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Constitutive Elements Identification Method of Theft Crime Based on BERT

FEI Zhi-Wei', Al Zhong-Liang’, ZHANG Ke', CAO Yu'

'(North China Institute of Computing Technology, Beijing 100083, China)
*(China Justice Big Data Institute, Beijing 100043, China)

Abstract: With the development of artificial intelligence technology, it has been widely used in life and gradually
penetrated judicial proceedings. However, there is insufficient interpretability in practical applicati(;ns"and thus it cannot
effectively assist trials. In light of the four-element theory used in criminal case trials according to the constitution of a
crime, this study addresses the above problem by designing an identification ':ask of'the four elements constituting a
crime. Some constituent elements of crimes of theft are screened, and a data-set of the constituent elements is constructed.
Moreover, a constitutive elements identification model is developed on the basis of the pre-trained language model BERT
and then tested on the data set constructed in this study, with the identification accuracy reaching 93.54%. Constructing an
auxiliary sentencing algorithm based on the constituent elements can improve the interpretability of the existing algorithm
and more effectively assist judges in ﬁearing cases.

Key words: four elements; crime of theft; bidirectional encoder representations from transformers (BERT); text classification;

deep learning; natural language processing (NLP)

AR, NTERERARIUS TR EED, IFRA BUE B R 3.0 il AETRZ BUR K s T, 2 E &
B AE B9 77 77 I, 78 7R Ut 2 an itk 2018 4, A Pkl Z S0 T 2 R E]EE REEOHIGH B R G A4,
FIEN A (=Tl EEATEUE BACK AR | B, A6 R N RGR B K <& vk B R RE T ) &
B 2 ) I 2 2020 45 T AR e e R RIEAT Gt bR A b R S S R R AR B A R R

O F4&WH: FxE A AT (2018YFC0832306, 2018YFC0831203, 2018YFC0831206)
WA ] 2021-07-05; 45 BU [H]: 2021-07-30; SR FH I [A]: 2021-08-12; csa 7E4R H AR H]: 2022-03-22

Software TechniquesAlgorithm FPF45 AR Hi%: 229

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8428.html
http://www.c-s-a.org.cn/1003-3254/8428.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008428
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F #5314 H 4

L7, HUNILHCRE BB RESL R R GE . WL
PN RIERE I /N AL fHsE o 28 555

AR SN BT B =] A0 P N R e R Gl 77
NPF:

(1) M AR R ARG B RSE. KRR
gp EELE H AT RN TR SRR R G, 2
5 B M EHE B AL, SRAZI RSP, fnidid OCR
A, TR TR SR N R G Gl 1 U SRR
JAE o 3 R B T e O T R R R, A Bl IE R
P fE B S XA RGN S H AR, AL
EVEAAR AR, A HBLA B N TR e ROR,
FEIX AT 55 ERUR AR LT

(2) 8 & N TR REBOR MBI H o P 8 AE o H

ARG SR G 0] FVE SR A 55, T AESRERE,

S B A, TR R G5, M A TR
HRA 56 S 9278 o B 46 L ok ST 2 7 T 1) ) 0
SR 5 R, 5 A R VR T S L 8 o
W, IR % B AR, LR MR B A LS,
G A B, SRSE IR BB R MR

H R T R A Al A B AL R G D4
R T AR U B8R, A RO W 5 0 3 G S
Wb T AR B TR, LR B o R AN AL ()
PEED A AL Bl B B AR R BB, IR R R G —
Wi B R AR SO SR, K R R B L E H
BB, FETT IR B R G R TR, 5
W R RN AR L AL, AN H R L
By AR G5 I DA T b

THREPLR GBS FREYUE AR S & A L. DAL

F 4 By 0 S U SR ] R R, R
2] P FIR, 401 2018 AR BB %,
FE ST I G AR 3 AT bR T T
S 4315 31 9 4% DIKZ TR TR B91 65 5, 15 3 1
BTSN R VB AR, TR M % o
2 LAY AR K I 2

T 8, A S0 7 9B TR T e
el v 5 N TR B 4, R A ) S o B
SRR AR S0, (TR, TR A R R i
LA TR B B, T 0 0 0 R A R 9 D
T e 55 R, 7 S 5 e D
Y0 P S92 SR R AR IR TR TR, v
RS AT I £ 3 b R AR BT AT

230 FAHARH % Software TechniquesAlgorithm

TR AL — Y)W B B, fed Iy
TAEFE S, ARSI, RRE W . UG
F AR AR LK 4 77T % 0 R DU S R R i U
IR0, VST T A E I X — PR, (R
o ) 2R 5 I 58 ) 0 o DU B R 4, 6 DU BE AR )
BN R GV, 70 H R 1 S b 38— 25 SR AR
ST . 2K ZHE ST 55, AR B4R AL R b g,
it — S B T

A E BT <)

(1) BEHE T 80 TR B bR IR R, 007 T R
TR0 4 R AR, VTN ST T U R
T 7 T LS A P

(@) Bt TR R U, LS SR
SR D B SR 1 A R A TR
vt

(3) b T L7 5 A SR 9, FE AR
MR SE b, B T T 784 TR

2 SCYEH R PR B PR B 5 45 4 24 7 e
O, 1E Mo B B SE R T — R T T . 2K
R L ST 5 SR B 7V I T R, T N
R B B A

1 AHRIAE

S A B P AR A A B PR s, R PR
Sz ek ) b A D T AT R v T A
Wb, 15 2 TR R S S B B AR, R4
BUTRSS b FL B HOCR 4 KA1 55 fE R A B RNy
T T A CAIL2019 ¥ FTAR4 H i 21 B 20 BT %,
VUAT 25 70 S 4k b 3 3 T SR SR b, R R A
B BT 2 T R G, VR R AR
TSR BT 2530 WA 2 A 7 3 MU R A
HIR R RO R RIS, RO R R
PI%e. A IR0 $ T IR Vo 7 0 [ B 18 i
S E TR, XU AL 2t G D R A 5 44
FIH BERT X SCAS N 5 34T 9 hl, $2 H BERT BiA!f5
SRS HR A HE, SRR A LSTM fF A Ao 4215 5
B AR TGS 5. FOAb T 0 AR b, i T R
W B 23X — &, Devlin % A Mg T — A0l AR 1
BB AR, I — AR A AR AR 4 £
S SLIR L Y (ELHLSS 56 1) S 0 43 15 ) vk o 8 o
S B AR A, B RS I 2 WL 2 v

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20224F #5314 4

http://www.c-s-a.org.cn

i H AR SN A

SR ) S AT AR % F) R LR, B g
AU T B 2 SRR 2, R R I 1 2 i K
RIE LR E R R, TSR
KA e A EIIF S — e MR . (HZ %S00 R
TEAH ) IR AT i e S A 2R, AR AR P IR R
R, ZOCE R ERAE A LSO, /R
S BRI 2 AN B 1R SEPR Rl VE T R B E
B2 5, $5 AR SO AL B R AT o B
SR R EE A RO P AE A A T AN TR 10 S Al
AAFE, fEREN R EERAN LSS, 7 2SR
AR ER T N R R B AR R DGR R R R
BUR P 27 ST R MR AR T B £, n (T4 I B

A IATHE S, M RE R, b N AR

T A Bt A A RSB VR 30 T s ) kR
2 BHTMREGSE . L
21 BHFHRESF,

MRAETFNESE NI, B9 R 248 DLARE 5
HBAAM, BO AR REHZ R BT N
PEG. Haie. g2 ARMKAT N, §E
— RS OT AR, MR AL TR A B DY AR B i, A M
—EREM AT EWEM . BRI
PRIX 4 DRI RCEA R S AFAE. AR B2 AT NN
R ARG FETLRE S, EMEMSH TIT AN A
O S it 1) S 35 Ak 2 (AT A SO S5 SR BT FR I 0 BES T
AR HAR L TRRICHEa, B EARIA TR
1T REEEL.

ASCVEARER 1 85 03 4R AR A I 0, I A |

TR S b S 2 SR, TR 5 T
PR o N S AT 9 AR T AT 5 (T i
ST oA AR, 7 A TR R 75 A R R
KGR, &

EEAET N 5 MHEATH R, . BEEER
EE AN R i 755 1 B R0 R £ A A
. METEMNCRBE NG X33 51 R13)
Bl LSRR P A LHER . RESEE . F580E
(AT AN, S B P9 B4 18 B AT AN BRI
4 ANTTIHEAT RS A3 A 9 B At I 4
SIATOE 15 B 5 S B AN A TR AR H R,
T s 57 A NS LR . At R R i I
WO WIS A VA P SR T R 1

A B Y 0, TR R R 8 T R S T R B A
BRI TNEEZ NS E LRI AN Wk
MR NB O, ER. K. B .
A, B, SRR, e AR R E . Hi
T kS 3 A RS G R AR 1) 1) SO R A
A B TR 4% ML TR EE AR AT AR S PE R . T
il S5 A 75 47 76 I T 1A 26050 30 DT 2 75
4.

BAREE M o5 1AM 18 % 52, i\
AT IRV 2 B DS R LA B R
b NS AT D R S AR R AR 1
ST 52 T e T B, T
RS 110 ok 47 280 A7 (P B8 2 TR 24 400 7 A A L7,
HELAE 4 0 (0 5 2 O VTR D 76 A B
TR b8 v T 7 48 R

2B I AT 9 o SRR R AT 5, R
170 4 2 WL AT o 5 52 2 B s B3 SR AU 52 . 7 75 09 S
ZAATHE P BT LS, M. BES 5 A,
APl TR . WEAL AR RS R
T

VE R R4 LD B P A EE SO A E R
Sz, 78 FEAEHE TP S B, G
2 U1 TS, AU O R SR SR R A R
W T PR 1 7 T B PR S5 R e 1
R, ¢ L -

LR R R

4 &

it IR

16JH% L E

BB METTRE

E RN E
CIES:

E R

W
AEE LA EB
RHNEB
R TR BN
A H At 4R 4

T

(YN RN
e

BT
HAL I

ARSI T B EAEAE IR 5, 3t — Db
AT 952, TR TR ) B AR AR A R R
H DU B 1 B AT N SR HE FE 44 LU

Software TechniquesAlgorithm X fFHi A5 231

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F #5314 4

T AE _ER R AT g S R BB SN ] M, JUAR
ZH5 N, Zibl. FBOZ%E. HEN T RNR B
Al Ja X 2 A 25, o T B AR o B P = AR 1 AR
YA RBEIE L, 2P — R SR A R BT R, X
AR E R A O

B P R PR AR 1R R R fo 2 Ak i (1 B HE A
AERBIEN. 2% (R NRIEBREHRTEILK R
TR = O AR OGRS P R B,
ARSI NAENG IR G R Rk B eg i1 0 oy — A B o3
1709 BN AR AR 1 R EE AR §11 15 53X 3 A
JITHL. — R G AT O R R 128 B BOROR A o 1% SR A
Ak VA 22 F AR 31 Qv T 1 6 A 0 < BB A, Jall 7 AN
BOK, HOATE AR 3l LK IZ LR R A 5 S HE TR

S 3 5 RIS 1) AR AT A9 A S SR AT 4, T 6

ST IR, 1 SR, W 1
T0, AR DTS, A VS AT A T R 4 T s M
LTI, 02 AT, NP BT, SRR RN Y
by,
22 ABFHREHRIES

RS T H BB AT 5 MR A 7 0
R SR R O R AR . 7 5 R
NS A T 4, 19 BT h O
B SRR AT IIX = (x1, 0,
33,0+ )y TG X BB PR R T C Y, -
Hofn P A X K, B SR 8 | AL
Y = (132,350 v W R P R A A R PR
PR SK B S, — A S92 I — PR

=D
WEABRLEGRE—E=—SMSHAD
FEHESARETEESERAREE  (2015) BERF=EE180S  2015-03-03
(S0

%, TTREXT N AN K B AERR A, FTOAT R ¥ T4,
23 AHRMREHRIRELE

TR SRR, AT R ATFS 1, 76 bk
Y HTIERE b, M R AR, 2 SR e
o 5 IS ) 0 A9 25 S 1 5 P R B .
T

(1) 2% SC7E ¥ 03 T 2 W0 M P 5 R 2 WRAT g 3 92 o
4R S SE R b TR TR T 4 A v 0 T
AR, T AR ROT T = BEE VI, el (R
P RVER . e A RA 52 O TS Vs 0 P 9 S
E R T R =2, AR SRS,
NG RE e I TGN TN
AR DT 2 TR BRI B AR SCAM T I 5 53 T
i P A o 2 A (R . BN S A
SR IK 3 FUAb R B A A

(2) M FEL 0 S5 B, S S R L
TR S8 e o 0 TR e, 4 e e AR B
YCRESY, Bk E R A 1 TR, —
Vs 91 TR R, ARBEA J9 4 R e L i A 9 E
0, 7625 3537 B H\ B A A I, AT o O MR s 5 TR
PR FRE S I\ BT % A S
Wt NS BRI, 1E Bt b Se A 2,

R B AR A R TR B R
TG B IR 2 e R, S S e
ST 5 B SR A SR S 3 40 o M
O, M A TR b, 1 8 A PR e sl
%zﬁ%f

L THDHIRETE. OFAREESNL. TREASFVSERAECHFT , dLAZLE. SECEF=EEE  BREEIMES

Dy OTE

1 HFICAS R R EA 7= 1

3 5T BERT A4 B3R AR R
3.1 HERERRIE

AL T K B0 TR A B B R AR, AR A T T
IR B g B AR BT 7E A SRR 1 15 65

232 AR H 1 Software TechniquesAlgorithm

R BB AR AT 4R AT ISR, JREURIE4E b S pAst
TR g 4 AR, AR AR ] 2 o,
3.2 BERT-BiLSTM-Att {2%!

AR AT BERT HY 15 B3 57 F4 BRE AR U ) 45 1

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

2022 4F #5314 H 4 http://www.c-s-a.org.cn HENRgGNH

H5eiEd BERT SREUEA) A &£ R, 2 J512H BILSTM
BRI IR RFAE, R85 AR L 25,
SR 43 5 5 A H BRI FRAAE . FAARRFE a0 T
(1) 38 I T 2G5 580 R A ) & oI 2R A5
B K /N2 8200 R AT 55 I RCR. A SCiE 7 BERT-
base B BERE B K UK FEm = 5127 5. BaE
JZAEFEd =768, it 2 JE BN =12, TE TN ZRBE AL |-

ST H AT EH 1A T S TR 2R 8 2k

(2) MRS TR BE BRI, {4 BERT
Ja— B BN SURRR, HPHE BILSTM-Att 5
LI O 2 R P A WA 2 N e M b U M N e O B |
FREE IR 28 FEAT RO, ARSIl 3 Bw, 15 201 3¢
A AN BILSTM-Att B8 3 ek 12 1 1) 45 5
RGBT A B J A FH 58 SO A0 R R EGEEA T VI

R2 AR RRE R

UL R

eI RS
201856 H 10 H & RN, Bt AT HEHAR B 22 T 76 75 X AR T 2 v oA W RE I o /N S, ¥ N
SR EYNVIE S & PRk =3/ PIEY b S 3
2018411 HT7H e, B35 AERHE . BRASER SRR 7 5, TEE T B XA 5
2019512 5 19 H 10/ ¥F, 4 NGKEE HHAE SR e+ 4R A 52 117 I, @E%%}%,ﬂ\%ﬁﬁiﬁi& S I\G
20124E1 7 H20194E8 H, Bty MR T I RELELGOKEE. ooy FUMITITRX, S0 20 8 15 07, HL AR R SRS F - eV
201848 T 12 H AR, BRMI LT IX 2 FESCAIE I OO 8 57 ol 259 DAy D BB T 5 FL B 2 64 8K - oAl

=

»
“

y

/

7B IENTLAL. plES g

SEHEATER @
—> \

i %

0.0
Pt iR R

B R A @ Tk
BT s S
B FI R
B2 M \

TE I SR 1 B 2 2] RO 373, S Uik Ak 13 H
BERT-Adam fE4L#%. YIIZ% epoch 24 60, batch-size K/
A 16.

3.3 BERT #&EREA)EE

BERT #6119 75 33 [i1] Transformer!' ' £ 0 5% f) %
Rt ESE 3, A4 Transformer %iH 4 76 i 6 1~
Encoder i &7 — &, Transformer %if% %% 8./ Encoder
Zer B 4 FR.

4 N B a5Z 5, — A Transformer 4iht
WEEWE, —AMRZLMBERENZ, H— =200
W2 2. 2k HER T 3= I ae R
T o 8 0] 245 T s )R AR T 8, AN SRy 4w J LA
1], REESRIE K I 4 05 B, il 2 3k 1) 5 3R
ENGIIENEE S

H 3 = 2IHL ] DUB e — AN Ze M0 se 23 o)
TR AP AR 2 AR KRR, HIER )

R \

LI 932 5 BT, P 2T 3 R R
(quety), K (key), V (value), iX 3 AN &2 IR ) &5
— N P A S 1 21 1 45 SR, %R P A B AL 4 1 1 4
BED (64, 512) HUFERE. A — A, %57 Y
A A AR5 HoAD 117 3R 4T Attention 115, Attention
it E AR LR

Altetll‘lOil(Q,K L ) = Soﬁ”lax( ) [’
> —

Horp, di R BT query F key RIS IZERE, Softmax()
Fe A — TR ok B A5 B Attention fH & —
FEREAE, HE B B — AT AR S N ) 7 A ST 1)
Attention 1a) &, Hrr @& 1 4] i ia F1 H Al A7 & 1)
WA E R RE R, £ MEmEERR. fitk, &A1
A LA B, BERT BLAS H 45 A H ¥ = 7L B R
Transformer & RUIR1G | 6] 7~ 1R 5 15 LG &R, AT
LFHIERAT T — 0] T HTE RIA.

Software TechniquesAlgorithm #1F4i AR« 5%: 233

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224 314 41

EET)
BL

i) LSTM
L%EZ%?E IENIENIENIES

SOA [ B

e [36) W B0 @D

BERT
wamn floes) (we | s (A8
\ \ 5
% N\ ¥
K3 BERT-BIiLSTM-Att 52145 €]
4 N\
Add & Norm
Feed
forward
_k
N,
Multi-Head
attention
A — /
Positional
encoding
o

Inputs \
N ¥

4 Transformer encoder Fibsh iy [&]
: #
§
EWIZREFEH, BERT ] MLM (masked lang-

uage model) 1145 F1 NSP (next sentence prediction) 1155
HEAT TS5, — B Ad F BERT 8 SC A 43 84T 55 B 4k
BERT fxJ& — 2 AL J5 (0% i, 72 LR b fd 4 %
JERNAE SRR R B AT IR, Wil S B, SCARIEHL
BERT % th /E 9 SO [r] 0.
3.4 BiLSTM-Att 5> 4% 5!

LSTM (long short-term memory network)"'>"*! &4/
IR I 288 1) — PP AR A, S8 5N T LI R 4% S

234 A AR F% Software TechniquesAlgorithm

gt 11 1

B BT, B I BE B, AR
b3 0 2 A SRR (A5 SR O 0 AR I 4 1) K A ) A
BiLSTM-Attention"* #EZU7/E LSTM 24t |, LAFHAE N
FERIRTIN 28 2, S8 B — AN A U N2 2, SR
SRIC— A 1 RSO R, W2 1R R GE ). FRTE
FREUNZR R FE IR I WU SR B8 U 1A SRR 5 5.

eS|

s
L] (=] (=] (=]

)

BERT

il

m

as) (] () 1)

K5 BERT AT

BiLSTM-Att BB 6 Fiow, HHe, i a) &,
R LY b LSTM 2620 20 0, v = [ @ |,
DR T ) R 1, S Ky B v R
FZA)F M FRR. EER B A FRR B Attention
22 J5i N BiLSTM-Attention 157,

BEN FEE] R [EE - [ 3%
B 6 BIiLSTM-Att 3L A/ KAl

4 SR
4.1 MR EHE

ARSI N G R A 1
B, a8 TR R 77 2GR A S SR Ay, 2 EXF
FIP P EEHUA P2 5. I AR A AR 4, SR g
RS FRAREE I R AR 2400 SEEE, T IE AR
AN E 7 B, FEGIEGE Wk 2 k.

g

http://www.c-s-a.org.cn

© ERSEBIK T


http://www.c-s-a.org.cn

20224F #5314 4

http://www.c-s-a.org.cn

i H AR SN A

KERED HMSHRS

AtEmY EARZR (2014) gHEIFE14E 2014-03-20

EHETFROAREARDAT0007T , SEA  BITHOEETTE  BFETLTE. auE ARRERESESAKERELEST  EFS28E | IEx

CuEm OTE

K7 HRAS bR il

A RS ARR AT G T, AR
AR AT SCAKE P27 gut, PR CAKE R
235 7, RSCAKSE 653 F, /N UAKER 124 7.
5 W E DAL = N Nl A= OV T e SN
600 177, NF #5587 4, #5447 X
836 i, Z IR 51 483 . HELWIE] 8B,

L)

K8 B hr% b B4R i

4.2 MRIFE

%51 1224, 3051

SRS AR 3 .
K3 WA
L6 A5 HARRCE >
BIERS CentOS7.7"
CPU Intel(R) Xeon(R) CPU E5-2640 v4 @ 2.40 GHz x 8
GPU i\ NVIDIA TITAN RTX x 4
PyTorch . 1.5.1
WAF4 5 (GB) 256

4.3 IR

e g 70y 2000 26AF I 558k, 200 % 1F
RVFINAE 200 A7 MHREHE i AT, PRI B 1 AR
B REER WK (precision), BRI (recall), Fi{H
3 T VFN S 25 L.

¥5FE (precision) F&¥8FR10 N IE R o4 SEFR N IE
KHHE b, tHE RN

T, \

T,+F),

Sorbr, T, g el IS K0 IE LA BE, F, P9
PRI E O ST AL

precision =

FEN I SSa = Ty
T
recall = P
T,+F,

Forb, T, BERSTHEIN 1 BB 28 IR I AR 25 N4, F o
HRRFMC N SOTH I IE ST A B, BRG] AS4L
FE 5T 208

» 2 X precision X recall
1 =

precision + recall
HHh, precision N LIRS, recall v 1R 4 [\ %.
Xf Bk 3 AN4ERR M micro FEARHEAT H &, THH T
KU F: \

\ B
Bmicro = B Zq:tpi,zq:fpi,zq: tni,Zq:fni
i=1 i=1 i=1 i=1

Hor, B(-)%i‘[‘ﬁ[;fecision, recall FUF 555
4.4 BERDH

B4R A ZREEE 2000 4%, 361EH8E 200 4%,
TARELHE 200 4%, S2E0 T L T H A7 SCA 2 260 FH i
BERFI BT AL XL T 2 AP ZRs Y, 2 7}
KA IFIR A ST SR8 5 A R 4 K 22T
PRI FIEAE bR T 0 S A A,

WM L8 T LSTM AT LSTM (1) — L&
SCHEAR Y F AT LSTM. BiLSTM £l BiLSTM-Att. 5
RN I R A SCH B Google BB\ R AR ] Word2Vec
THEUO @R CAIL2018 R 4% Tl #4517 s
I (SRS SN R L A el S P Ay S S D =P
1T IZR. Word2Vec Hik #1777 8 CBOW, 1% 771418
o rC 1 JR R £ ] SR U H O 1] I A v o
4 300 4, I 251k B A CSHNER 4 Bk,

Software TechniquesAlgorithm #1F4i AR« 5%: 235

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

2022 4F #5314 H 4

#£4 Word2Vec ZHKE

Window Dim Low-frequency . Negative
. . Iteration .
size size word sampling
5 300 10 10 5

FE BTN 2B T

BERT-xs: i% Wil ZR RUAE 663 77k I F 304 ik
TN LR, AR 410 B o2 I 2R 550, Y12kt LR /)
FEBAT )4y

BERT-wwm: 1% I 2R B 7E vp SC g /i Btk
AT NGk, R FH A1 8 55 I 2R 5008, RIS — > 52 8 (1) 1]
BR80Tl W 7 2, U 0 12 1] o At 3 o th S i 26

BERT-wwm-ext: iZ I ZrAE T AE il Tl 2k 05 75
B35 Al B30 7, Ko EXT S G o ge it
AR, HAERL BriE. S SRR, SR HUA 5.4 B.

RoBERTa-wwm-ext: ffi i RoBERTa £ A I-
2 P I 25 S S R I 5 B s R AL 40 RoBER Ta,
RoBERTa #lLL F-J54H0 BERT 5 1 fa1 F idk: Ikt
RIS A, FHK T batch size; B4 7 BERT Fil 4115
HH) NSP AESS; 2k 7 K7 21 F1 8 45 % mask
FE.

AT FAFRNASAE H B precisionmicro N 93.54%,
recallyicroN 95.75%, Fimicro N 94.63%.

% 5 1 BiA %75 BILSTM-Att #54), BERT-xs-
BiA fAEE A H BERT-xs Tl x5 AU 15 31| SO A H) ] &,
FHIEN BILSTM-Att H 735, iR A A B2 4. BERT-xs
Fon RAEH BERT #7528, iR AR B, A B AL bR
USRS S

x5 MWIER (%)

et HE AEE F,
LSTM 87.08. 8584 8645
BiLSTM 87.62 © 8679  87.20
BiLSTM-Att . 0 8952 8867  89.09
BERT-xs | 9047  89.62  90.04
BERT-wwm 8972 9056  90.13
BERT-wwm-ext 91.58 92.45 92.01
RoBERTa-wwm-ext 92.62 94.81 93.70
BERT-xs-BiA 9143 90.56  90.99
BERT-wwm-BiA 90.65 9151  91.07
BERT-wwm-ext-BiA 9299  93.86  93.42
ROBERTa-wwm-ext-BiA 9354 9575  94.63

M SREG 5 AT LUA B, A HE T BILSTM Al vE &
712 BILSTM, BERT TRI 25 A5 B T 44 G 45 Y,
IXF W BERT BAL B0 7E I R B8R 5D S I, il
TETHT ) RV 55 AT A, B A 1) 45

236 WA ARH % Software TechniquesAlgorithm

iBid BERT-xs 1 BERT-xs-BiA X Hb A HAth )|
SEAB R ] LA AT 048 ] 7 BERT $REUA] A RO
L s B Word2 Vec VIl 2575 313 (7] 543 2 (1 45 S 4. X
F W@ BERT A58 3K ML) SCAS (7] B 6 0% T 4T 6w
AR, T BILSTM-Att 45 & fg it — B4 mis Al i .

15T PRI 518 5 AL X B, TR = A5
TR AR 2 L, S R 43 1 T R B A R
—EMUEN R, Il BERT-wwm. BERT-wwm-ext Fl
RoBERTa-wwm-ext ﬁﬂzﬁfﬁwd\ﬁﬁxﬁ, 15 F
RoBERTa-wwm-ext EH = & E’J/ﬁﬁ%?ﬁ TE LRI
BERT-xs Al BB 2% 181 o v AF 55 1 % 1 0 25, 5
W JUA epoch S HLRTF Al 080, (12 5 2 4 0 OF
A, RSN IR TS5 %, 18 AL SUA N
155 _F 38 R AR L TR 40 03T 5 2 i ik 31 =925
A ERONGRRIE S A L5 R

5 E4

AT e 3 TR R 5, 45 R
B, 4 O b B 1 ) R R M SR A
SR A A, VEBBREE T S 7 A M R
AR % T 6 RO R B 4. 2SR T AN
BT H R A 4, ATl BRI AN IE
VL A2 5 SRS 0, FO e T B SR Bt T 2
F BERT HUH {04 B UMY, b i ¥t 4 A7
I3, R T HSRLER. {E ARSI 2 (R S I, %
AL BT 98.54% MITET 2, 1T H6 SRR, A4 iR
LR R VR 25 A IR B VB S, R
10 S I ZE 1 B K 2, I HLYE AR SC T AR SR
I R R R SR, B T AT R R AR AR
51, RIS RR & X

S 30k

1 cNEE T R BN B N RIE B R, 2021-03-
20(002). [doi: 10.28650/n.cnki.nrmfy.2021.001177]

2 A BR. A GE: h EEER A LR G0 . FREREAT
18, 2019, 41(2): 53—64.

3 Zhong HX, Xiao CJ, Guo ZP, et al. Overview of CAIL2018:
Legal judgment prediction competition. arXiv: 1810.05851,
2018.

4 BANE, D70 AL RS JERG AERUR S AREE, 2018: 52,

5 EAF T WA A ) B E R T W AT [ B AR
3] KR PE R, 2020.

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.28650/n.cnki.nrmfy.2021.001177
http://dx.doi.org/10.28650/n.cnki.nrmfy.2021.001177
http://www.c-s-a.org.cn

2022 4F #5314 H 4

http://www.c-s-a.org.cn

i H AR SN A

1

1

o]

o

0

—_

Liu HS, Wang L, Chen YG, et al. A method for case factor

recognition based on pre-trained language models.
Proceedings of the 19th Chinese National Conference on
Computational Linguistics. Haikou: Chinese Information
Processing Society of China, 2020. 743-753.

Jiang X, Ye H, Luo ZC, et al. Interpretable rationale
augmented charge prediction system. Proceedings of the 27th
International Conference on Computational
System Demonstrations. Fe:
Computational Linguistics, 2018. 146-151.

Zhong HX, Wang YX, Tu CC, et al. Iteratively questioning

Linguistics:

Santa Association  for

and answering for interpretable legal judgment prediction.
Proceedings of the AAAI on Artificial
Intelligence, 2020, 34(1): 1250-1257. [doi: 10.1609/aaai.v34i
01.5479]

rF [ %4 S5 M. https://wenshu.court.gov.cn/.

Devlin J, Chang MW, Lee K, et al. BERT: Pre-training of
deep bidirectional transformers for langlfage understanding.
arXiv: 1810.04805, 2018. ‘

Vaswani A, Shazeer I\i Parmar N, et al. Attention is all you
need. arXiv: 1706.03762, 2017.

Conference

12

16

17

Graves A. Supervised Sequence Labelling with Recurrent
Neural Networks. 2012.
1735-1780.

Hochreiter S, Schmidhuber J. Long short-term memory.
Neural Computation, 1997, 9(8): 1735-1780. [doi: 10.1162/
neco.1997.9.8.1735]

Zhou P, Shi W, Tian J, et al. Attention-based bidirectional

Berlin, Heidelberg: Springer,

long short-term memory networks for relation classification.
Proceedings of the 54th annual meeting of the association for
computational linguistics (Volume 2§ Short Papers). Berlin:
Association for Computational Linguiétics, 2016.207-212.
Cui YM, Che 'WX, Liu T, ettal. Revisiting pre-trained
models for Chifiese natural language processing. arXiv:
2004.13922, 2020.

Mikolov T, Chen K, Corrado G, et al. Efficient estimation of
word representations in vector space. arXiv: 1301.3781,
2013.

Xiao CJ, Zhong HX, Guo ZP, et al. CAIL2018: A large-scale
legal dataset for judgment prediction. arXiv: 1807.02478,
2018.

Software TechniquesAlgorithm X AFH AR 7% 237

© TEREBIK R

http://www.c-s-a.org.cn


http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1609/aaai.v34i01.5479
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://dx.doi.org/10.1162/neco.1997.9.8.1735
http://www.c-s-a.org.cn

	1 相关工作
	2 盗窃罪构成要件分析
	2.1 盗窃罪构成要件
	2.2 盗窃罪构成要件识别任务
	2.3 盗窃罪构成要件数据集构建

	3 基于BERT的构成要件识别模型
	3.1 模型整体流程
	3.2 BERT-BiLSTM-Att模型
	3.3 BERT模型获取句向量
	3.4 BiLSTM-Att分类模型

	4 实验结果分析
	4.1 测试数据
	4.2 测试环境
	4.3 评价指标
	4.4 结果分析

	5 总结

