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Application of Multi-task Learning in Hate-speech and Individual Characteristics Detection
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'(School of Artificial Intelligence, South China Normal University, Foshan 528225, China)
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Abstract: Multi-task learning is widely used in the field of natural language processing, but multi-tésk"models tend to be
sensitive to the relevance between tasks. If the task relevance is low or the information transferds unreasonable, the task
performance may be seriously affected. This study proposes a new shared-priV‘!ate structure multi-task learning model,
BERT-BiLSTM multi-task learning (BB-MTL). It designs a special parameter optimization method, meta-learning-like
train methods (MLL-TM) for the model with the help of meta-learﬁing ideas. Further, a new information fusion gate,
Softmax weighted linear gate (SOWLG), is introduced for selectively fusing the shared and private features of each task.
To validate the proposed multi-task learning method, a series of experiments are conducted by combining the tasks of
hate-speech detection, personality defection, and emotion detection, taking into account the fact that user behavior on the
Internet is closely related to individual characteristics. The experimental results show that BB-MTL can effectively learn
feature information in relevant tasks, and the accuracy rates reach 81.56%, 77.09%, and 70.82% in the three tasks,
respectively.
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Essays 2467
Founta 89990
ISEAR 7666"

\ “.

{ari'ger, disgust, fear, joy, sadness, shame, guilt}

3 KHAHHT
FEARFTH, SV T AL BAEF RN LR W E. N

3.2 SHBHIRE

S5 R FH AT A8 SCBIE 19 77 3%, o B s S 4
4:1 1 L A7) BE ALK 2 S 1 S 0 R0 AR B . A
PyTorch ¥4 F %% ST HE SR FEAT S i, B T St =2 0 2% 45 14
(1) BERT 7Y B 4248 F F0iI ZR 07 1 R NABL A0, At L
A B GloVe LT IRANERAE, HARNYEE
WE 9 300. ) FAHRNA /AN T[] 2 N PR, A
FH“UNK”#7ic #7821 [ 52 K . R H AdamW A6 2%
AT S HR Ak, HoF bert_param Fi 100 NS4
MR GRS ) 3% BN 2B-5, HAh S BN IiE 5 5] R %
E N SE-5; other_param [NAH5 > )W E N 1E-3.
W& batch size 4 32. BILSTM 1 BERT M4 [¥] dropout
WE N 0.1, MLP 2% (1) dropout % & N 0.2. N T 1Al
RET RO, SRFHUERAFE (accuracy) 1 9 TTAG R AR R i &
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AT RE.
3.3 ELARBIXTELSII

USSR ARSI M, A0 BB-MTL 54
Fif — 46 R FE LB A AT T R 20T L SE e, Rk
K, ¥ MBTI #1 Essays A k&£ 4£ 5 7l 5 Founta &
I EHE SR A ISERA T 28R R A&, IR 5 Hix Lo 4 4i
By NAN [ 1) i 2 A R EAT I . S Em 25 A an sk 2
3 . TG LSS ) A A R 4.

# 2 MBTI + FOUNTA + ISEAR ¥#i4E | BB-MTL 54
A 4% 55 K PR 0 B SEZBG: (%)

. MBTI
1k 1SN TF 1P Avg JOUNTA ISEAR
CNN 76,12 8538 71.65 6143 73.64 7944  59.53
BILSTM  77.44 86.85 73.03 62.99 7507 8031 5526

BERT 78.38 86.76 74.68 66.45 76.59  79.89  59.34
SoGMTL-M  76.42 85.73 72.53 61.62 74.08 79.71 60.23
MTLgGgedDEncoder 78.17 87.82 73.66 63.56_75.80  80.34% 59.78
MT-DNN 78.59 87.19 74.90.65.31 7649 8047  69.36
BB-MTL 78.90 87.74 75.62 66.08 77.09 81.56  70.82

[

%3 Essays + FOUNTA + ISEAR %34 I BB-MTL 54
I [P 8% 435 140 [ o) BE SI256: (%)

Essays
EXT NEU AGR CON OPN AVG

Jrik FOUNTA ISEAR

CNN 55.43 55.03 54.57 54.21 61.08 56.06  79.48  59.59
BILSTM  58.7258.26 56.94 58.15 63.86 59.19  80.35 55.24
BERT 60.03 60.52 58.82 59.29 64.68 60.67 79.85  59.31
SoGMTL-M 56.18 55.87 55.92 56.18 62.72 57.37 79.24  59.82
MTLGytedDEncoder 59.84 59.63 58.88 60.57 64.62 60.71  81.79  59.93
MT-DNN  60.3160.97 59.79 59.92 65.16 61.23  80.22  69.16
BB-MTL  59.42 61.76 59.94 60.41 66.51 61.69 81.95  70.32

(1) CNNP): i Fi] CNN BRI EAT AT 551 25

(2) BiLSTM""): { H} BILSTM #5743k 4T #AF 4%

e

(3) BERT?: {§ ] BERT B4 =A%, 3¢
TE N T AT S o,

(4) SOGMTL-MP™; S5 CNN Fos ity — 2 Ik £
B ZAE S I0E, SRR T — 4R
MAML-like [ ZE AL T5 7%,

(5) MTLGaedpEncoder = 18 F BILSTM % i 2 #4)
) — iz B3 A ) AT 45 5 1 T ik

(6) MT-DNNPY: —Fiofg BERT #5245 2 )
G & U BIE 5 RAEM 2 AT 5% 2 Ik,

Hit, CNN. BIiLSTM Al BERT Ay FAfT 45 3L 25 5
AL R R ST N 25 3 TUT55; i SOGMTL-M.
MTLGatedDEncoder AN MT-DNN N2 AT 55 FE LG R AL 3)l|

80 R4 # % System Construction

Zrad 2 rh 2 A I 2R 3 TAT 45 3438340 43 AT 55 e Y
YERNFEL ) FEEE R, £ T e ARG IS )
T2 LRI 56 I o f A R, S B, e
W A B s AT S R S AR A X b
(SR IL 2, Wl DAAE — e F2 B B VPl A [F) SR 28 2
AR T 2 AT 55 Y 108 P P AR 3 25, EO Hb
JE R ZAT SR BT BT R (0 M R 42 T, o BB-
MTL 2Rk Fea it 1 BER B

KRG RKY, ALK T ILBE ST BAT5
77, AAVEBRER TR ALK, JHedh, PR S5 A 5 e
AT 4L R 2 25 B4 L (141 ONN 5
SOGMTL-M), % B ZAR45 08 A M i b 227 T2
Tk, 0 A T ABT I rf 3 AME 55 2 A Sk 4T T
A RS EAR S, T T T 25 #545 LAAZ 25

TE AT AR 7 TH, T LAV 3] CNN 7E ISEAR
1155 ERIVECNH t, TIFE Founta {155 ERIIKALE 5
WA, BILSTM 7E Founta {145 LR IHELF, 7£ ISEAR
%% F MRS S AL i BERT 76 &% MES s 7
FE R R AR R B, X — LB T I 2515 5 4
{58 K2 AR RE g, T4 T BILSTM i 2K E T 4518
AR TR U A R AT S PRI L X — R
N BB-MTL & FA R A4 T S5 8.

TEZ AR5 A 71, BB-MTL ééf.\é.\T BiLSTM F1
BERT Pi# (044, 76 LT Hi G ¥R L s 7 fe
R R 38 3o PR RO S BERT fE A$: 5 4,
T L7 43 R VRIS (R 35 1104 T 2R BiLSTM
PR AR, AT B T2 20 R AR 55 O RFAE, AT 42 5
FEAME S5 [ HER T
34 ZEFHEEIINEHER

MRV ZAT 5% S A 2, DL RMESS A A
UIZRI ROR, A S 00 K N AR A WA 25 W FAT 5%, 16
BB-MTL #8 f 5 H AR [FAT 45 41 A 3047 45, 4G
75 RANFE 4 B, Hh, Essays /1455 MBTI AL 5540 N
PIANIRSLAT 55, FEAE A5 A N 48 35 1) 1 350 1 10 40 B
VERAT 55 (P RE i AR .

4 FIE 5 4358 MBTI AT45 fl Essays 1T45 /£~
FHFESHEE R TSI S 1. T PAR I, BEEH &V
SRAT 55 BRI R, T I AR AS AT 45 R PR RE 2 BT
PRI AR, HAR AT R TS MR b B AT 5%
B N 32 . 5140 Essays 11455 Founta /14541,
HINGRJE, TERe RS A T B, XL RE B AT 555
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i H AR SN A

IS R S IR I A SR T SR EE B AT
AT 2 ARSI G5, BB T AN S 04 B Ak L, 1R
A REZ SR AT, T T 55 I ZRACR.

K4 ZAEFUESINEGRY

ok ZALS AR
Casel MBTI
Case2 MBTI + Essays
Case3 MBTI + Founta
Cased MBTI + ISEAR
Case5 MBTI + Essays + Founta
Case6 MBTI + Essays + ISEAR
Case7 MBTI + Founta + ISEAR
Case8 MBTI + Essays + Founta + ISEAR
Case9 Essays
CaselO Essays + MBTI
Casell Essays + Founta
Casel2 Essays + ISEAR
Casel3 Essays + MBTI + Founta
Casel4 Essays + MBTI + ISEAR«
Casel5 _Essays + Founta‘-k ISEAR
Casel6 ‘ Essaiyi + MBTI + Founta + ISEAR
! |
775 L
77.26
77.09
77.0
;\? 76.5 7651 76.36
~ 76.28 .
:’@ 76.0 75.90 75.79
E 75.64
= 75.5
75.0

Casel Case2 Case3 Case4 Case5 Case6 Case7 Case8

K4 MBTI 5AEATESHE LR

618 61.69
61.60

61.6 : 61.54
61.40
61.4

61.2 61.16

61.03 61.07

61.0

60.8 |60.73

Essays #ERfiIZ (%)

60.6

60.4

Case 9 Casel0 Casell Casel2 Casel3 Casel4 Casel5 Casel6
5 Essays SAFAESH G4
3.5 ERERAIAERE
HHTAFAE 2 MR 77 2 T 00 P A I 2% 22 T]

FIE B RS 1. NEIE SOWLG 7E1E B Rl & i 2 1
AR, AT TUMAS [F] 45 SRk S T AT X G s
55, F T el & B FLER s B4, £ BB-MTL
HR AR S B RA T T T 5258, FF R IZk 4 A
F£55 (NS IAE S5 Essays 1 MBTI 40 5 4N i 7
FE5%). 6 EEi LAME BRtE 1T T

SiWLG (Sigmoid-weighted linear gate): ¥ 7&K 3¢
SoWLG H ) Softmax UM Sigmoid BRI %Y.

ReWLG (ReLU-weighted linear ate). % SoWLG
FH ) Softmax Zlﬁ’gﬁﬁ%jj ReLU p%%

TanWLG (tanh- welghted Tinear gate) 4 SoWLG
[ Softmax E;ﬁé?ﬁ%ﬁ tanh PR3

oG (Softmax gate): 2:F% T SoWLG AL E L

i, Bl Softmax BEUA RS BN — AW 2% 4% 13 2|
H—AWE, R RN (12). KX 13). R ST
BRI, ] LU SR THRHMIERL & 2R, HE AR

K WRHIE S BAE N — /N R EUEAL I8, TTRE S B R KE
HRIWEHERE R, FF 51 R 5.

m' —Soﬁmax(c”) (12)

W* =+ mi! (13)

SoLG (Softmax linear gate): 5 SoG A [F], SOLG I

ANEEAE A Softmax FIREUENE NG BEBS H—1
1%, rni%%ﬁﬂeﬁa%m@rm&%ig, e T AR

B2 0 R, i d R X (14). 3R (15). 52
bk, SoLG & SEWLG 2 SHE A 1 R O

\“ mil = Softmax(c”)c;] (14)

W* =+ mi! (15)

AN B Rl E T P SR B 45 RNk 5 fioR. SE
ek R, BB-MTL 78 )L G155, 8/ SoWLG
PERME B mE TR N e, Bk, @il s
SiIWLG. ReWLG DL K TanWLG F) 5256 45 B HEAT X} L,
Al DL g 240 Sk SoWLG W) Softmax BREUE
Sigmoid. ReLU %I At o £, BEALPERE Y 2 T %,
X AT BEAE RN Softmax BT DL A ROH0K AT 5%
(AR AS U — A, AT S BB ()RR U S B RR 5 T
L5 SoG 1 SoLG =L 5a 25 Rt b mT A1, 44 Softmax
BRI BB AE R —ANME B A (A A AT 25 R AE, B
e R HUEAE S BT R E 5 2, X I

W7 SoWLG A ECE AR 2 1A RAE.
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# 5 SoWLG 5 HAAFE S Al 7 L6 B SRS (%)

g (F£5%) MBTI Essays Founta ISEAR

SiWLG 76.93 61.08 81.40 71.48
ReWLG 77.01 61.31 81.72 70.94
TanWLG 76.83 60.90 81.63 71.15
SoG 76.02 59.88 79.66 69.87
SoLG 76.87 60.92 81.36 71.35
SoWLG 77.26 61.54 81.56 71.55

3.6 SEMNFGEREREE

TEASCHE ) BB-MTL B8 b AT T —Ff
4N MLL-TM [ Z A6 5%, %75 T 21415
S ) B AR L R 55 2 S 1 R ORISR 1% T VR
B, ASCHFEAT T MLL-TM BT SoGMTL-M,
MTLGDEncoder Al MT-DNN # 8! {5 L SEG, 35 4
8 MLL-TM 77340 5% N RO RSEEAT X L. BoAfc,

A RIEREA B [ 125 4 S Rl

{155 th Essays Al MBTI T4 Y90 4 B0 1748, 3 i
WU B % 1 KT 55 0 HEIRAF RS 4, 9%
R 6 Fir. o

82.0
FAdi il MLL-TM J5i%
I o 81.56
81.5 P )
Bl 5 MLL-T™ ik 8108
< 810
ﬁ 80.62
E 80.49  80.47
= 805 80.34
-<);j
s
5 800 79.84
£ 79.71
- "
79.0
SoGMTL-M MTLGDEncoder MT-DNN  BB-MTL

Bl 6 MLL-TM R HIFEA R ) 25258

S S5 AT RN, AR T REEF MLLETM S804k 5
i, (41 MLL-TM J5 35 B R R 30 17 B4R 7T, Hoots
BB-MTL FiR I PERE SR O R I B35 X — 45 Rk
], MLL-TM Jjik i —FA R S B %, 7252
AR5 IR RE DT T BAT € L%, BLAh, MLL-TM
fE4E BB-MTL #5842 B (BT 3 4525, R %
JrEE AT DA HE S RIS A ) 2 AR 55 4 ST R R, DARE—
B AR R VL B B .

4 Fr5RE
ACH T BB-MTL B, I FSRBLR R 516 5
AR 0% A7 5 K . R R F DL 0% 18 55 77 3%,

82 R4 # ¥ System Construction

BB-MTL &4 TS HUIL Z RS HILZ ML A,
SR IE SERG GE R AT 55 07 . BEAb, £
BB-MTL 5 4, 2t T —F 2500 1 773 MLL-TM,
DL — M B 1T SOWLG, FI FHRTHE 4 3 B fs
S AT RO E AR S5 B0 4 LT T — R A0,
FI] T ARSI R,

KHFRAEG B2, L, (L7 3 AMES LT
TS, AR T R S G (R A
HEATERZ, FLAS B35 VAR 4 A0 AR 4% o (LA — A
SRS, BT A 2 S SO LR . R, 75
Worl A | TES IR, B, 12 AR5 44
W ZR1h 5L 50, Essays 1155 5 Founta 1T 55 44 1)1 25
J&, PEREI T T B W, 2200 T 4024 BERAR A 55 7] 77
P2 TR e % 1 . SRSk, 9 5% KA B 4 55 7 T
BB-MTL, 45 FF AR [ 10 45080 43447 i, DA B4 0 0
HEAE 5 4L 0 7

SR

Mehta Y, Majumder N, Gelbukh A, et al. Recent trends in

deep learning based personality detection. Artificial

Intelligence Review, 2020, 53(4): 2313-2339. [doi: 10.1007/

s10462-019-09770-z]

2 M, EFR, PRI, T R AL SS SR A 1) RS R T A
B HENRRE SRR, 2023, 17(5): 1002-1016. [doi: 10.
3778/j.issn.1673-9418.2212012] g\ ‘\_k

3 Markov I, Ljubesi¢ N, Fiéer D, et aZ.fiExiyloring stylometric

—_

and emotion-based features for.amultilingual cross-domain
hate speech c}eteé‘ztion.*Proceedings of the 11th Workshop on
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s EFE, IR, T TR, % FET GA-IPSO-BSVM HLikHT
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