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https://www.un.org/en/universal-declaration-human-rights/index.html

Everyone has the right to freedom of opinion and expression; this right
includes freedom to hold opinions without interference and to seek, receive
and impart information and ideas through any media and regardless of
frontiers.
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= Toxic Comment Classification Challenge
. https://www.kaggle.com/c/jigsaw-toxic-comment-classification-challenge/overview/evaluation

https://www.lawtimes.co.kr/Case-Curation
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0|5 0|2 MH T/ L& HIAEA Fee H|w

Model

CNN

BILSTM

BILSTM + LSTM

CNN + BILSTM + LSTM

Acc. / F1 (Before)
0.9258 / 0.8847
0.9350/ 0.8991
0.9392 / 0.9048
0.9397 / 0.9070

Acc. / F1 (After)
0.9355 / 0.9012
0.9450 / 0.9129
0.9456 / 0.9159
0.9480 / 0.9178
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3.1 Test models

IHH|S si&oh| PlotH 2E2 0= Yol siy=E 210k & X| =I5l L C..
% 0| STY = HO|M 2f H|0|S0fCt A8t H|0|E{ = LIS LT}

Model Accuracy F1 Score
CNN 0.9355 09012 V-
BiLSTM 0.9450 0.9129
e BiLSTM + LSTM 0.9456 o919
CNN + BILSTM + LSTM 0.9480 09178 A

CNN + BILSTM + LSTM (Clova AutoML) 0.9496 0.9214




3.1 Test models

H|8S T2f8}X| 7| = sl e.

o

Model Accuracy | Precision | Recall F1 Score
BERT 6-layer 0.9692 0.7597, 0.6348 0.6917
BERT 12-layer 0.971 0.7629 0.6769 0.7173
BERT 12-layer + Dialog 0.9714 0.7683] 0.6787 0.7208
ROBERT 24-Layer 0.9728 0.7649 0.7419 0.7483
CNN_LSTM(x2) 0.9672 0.6877, 0.7284 0.7075
CNN_LSTM(x2) + PerEmb 0.9686 0.6969 0.947/6 0.7214
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3.1 Test models

pEls XD 2ot Al A0t 0.4% 2lacc 22|11 2.7% F1=
H =

TS SRS L.

2|5l 24-layer2| ROBERTE=

Model Accuracy | Precision | Recall F1 Score
BERT 6-layer 0.9692 0.7597, 0.6348 0.6917
BERT 12-layer 0.971 0.7629 0.6769 0.7173
BERT 12-layer + Dialog 0.9714 0.7683] 0.6787 0.7208
ROBERT 24-Layer 0.9728 0.7649 0.7419 0.7483
CNN_LSTM(x2) 0.9672 0.6877, 0.7284 0.7075
CNN_LSTM(x2) + PerEmb 0.9686 0.6969 0.947/6 0.7214
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[ 20{| BERT EC}= =2 L Mot E HO|X|TFCNN_LSTM(X2) + PerEmbE AI25}7| 2 51SL|CtH
PerEmb(Persona Embedding)2 O|0{A{ AHEZIL|C}



m DEVIEW
2020

3.2 Persona Embedding
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3.2 Persona Embedding
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Cosine Similarity(EH

0.123



3.2 Persona Embedding

CH22: ARl BXN XXl LI|Claaaas

Cosine Similarity(S1=21, Si=22) =
0.701
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3.2 Persona Embedding

H|O|E -HER: (x1, X2, X3, y1, y2)

X1, X2, x3: Ei=2 LI x12 x2= A-GXPI A ZE 5L X3
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3.2 Persona Embedding

s_up(c) = mazx(c, (o|(a — (8 — Bc))c| — 0.5) *x 2.0)

s_down(c) = min(c, o(ac — a) x 2.0)
B 1
14 e®

o()

c = cos(0), Ogé’gg

o, 3> 0
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3.2 Persona Embedding

SE FAE Al o (318X 32 + Siz)

o

=1: EOPHA HE=EA ARERM A ZEAFSHL|CHIL

o

=2: &L EEE 18k LIE 28N EX7 S0US HE0|IRsX 20

Cosine Similarity(S1=21, Si=22) =
0.28
0.123 Yy
A
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3.2 Persona Embedding
SE 7AE A2k o (e &= Si=

CH=21: 9 22| o™ AlSlLf? 3333aaaaas
CH22: ARl BXN XXl LI|Claaaas

Cosine Similarity(Ei=1, B1=22) = 0.46
0.701 / 4
_JIK_
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3.2 Persona Embedding

L(xl,22,y) =yMSE(sup(c),s(xl,x2))+ (1 —y)MSE(s.down(c), s(x1, z2))
MSE(a,b) = \/(a, — b)?
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3.2 Persona Embedding

o

2§

64D Fully Connected Layer (Tanh)

Transfer Learning Stage
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5 &1
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3.2 Persona Embedding

Fine Tuning Stage

1D Fully Connected Layer
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3.2 Persona Embedding

A2 O|0|E| Aloj|A| Persona Embedding0i] 2|3t £&. ’Eii*E SEAF FTE

Persona Embedding2 X856}= 20| =20| &£|H, &

3 302 LIESALICE

Model Dev Loss Test Loss  Test Accuracy TestF1 Score
(avg.) (avg.) (avg.) (avg.)

no P.E. 0.26253 0.279985 0.88538 0.849465
P.E. with 10m triplets  0.243064 0.259716 0.8917/8 0.857804
P.E. with 20m triplets  0.235027 0.24904 0.89844 0.868904
P.E. with 30m triplets  0.232956 0.246303 0.89808 0.867391
P.E. with 40m triplets  0.227463 0.241328 0.90214 0.873137
P.E. with 50m triplets  0.222996 0.237938 0.90322 0.873347
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3.2 Persona Embedding

Training Losses \\
(Log Scale)

0.3

0.03

—no PE —PE(10m) —PE(20m) —PE(30m) —PE(40m) —PE(50m)
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3.2 Persona Embedding

Validation Losses .

0.55
0.5
0.45
0.4

0.35
A

2
W
0.25 o
NS <

0.2

—no PE —PE(10m) —PE(20m) —PE(30m) PE(40m) —PE(50m)
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3.2 Persona Embedding
1
Test ROC Curves o
0.9
0.85 AUC
0.9517
e 0.9559
0.75 0.9592
0.9598
0.7
0.9615
00 0.9622
0.6 >
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

noPE +PE(10m) +«PE(20m) - PE(30m) PE(40m) <« PE(50m)



3.2 Persona Embedding

5|5 HIE 2 MEtg QI3 2t oty R EAE A

Persona Embeddingz} AutoMLe| £&0| 7} £2 = HHFUSLICT

oo HItHE Accuracy Precision Recall

AutoML 0.9605 0.9337 0.9561

ELMO 0.9448 0.8835 0.9719

ELMO + AutoML 0.9619 0.9385 0.9547

P.E. 0.9644 0.9534 0.9454

P.E. + AutoML 0.9648 0.9556 0.9442

F1 Score

0.9447

0.9256

0.9465

0.9494

0.9499

DEVIEW
2020



DEVIEW
2020

3.3 Serviceability vs. SOTA

- HH8 HH|0j|A inference 0f| CHSt - ZX|19] metric &2 H=
=2 qpset 2 latency E 3 (infer H|E 1121 2 Q) - train 2} infer0]| 2 Q% H| 2 12{5}X| =
- CllO|Ef £ Al #H2 Xf3ts o - 2ol ot g2 =1t

AB testOj|A A2 diff 2%
- QARG A Al tHhE Xfets 2
_*_l[_Hol_} E: — A-II-Iol- d|ffl:l I-ACI;
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3.3 Serviceability vs. SOTA

ACC: 96.17% ACC: 96.69%
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3.3 Serviceability vs. SOTA

ACC: 96.17% ACC: >95% ? ACC: 96.69%
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F1 0|2}= precisionZ} recall 25 12{5l= metricO| Y0, HN RES 22 M|o] ARl HH22 F11t

0% CFS AL

0| HIE B 4 USIY
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o
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ol Al 2Z20]| Chgh S22 2ICHX|9t 2 H2} E|RS0 e, precisiond]] CHoHAM =

[ =
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4.2 Parameter tuning with AutoML

BE DO A ALzo| OfH
MY WIte| 37} AUSolE
210 HYH 458 2ol BUS

=0l 5= ZZHI0|A &

2 Glo|E{AI N B

SIS
-1 O

S XIS

=o|d= =H0

S B0 ZRISHIRKXIE, Clova AutoMLe| EE= BUASLICE

Search Space View

F10{A 2f 0.4429| 0|52 HUSLI.

*

Calculating Hyperparameter importances...

@ show hyper-importance

EEEEE'EEEU--M---@--T

19—3 1e-2

2e-1

\

2R LIC

Advanced Analysis View

Exploration overview

Hyper-Importance analysis

Attributes analysis

0.950

0.943

0.946

0.044 —g

1.35e-1
o 4.98e-2 =

1.83e-2

smoothin

97Ze-d5F

3.35e-4 —

2arning
_rate
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4.3 Scalable design
for General and Public benefits

=X9| dlo|HoflMTF ST RS 2 B0t T
SOTA RS GPUO]| R0{A| AH|ABHH 3
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4.4 Test, test, and test

ML AMH|AO| HAE H#S J|Z MH|AQ| HIAE Y It= X8I CHA}0| X3 CHEL|CH

— O H — —

- https://cloud.google.com/solutions/machine-learning/mlops-continuous-delivery-and-automation-

pipelines-in-machine-learning

- https://martinfowler.com/articles/cd4ml.html

ZFH2E MH|A0 RRE ZES 80| ?l6l
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https://cloud.google.com/solutions/machine-learning/mlops-continuous-delivery-and-automation-pipelines-in-machine-learning

4.4 Test, test, and test

catcall_train_imm_5
catcall_train_imm_3
catcall_train_imm_1
catcall_train_imm_2
catcall_train_imm_4
bad_train_imm_5
bad_train_imm_4
bad_train_imm_3
bad_train_imm_2

bad_train_imm_1

Threshold

0o 003 010 Ql3F 020 023 030 033 040 043 030

Trainloss

= catcall_train_imm_5 = catcall_train_imm_3 = catcall_train_ime

= catcall_train_imm_2 = catcall_train_imm_4 = bad_train_imm_5
= bad_train_imm_4 = bad_train_imm_3 =  bad_train_imm_2
==  had traim imm 1

.08

0.0

304

.02

FlS5core

Showing first 10 runs
= evaluateall_imm_5 = evaluateall_imm_3 = evaluateall_imm_1
= evaluateall_imm_2 = evaluateall_imm_4 = catcall_train_imm_5
= ¢catcall train imm 3 = ratrall train imm = ratcall traim imm 7

0.3
0.4
0.3
0.2

0.1

o

ROC-AUC

Showing first 10 runs
= evaluateall_imm_5 = evaluateall_imm_3 = evaluateall_imm_1
= evaluateall_imm_2 = evaluateall_imm_4 = catcall_train_imm_5
= ratrall train imm 3 = ratrall train imm =  ratcall traim imm 7

0.8

0.

0.4

0.2

Step

catcall_train_imm_5
catcall_train_imm_3
catcall_train_imm_1
catcall_train_imm_2
catcall_train_imm_4
bad_train_imm_5
bad_train_imm_4
bad_train_imm_3
bad_train_imm_2

bad_train_imm_1
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Total Epoch

o 2 4 B 8 10 12 14 15
Accuracy
Showing first 10 runs

= evaluateall_imm_5 = evaluateall_imm_3 = evaluateall_imm_1

=  evaluateall_imm_2

=  evaluateall_imm_4 = catcall_train_imm_5

= ratrall train imm 3 = ratra trai =  ratrall fraim imm 7

0.8

0.75

o7

.65
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6.1 C bot Red and O
.1 Cleanbot Red and Orange ver.
-  Red ver.
x-l ?ZI-_#AC-)I E%E’ = Orange Red  Clean V2
SESHA AN Ly e =5 0.999 1.000 0.050
C —L e e~ L O .
= O XPN|2FC 2 US| do|& E= STl e[ 2
ENENCISHEH QT LE 0.994 0.999 0.079
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M AGI A ZHE A & 0.965 0.186 0.054
- Orange ver.
O =7t HF &2 0.670 0.013 0.039
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6.2 Cleanbot Phobia and Aggression vers
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6.2 Cleanbot Phobia and Aggression

- Phobia or Aggression
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/7 Multi-task Learning

Score
for Red

1D FC Layer 1D FC Layer
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/ Multi-task Learning

red - 2= multi-task learning
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