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Abstract: In order the’actual needs of sentence prediction task in the smart court project, this paper proposes

a sentence prediction mode ed on BERT (Bidirectional Encoder Representation from Transformers) and improved BP
neural network. Starting the theft cases, relevant case elements are analyzed, and the overall framework and specific process
of sentence prediction are introduced. Based on a large amount of real case data and the judge's trial process, BERT is used
to identify the case elements in the judgment documents. Then the amount of money involved based on the rules is extracted.
Finally, the improved BP neural network is used to predict the sentence period and the proposed model is compared with the
traditional one. Experiments show that the average error of the proposed sentence prediction model is less than 2.5 months,
which is better than the traditional model used for comparison.
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Fig.1 Trial process of the judge
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Tab.1 Nummof case elements

RHRE N NS i ViAE/%
hospital_loc e 4 i 153 2.6
recover_goods IR S 3,542 59
frank S| 3,699 61.7
in_hofme ' AF 1,392 23.2
urrender HiE 688 11.5
@ ARIBAF 858 14.3
cri _record HA R 1,177 19.6
0 theft Yo 848 14.1
voluntary B N 2,298 38.3
forgive ZEBE N A 605 10.1
offend W, L 454 7.6
again 250 2,083 34.7
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Fig.2 BERT—based case element identification model
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Fig.3 BP neural network structure diagram

TER R R AR, RES IO —AGERE, RV 1 A0 U4 Hi
M EH, MY T MR ER, BAEh TR A—
A, BEHEET A 23

A SO BPRRU A 17 AT A, 1A AT,
289 MR AL, PARZZEEZ . B mAE. REUZ. W
R REAT A 1] AR AT B B AE, M MSE 2 o BOR i H
SAE AN TG 2 (B R 25 . MSEH 2k eR 503t 5 sk an A =X
(37 o M0 J5E T P 14 7 95 R AN W BB AU 2 H A i B 2
B, Rrds/MRE, BB E S A BRI 4R

1% 2
MSE = EZ(%. —y7) 3)
i=1

TERBIE TR AR, 22 o R BB S XA R MR

E—ERB, P REESR, ARSI RES, B
A—EATRETCIRICEL, 22 AN, 1 SRR B
RS, B il TR R R T TCiE s, RIBE IO,
HE g2 ) RAA A RE S B B AR il /M. Bk, &<
SCRE B AR S Rk, B R G A S P A
RIS E RS R R > 2[R AR 22 (R,
B E 2 ) FRAVRAC IR, AR08 ) 22 (E ) log B KU ELE 27 )
RS A SRR BT AR AL AR, (]
B/ P 4% I AT E o

WNEART7R [ ) RGBT e i B, B
BB A SRR IME, BB lossBURBU)N, FAXTRCR S
A FRB S M S PR TR AR S ) R 2 B
R REREAR, (Hig Ao g/ ME, BT AR B E 2 91k
fER

o 500 1000 1500 2000 2500
Q Dthik

B4 REF 3T FMlossH £,

Fig.4 Loss curve of different learning rates

4 LG 548 43 (Experiment and result analysis)
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Tab.2 Classification results of different models

&' et F1fi
1 SCRFIEEALSVM) 0.66
2 CNN 0.78
3 RNN 0.82
4 BERT(4:3CHiIA) 0.74
5 BERT(441)) 0.89
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Tab.3 MAE error of different models

i LR} el MAE/ )]
1 Linear Regression#;{[al )T 4.3
2 Pt (Decision Tree) 3.35
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5 #5if(Conclusion)

TRUHA T A > 24 B8 B A PR R M B A G, Bk
TAREHFENRIE, BLREHERIRILR &L TN
W, #PEE TRZH A, A SO S B TR S I J 3% DA
TIRAVIAK, R BN R RZEH /DR T2.5 A~ H AN,
FA SR, BAS SO P57 2800 30 B BT i i 2 2 &
A AEE B A B IRRZN S %, ALFEFE—ERAN
B B R REERBITEW, FE A A R SN
Al WARARB| KM R, FEMNEHEERHN—F
0T, TR RN B RIEE R, DACRIETR A T B HE
F, M, FEEHRERBER, 4 RN IR
Zh,

SE K (References)
[1] KORT F. Predicting supreme court decisions math?atic

A quantitative analysis of the "

right to counsel "
American Political Science Review, 1957, 51(1):1

[2] RINGQUIST E J, EMMERT C E. Judicial policys@igking in

published and unpublished decisions: The cie of Wironmental

civil ligaton[J]. Political Research Qua 9, 52(1):7-37.

[3] LAUDERDALE B E, CLARK T S. The supreme court ' s
many median justices|[J]. American Political Science Review,
2012, 106(4):847—-866.

[4] KATZ D M. Quantitative legal prediction—or—how I learned to
stop worrying and start preparing for the data—driven future of
the legal services industry[J]. Emory Law Journal, 2012, 62:909.

[5] 2/, FRiE S0 34 5 K TRAREAE M LA ¢ 3)
FEX BR[N] F LR FFIRARHAFMR), 2019,
59(07):505—-511.

[6] YANG Z, YANG D, DYER C, et al. Hierarchical attention
networks for document classification[C]// KNIGHT K.
Proceedings of the 2016 Conference of the North American
Chapter of the Association for Computational Linguistics:
Human Language Techn ies. San Diego, California: ACL,

2016:1480—1489.

RS SR

2. A TS

[8] ZHONG H, G
via logi&lcarning[C]// RILOFF E. Proceedings of the

[7 1) ok A S F 0 = AT O ok B

0,34(03):107—114.

—

Z, TU C, et al. Legal judgment prediction

18 erence on Empirical Methods in Natural Language
p ing. Brussels, Belgium: EMNLP, 2018:3540—3549.

[9] NG W M, JIA W J, ZHOU X ], et al. Legal judgment
prediction via multi—perspective bi—feedback network[J/OL].
(2019-05—16) [2021—10—-04]. https://arxiv.org/
abs/1905.03969.

TEEEN:
FAH(1996-), T, Bt BIACSR. BRI,

(#2551377)
[16] 2 X5, % F &, 0 & R, 5
ay ik & L F R[] AT AL 2R ,2021,57(17):
175-180.
[17] B B35, G AT AL, AP 5 KR 2T 2 B AR IR 5] 09 it
MobileNetV2 5 s [J]. %6 M X 3 F 3 (T F #8),2021,42(05):

—Net&Z MobileNet—V2

25-31.

[18] CHENG J, WANG P, LI G, et al. Recent advances in efficient
computation of deep convolutional neural networks[J].
Frontiers of Information Technology & Electronic
Engineering, 2018, 19(01):64—77.

[19] PAN H H, PANG Z J, WANG Y W, et al. A new image
recognition and classification method combining transfer
learning algorithm and mobilenet model for welding defects[]].

IEEE Access, 2020, 8:119951—-119960.

[20] SO M H, HAN C S, KIM H Y. Defect classification algorithm
of fruits using modified mobilenet([J]. The Journal of Korean
Institute of Information Technology, 2020, 18(7):81—89.

[21] M54, %% T M A, 5 A T Bk MobileNet v284 338 B 1%
o FE )]0 K AR (T FR),2021,55(08):1490—1499.

[22] A3 A T MobileNetV2#y B Axte il #7725 & A [D].

F AL Tk X 5 2020.

THE,EZFF, &M A FSSD-MobileNet VIR EF T 4

R0 25 A AL T B R k()]0 R R kA R 2020,48(22):

222-228.

EEE AN

FLi£(1993-), B, Wi i, EHgIR5].

|RHE975-), 2, Wik, B PRGN TR

T ASCGEIAEE

[23

—





