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Table 1

score; =

Parameter setting

SRR Ul E (o8]
Parameter name Pretraining Fine-tuning

Mask probability 0.15 -
Learning rate (Lr) 5e—5 2e—5
Weight decay 0.01 0.01
Lr schedule Linear Linear
Warm up ratio 0.1 0.1
Batch size 4 32(16)
Gradient accumulation 32 1(2)
Epoch 1 3
Optimizer AdamW AdamW
Random seed 42 42

Note:" — " means that the parameter does not exist
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Table 2 Comparison results of model

AR CEAF)

. ol T 3 (O
Vodel Lot length Atcuraty (%)
BERT 512 64. 38
MacBERT 512 64.49
RoBERTa-wwm 512 65.12
LegalRoBERTa 512 66. 03
legal-ELECTRA 512 66. 53
Lawformer 512 65. 63
Lawformer 1024 66. 76
This study 512 69.76
This study 1024 72.23
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Table 3 Comparison results of pretraining strategy

I T ‘
g ot ‘ (%)
Strategy Length of  Length of Accuracy
" pretraining fine-tuning %)
(character) (character) 0
RoBERTa-wwm 512 512 63.92
RoBERTa-wwm + Crime 512 512 64.41
RobeRTawwm = Crime + 512 512 66.34
I’I?‘OABSE;(RTa*wwm + Crime + 512 512 67.06
RobeRLe gvm  Crime + 512 512 68.52
RoBERTa- wwm + Crime + .
MLM + TASK + SD 512 512 69. 76
RobeRL e g [ Crime 512 1024 70.73
RoBERTa- wwm + Crime + 1024 1024 79.93

MLM + TASK + SD

Note:Crime indicates whether to add crime information, MLM indi-
cates adding MLM pre-training task, TASK indicates using sentence

label pre-training,SD indicates self-distillation

M 3 T LU - O3 AR 44 15 S5 9 i ifi
BT T 0. 49 A Jp i, DLW AR 44 45 B AT DSR4
BIAS I B P RR . XA S5 R B AR R ik 2 5
e — B0, B R N IRAE R L b AR & T s B
9B . O MLM FUIl 2R AT 55 15 7] 3k S0 4k 22 F I
Sl IR TE 1. 93 A1 23 10 HE B R X A BLA 19
EBINZRIE F BRI MR RE S A — 2, ORI AR 2 A7 7

WP IR AT 55 T R 9K BE A8 L MILMAT: 5577 o B
KAEYHE T, 3 Ut W I 2R AT 55 B 0 T e A 55 A
24 (] B 1 18 T T I - A 3 =X R DA 7 i A Al MR
W SZ . D56 WA W 2R AT 55 bb St fit FH R 9 T
YIZRAETE 1. 46 > E 20 55, BEHT MLM 58 28 77 A= i B
JE R L i f AR TR D] 158 R S0 A 48 3 B R G« 2 i MR
FEISE . QI H 28108 WS 5 T AT 55 E A R 42
FET 1024 A 43 2 UL SR 48 BB 3 °F 3 2 801k
R AR AT LA — 25 G2 ik > I A 15 R A X AR Y 1Y
SZR I HLObR A0 LE A bR 2 {5 R i TE R, AR 45 Tl
YRl ok —E M 15 . © E X 512 F4F K & Al 2k
BT B ASEAT Y T8 A 1 024 A4 K B oM 32 7
HERR % 0. 97 A H 43 5, X Ul B SCAS AT DL Sk I 4 93
W B L B 7 A B, IR I T AR SCHR T R A7 B i A
WA T N A R, Q4R 1 024 FAFKE
N A0 512 FAF K E MG E R T 1.5 41 F
a3 45 VLEA T 25 05 57 B ik A e 18 T 37 28 b 4 2 )
SO FF O FR . 38 A AT B A SR AT LR fs il
Ry ss .
3.4.3 %3 C.h AR LR

S X Y G v R — S S IR A AT SR A L B
HUN AR5 1 42 R AS P fili B 1026 — 10096 19 4
Ao, SR JE X LegalRoBERTa . Lawformer A 3C
N GAALE LA W BRI A TR ERE . A
i 512 45 &K B X B R BE A7 f00E , &5 A 1A 4
fi 7

70.00
65.00

60.00

55.00

—+— LegalRoBERTa

—=&— Lawformer

50.00

Accuracy (%)

45.00 This study

40.00

0.1 02 03 04 05 06 07 08 09 1.0
Sample proportion

&l 4 BIRITEARRIFEA 5500 T PR REXS L
Fig. 4 Performance comparison of models under differ-

ent sample sizes

S 4 R AWl T A SO 2 5 A5 2 9 AL R
TE/NREAR 25 AF T R BURRSE L F HLAUH 1026 M AR 1A
AR R A T A AR A A R MR RE . XU
AL JRORIL A e 75 508l 4 b = = 3] A TR0 300 0 kR T
PAIERS 2 T AR 55 b, 3 BB A /MR AR 15 B0 B s



A . FESEBRAY R L e AL S B b AT LA AR SO A
A I IR AR TR IR SRR R S8l A PR RER B

4 it

2R SCER X ) 3 AT T SR AT 55 B o e
) SOAR o A A5 T L, i 1T — o 5 T el R )1 R 1)
TSRS T ¥k . 5, T I UEA SCIRINZR 07 A
RO AR T — TRl R 44 15 R B TR B S AR A Sy
FEREALAY ;s Hovk L SR MM A BT 55 28 i 0 AT
55 PRI 2 v W P 1) 52 e, 00 B 28 1 SR g B2 T Tl
SRR E M 5 . M RoBERTa-wwm 947 &
R 38 SRR X K SOAS (1 B RR ) . AR SCIY T VA A
oA Y W) T SR 18 R B B T TR S0 S0 o A R
5.47 A AL HAE/MEARE R T RAM . 16
AR 1Y TAE i 4k 22 X R 3 A0 B 1 I 20 R A
TR B AT 20 w6 12 A P 30 24T 55, A A AU fig
W AE Z M N YA 55 IR B B2 75 1 M RE 2R 3 .

&% ik

[1] DEVLIN J,CHANG M W, LEE K, et al. BERT: pre-
training of deep bidirectional transformers for language
understanding [ C]//Proceedings of the 2019 Confer-
ence of the North American Chapter of the Association
for Computational Linguistics: Human Language Tech-
nologies, Volume 1. Seattle, USA : Association for Com-
putational Linguistics.2019:4171-4186.

[2] LIU Z,LIN W,SHI Y,et al. A robustly optimized
BERT pre-training approach with post-training [C]//
China National Conference on Chinese Computational
Linguistics. Hohhot, China: Chinese Computational Lin-
guistics,2021.:1218-1227.

[3] ZHANG Z Y.HAN X.LIU Z Y.et al. ERNIE: enhanced
language representation with informative entities [ Z/
OLJ. (2019-05-17)[2022-09-18]. https://arxiv. org/
abs/1905. 07129v1.

[4] XIAO C,HU X,LIU Z,et al. Lawformer:a pre-trained
language model for chinese legal long documents [Z/
OL]. (2021-05-09) [ 2022-09-18]. https://arxiv. org/
abs/2105. 03887.

BELTAGY I,PETERS M E,COHAN A. Longformer:
the long-document transformer [Z/OL]. (2020-04-10)
[2022-09-18]. https://arxiv. org/abs/2004. 05150.

CUI Y M,CHE W X, LIU T, et al. Revisiting pre-

(5]

(6]

trained models for chinese natural language processing

[Z/OL]. (2020-04-29) [2022-09-18]. https://arxiv.

ik, FEIE, Tk BT R B 5 B9 ) A B 77 i

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

org/abs/2004. 13922,
o ) R O W ST B LAIC 2021 %406 4R O 393 il
WD 5500 e bk AR R Rk N T BE Bk K 28 LEB/
OL].[2022-09-18]. http://data. court. gov. cn/pages/
laic2021. html.
LIU C L.HSIEH C D. Exploring phrase-based classifi-
cation of judicial documents for criminal charges in chi-
nese [ CJ//International Symposium on Methodologies
for Intelligent Systems. Berlin, Heidelberg: Springer,
2006:681-690.
ALETRAS N, TSARAPATSANIS D,PREOTIUC P D,
et al. Predicting judicial decisions of the european court
of human rights:a natural language processing perspec-
tive [J. Peer] Computer Science,2016,2:¢93. DOI; 10.
7717/ peer]-cs. 93.
SULEA O M, ZAMPIERI M, VELA M, et al. Predic-
ting the law area and decisions of French supreme court
cases [ Z/OLJ. (2017-08-04)[2022-09-18]. https://
arxiv. org/abs/1708. 01681.
ZHONG H.GUO Z.,TU C.et al. Legal judgment pre-
diction via topological learning [ C]//Proceedings of
the 2018 Conference on Empirical Methods in Natural
Language Processing. Brussels. Belgium: Association
for Computational Linguistics,2018:3540-3549.
CHEN H.CAI D,DAI W,et al. Charge-based prison
term prediction with deep gating network [ Z/OL].
(2019-08-30) [2022-09-18]. https://arxiv. org/abs/
1908. 11521.
ZHONG H,WANG Y, TU C,et al. Iteratively questio-
ning and answering for interpretable legal judgment
prediction [ C]//Proceedings of the AAAI Conference
on Artificial Intelligence. New York, USA: AAAI,
2020,34 (1) :1250-1257. DOI: 10. 1609/ aaai. v34i01.
5479.
WM. 2T BERT 5 it BP i 28 9 4% i ¥ 57 52 1
T 7 e LT ] BpE TR 2022, 25(2) :6-9.
MIKOLOV T.YIH W,ZWEIG G. Linguistic regulari-
ties in continuous space word representations [ C]//
Proceedings of the 2013 Conference of the North A-
merican Chapter of the Association for Computational
Linguistics. Atlanta, Georgia, USA: Association for
Computational Linguistics,2013:746-751.
PENNINGTON J, SOCHER R, MANNING C D.
Glove: global vectors for word representation [C]//
Proceedings of the 2014 Conference on Empirical
Methods in Natural Language Processing (EMNLP).

Doha, Qatar: Association for Computational Linguis-



I ARE,2023 4,30 &, 5 1 # Guangxi Sciences,2023,Vol.30 No. 1

tics»2014:1532-1543. 2006. 03654.

[17] VASWANI A,SHAZEER N,PARMAR N,et al. At- [20] CHALKIDIS I. FERGADIOTIS M. MALAKASIOTIS
tention is all you need [CJ//Proceedings of the 31st P,et al. LEGAL-BERT: the muppets straight out of
International Conference on Neural Information Pro- law school [Z/OL7]. (2020-10-06) [ 2022-09-18]. ht-
cessing Systems. Long Beach, CA,USA:Curran Asso- tps://arxiv. org/abs/2010. 02559v1.
ciates Inc. ,2017:6000-6010. [21] ZHENG L.GUHA N,ANDERSON B R.et al. When

[18] RADFORD A,NARASIMHAN K,SALIMANS T, et does pretraining help? Assessing self-supervised learn-
al. Improving language understanding by generative ing for law and the casehold dataset of 53,000 + legal
pre-training [ Z/OL]. (2018-06-11)[2022-09-18]. ht- holdings [Z/OL]. (2021-04-18)[2022-09-18]. ht-
tp://www. nlpir. org/wordpress/2019/06/16/impro- tps://arxiv. org/abs/2104. 08671v3.
ving-language-understanding-by-generative-pre-train- [22] XIAO C,ZHONG H,GUO Z,et al. CAIL2018:a large-
ing. scale legal dataset for judgment prediction [Z/OL].

[19] HE P,LIU X,GAO J,et al. DeBERTa: decoding-en- (2018-07-04) [2022-09-18]. https://arxiv. org/abs/
hanced bert with disentangled attention [ Z/OL J. 1807. 02478.

(2020-06-05) [2022-09-18 . https://arxiv. org/abs/

Sentence Prediction Method Based on Noisy Pretraining
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(1. Department of Information Science,Guiyang Vocational and Technical College, Guiyang, Guizhou, 550081, China;2. College of
Computer Science and Technology,Guizhou University, Guiyang , Guizhou,550025, China)

Abstract: The sentence prediction model uses natural language processing technology to automatically predict
the recommended sentence of the current case,which is of great significance to improve the efficiency of judi-
cial work, maintain the fairness and justice of judicial trial,and realize the same sentence in the same case. The
existing studies usually adopt the method based on pre-training language model to model the sentence predic-
tion. However,due to the problems of long text of judgment documents,strong professionalism,and insuffi-
cient labeling data for some cases,the task of sentence prediction is still quite challenging. In view of the a-
bove problems,this paper proposes a sentence prediction method based on noisy pre-training. Firstly,accord-
ing to the characteristics of sentence prediction task,a sentence prediction model integrating crime informa-
tion is designed. Secondly,the influence of noise in the pre-training data of sentence prediction task is allevia-
ted by combining the Masked Language Model (MLM) task and the self-distillation strategy. Finally, the po-
sition embedding in the RoOBERTa-wwm model is improved to enhance the long text modeling ability of the
model. The experimental results show that the pre-training method proposed in this paper can greatly im-
prove the accuracy of the sentence prediction task,and also has good performance under small sample condi-
tions.

Key words: sentence prediction;language model;self-distillation;long text modeling;pretrain
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