 21.11006 9.646847  20.184 2849324 23.30899 14.18849 1143334 2128041 19.86959 1
17 310297 2490232 1374969 2671152 23.68754 3170588 17.28425 21.06079 2536916 15.62257 1
18 | 26.60642 2086341 8719725 29.23278 19.58616 27.44632 1239414 16.35785 2062057 11.31632 0
19 499533 5053317 1.855218 6.315365 6.324024 6578716 3.240209 3.579675 5.583045 5604459 1
20 | 1411664 17.89888 8505002 1510336 2043373 16.87358 10.69289 10.06571 184294 1246149 1

Note: k=M1 for top 50 keywords
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Zu;j'm Note: Values denote normalized tf-idf scores
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A: Regulatory articles with high tf-idf values
B: Non-regulatory articles with high tf-idf values
Box: Total articles
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AutoML (StackedEnsemble)
confusion matrix on validation data

Predicted Metrics

0 1 Error rate
0 151 94 03837 (940/2450) AUC
1 37 232 0.1375 (37.0/269.0) Recall
10.2549 _(TSI.G’]STA.Q_) Precision

Actual

Deeplearning (NeuralNetwork)
confusion matrix on validation data

Metrics
Error rate

0 137 108 0.4408  (108.0/245.0) AUC
0.1041  (28.0/269.0) Recall
02646  (136.0/514.0)

Precision

Generalized Linear Model

confusion matrix on validation data
Predicted Metrics
Aol 0 1 Error rate
0 144 101 0.4122 (701.0]24510_) AUC 0.7993
1 32 237 0.119 (32.0/269.0) Recall 0.8810
Total 176 338 02588 (133.0/514.0) Precision 0.7012
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True: husky True: husky True: wolf

Kasia Kulma (PhD, Data Scientist, Aviva, 2017), "Interpretable Machine Learning Using LIME
Framework", Hy0 ai
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Type 2 error
False Negative
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NLP

Abusiness model

NLP

L5 A §E WEAHI BI0[EH|0]A /HE

TZH H HEY3 /0|2 q
(Structural Regulatory Network) (Semantic Reg

g

....... :

.
CERRNDE AL NS

G

Source: Jeon J., &lee S (2019) Astudy on the legal s
tructure ofthe nuclear law system using social network a
nalysis. Journal of Digital Convergence, 17(8), 47-60.
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