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Abstract: With the advancementqof natisnal judicial information construction, it has become an inevitable trend

to promote judicial fairness and jyst

construction method of event gr
act in case fact description 0
acts as an edge. Isolated

of the case rather than indepe

d improve the efficiency of judicial trials. This paper proposes to introduce
e judicial field and construct an evolution graph of criminal acts, where criminal
ent document is regarded as a node, and the logical relationship between criminal
cts are thus connected by logical relationship, so as to describe the development process

ent elements, and preserve the semantic information of the case to the greatest extent. The

extraction results of the five reasons of case by the proposed automatic construction method are improved by an average
of 7.8% compared with the traditional method. The criminal act evolution graph constructed by this method can provide a

reference for legal practitioners to study cases, and at the same time, it provides new ideas and methods for advancing the

construction of smart courts, such as crime prediction and case recommendation.

Keywords: criminal act; relationship identification; criminal act chain; criminal act evolution graph

1 5|5 (Introduction)

FA R E G R —RE R, RIENERE
SNEMER. BIERME., HIRZR LH AR A,
WMEFTR . HEEMA BTERFFE A R SR g
PR G R RIS, DAL 4 ml R AR e
Wi FERE R IR ES AT s, AT R R A S
PRSI RIEER, B TR A Z EERNZ S5

EETH . ERERPEEE R H (62066008).

Y, TERERS A FE & B AN B G R AL 1R (Event
Evolutionary Graph, EEG)HJHET, AR T8
HI R AL TR E—— R8T 0 AL 3% (Criminal - Act
Evolutionary Graph), I§JUERAT AN (Event), iU
YEAT 22 (B F 3 Ak ¢ 3 AT DA SRR 7. R G R R
(Relation) R4k, AL RAT e Ak B3 i 14 2 7 ¥ 1T AR
WAy KA RRAE I 0 2 TR A B e R SR 45 5 2Ok
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R AL YA 0 TOERIE TR DA S5 4 Tk SR A e
H AR 355 T A o SRR e B L A AR Y [ IR
] REHLER B BRSO S B A TAER — AR,

HAIXH I LRITARLEE
XXARER
<2ox><)!¥>rx><an><x><'; —Y: 3
BR )| wai g ## spis
XXEXXHAXKE, #iss AXX @ /

=i |
fiik

ES
BH || T — BEARERSRE, FLEMHE
4R )"

B 1 5e 547 A 5 A0 B 3 = 4

Fig.1 Ilustration of criminal act evolution graph
2 EF=NHEXI{EBackground and related work)

AR, EWAMEE SR IA N ENL AR IERAT ™
AT EREEY, REEGEE SRR RS TR
B, HRRTHAZNER ., B 68 e Al n
K TAEE B PER RIS, ik, BEH IO E a1 RS
i, FRREAR 5 AT BRI s B g S,
TEERA TN . EAHERE, AT, SERHERE K EEFHE G
SR RS T4 A8 H AR, (R T YRR R R A
ZEERMNVA b, BAXERE K RRE I TIRAR S,

e EX BAF R T BT, B R A AR B ok
FOREHCR PR IR BT, EX R R

XX R HATHRIC (PEN
RATEFSE) EXXFXRZIAE, HWART

FALERAT A S EREER . ZFHEE G
IR K, AICFIAT —FRe R iR B —oF

FE R R T AR, HOLMESE A pk b 454 55 7

] [} #& (Temporal Networks), X2 B A #5RH A Y B 5T
W78, CHAMBERSZ: A\ d 3] AJR#B %%%E%%,m
BT MRS IR R R . Y rrative Event
Chains); LIZ A\"9EH LAY - 5% RKR, WRhFEME
L EE(Event Evolutionary L RE IR LS A
ARG R R,

ASCRALTEAT R ()X R AR B i g S ik, JRERIT R
R AL X B AR EIE PR R R, R SRR R LK
HI=JCdAE R “AUIRAT H— A R R JLRRATR” =704,
JUERAT A Z (B A ok R ERE, MBLET AR
B, FORIEASRERE S &R,

3 E X (Definition)

JB4R47 4 (Criminal  Act)J2 48 & HIIA Py S 152 X,
AR B AR RE BN R E TS S4, H
WWIBSEARN “UERAT RN . FEASCH, RATFIAET
NLP(Natural Language Process)iJiEys4T T ESZBULEESFT
A, HHCERAT A Z MR, HRWMHEA R, HiEH
JLHEAT A EE(Criminal Act Chain), &J5HRZMLIRIT HEEDE
R ERAT AL BTG . FEARER . AT IILERAT A .
UEAT A EE RAUSAT AE A IS S S M RE R E XS

AR R R FHEER, W\X%ﬁ%ﬁ‘%%ﬁ%ﬂﬁf?ﬂ%% @

31 ERITATHARRLUEXER

T AT AU 4B 75 sh &R 2t AN SERE Ay, JRHRAT M N J2 5K
WAL HEAT A F 4K, FRoAE S (Agent), JLERAT M iA
A8 AR AT S N AE SE T A0 S i A AR T BT O AT R, R
LIEAT AR Ml & 3R . BE IR SR AT M T R AR A 2 R
(Patient), [HJ4% X ¥4 [A]4% 3% 34 (Indirect—patient),
MBS, ACHEAT b PR AR M AR 5 A R 293, Aok
AR SR T R A AE RN S S, Wik, RHET AT
(Criminal Act Tuple) ] KR HIUIRAT A R HESHIIE S
CrAruple = Créirigger < Pagts Ppat Cipar Ctimes Cioc > o i 401,
“MT<K=, WIEHE, FW, x xFx xHxxH,
x x H>7 CRAUHRAT R, MRS RESHCH B TSR
TR,

B TR SR o RAE R R 2 A AUAEY, HiEE
Xof SN O e P % R 2R S PN R A, AR SO R R 1Y)
JOERAT R B A K 2R R AT N Z BRI AL, BT
%%%ﬁﬂi%i'ﬂ@*fﬁw%ﬁ,@NﬂA@%%%
FH AR AR HRAT M EK AR TR R . R R R BAENE
ALK R e, (B2 B R R AR M R 5

s TR AL R AR E SN -
; igie—sequence): s F MLERAT R 2 8] 07 Ak
&2 it 'S

% H, R R AL R R PR DL, — R [A]
- FIAZ IR “WRKR" 75— M2 AR AT ER

TZEE “FFIRR .

SR (Cause—effect): RARBMNMUIITH “JEE" F1 “45
R ZEBERRR, BT AR —AT SR, A3Ch
R SR AL K R R A PR 0L, —Fp R B T SUARIE R
MIAEAL R R (DPRIEZER, an “FEi” “Frl” 45 2R
R, wm “SBHC G, HEE, w0 FERT BT
DNAIRFZR, BRI P R
R, TALHRGIAT—MEBER, RRHELAENE—FT
HERECEREHHATRHZ M EAFRRRR, Hl, RFEA
THHHMTA “AERS” § “KHTER ZEREERHER
AR R, FEREIL eSS TR,

JOHEAT ik X £ (Criminal Act Evolutionary Relation)f%5#4
K < Crluigger1, CrArigger2 >cause, BIIN< BER, MF >uses
KRBT H “BR” 5 “WE” ZEFEFRRXR, A
‘TR MREERZ ‘WK,

3.2 ILFRITAME

CHAMBERS% N E K TR FAEMME, M—
A SEARAE R — A SEHR KB, AES 5T ixEH
F, HE LSRR AL F A —A A EIENE 7
%, GRANROTH% A" CHAMBERS%: A\ TAERIERE
A TIE B30I B i E RO e /A — A, 2—Fhil
VBTSN IR B Ho SRS R R BT . A ST
HAFERER A TARIRAT A AL X R BIUIRAT M B,
YERACERAT s AL B s A @ A T4, R SR AT R B SR
LR BRBES: Crhchaini = {< CTAwigger,1, CTAtrigger,2 >timer -
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< CrAviggers CTAviggerj >cause}, HoHI< CrAuiggeris CrAuigger) >cause
FIRCT Atrigger, BT Atrigger i 7E R R X R A 01341,
3.3 PLRITHEMEE

ASCER T — P IRAT R AL B Y B SRS, AE
BUE AT R 20 KA 5 R AR AR SR AT A B A SE A b 2
AT AL RS . JUERAT M AL A 2 — A AL SR AT R T
SN R AR R NARA A E . Crigrapn =< V,E >,
HAVRILRAT GRS, ERELRRES, YR
RERBEHAOR B S B LR SGRSE,  ATTlA S I E 13
WA TIN . ACHRAT A O S5 R 4T R
4 Z%HAR(System specification)

JCERAT U8 A VT 135 1) 1 20 A 8 k4 A 23 P 2 B
TRe BAICA R ML, eI S
FIERRE S, Wi ET SR E RSB WA, AEAR
WU SCA CRR S 0 H AT AE 0 AT () R il B, )
SCRHATIOERAT M AR BRI A 5 R, AR SUC SR AT A
Iz A S b B S, R ERAT A BB L SR AT R
AL,

2z

.
|
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B2 Ae AT h A B 0 B sh M Er i
Fig.2 The automatic construction met crﬁinal act
evolution graph

4.1 JCFITAMEX
5 A SC A i A\ SCAS Ak PR AT AL ARAT J Al
B, &3R4 HLTP"(Language Tehnology Platform)T.H
X FH] A AU SR AT A AT AT R R O . BT A SR R AL
SEAT A O VR R SR UL SR AT Jy i) B K2 8, M U ER AT

AT,

cont —_

WRELA \
AdT FEAT Lo 3\
n wp nh v P IE @ v Wp

WHAR %= i KR BEA S0 0% 86 A (G £ REHEAK KPAK (%3]

suee
st

Y ;

o mf\\\pw

n nh n v n nh v

A0 TR Al

ol REGH T - Al
(5] 5 e

Twra i

B3 A ALTP I £ 5% ILeg AT 47 A 447 5 4
Fig.3 An example of criminal act analysis implemented
by using LTP tools
PABI3H AT 0, TR SRS, RA5H)F 1)
TR s, TRRRAF AR E:Sap, 1 LA G FRAESq A K Ay
B EARR G Ner o P LIRS B[R] SCAME R BER A, H
AU ERAT Ay i) B HOAT B S8, S T SapFRAT AR figh K 1]
SRR, O A T OB AR S “AGT” W] DA RIAE

AT R CHRRT RS (Agent)y “REEART
X RS “A0” , MIHBIIER . FE, bR
“DATV” it 52 F 3% (Patient)y “Beit N7, FAR{ES R4
AT BE. B CREART 5 BT BT A
HHZEE, MESPOTHR, FATAT AR HIPosHISapiF 51 £
WA BRI (=T, HARER “FEATT 5 [
L, OATRAAE Pk N7 RIS 2T, dEskar b
WA “BRA<E N AR =, BE AFIN>" RILRAT
Nt T EEZEE, WA SR “CONT™ RS brss
“AYT SRAEL, T IRL, R A O YA T B SR M A 5
IR FRAIER R S E , PR BT IR AR, DA
BEARAT S ALARAT R RS R, e, R SRS R daT A
BEhEUL R, RGN YA SRAT T4l .

42 EUKRFRIRF

ik,

A AR AR —MRAT A, AR SURAF 2 AT
WRIGARAT RS L4720 Z BRI AL R R, IS
f— A SR T HEARAT RIS B4 T R BT Gpair., 213 FT

oN, RBAIR “ERRT , mHAEXARE “dCont™ HAIH)G

SEATR WL CREMAI(TATR), HEEEL, [FE A Rk
. ICT Apair, TR —FF SO LA, AR —
) P I 5 R 00 T B S ST ) ARl R, A R
1ho MR 20 FHIRM A FINT grares, FFEEAHL 2R T
HRANAIAT grarr1>TERERIT grares b, HIR MM IS EUE1S SR
F7 M3 Rpair, Fe)5, F5CTApair5Rpaicd] A WAT HEECTAchain, F
L EA TR RIS
43 HEUEIERMaE

TELE AT M AHECT Achain PO BT B, A SCHIA T —Fh gt
#msOrdered—PMI DR KR IT HEEF IR, BE—FiE
TREGBWLRIT AT EES . AT EXHTBIETA
HER RS, FRATHECrAchain I B AR Ml %2 1) 4 A1 1 4T Sk
CrA hain = [Tg1, T2 Tgs, -, TgWERTA, Hindi AT H
RS, HEF BRSBTS, X T
HFAE—1THm, fuleHH B S58EHEMT R EE R EEE B

(Pointwise Mutual Infomation)z .

A s p(4,4)
S =2 oy 2 ) ()

Forp, ploy) B ST EER R PG AT R0 (o y) S B A3
8, p(ORITAxB B, &5, A TRITNEE, BH
TTREERTH AR £, I UER N T EOMAT R, 15347 M iE
Créchaino A 3G iR T B Synonymsi 840 5847 917 a7y
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AHACLRE,  [R] Aot 2 57 T 40U IR B, AT SCUC D H: 40 R AH 1
AR AR, PAORXTRERT AT 2 A, SR, B
HAT A BE R R AT A K 2R, AR A0 BB AT A i Ak BT 5
Crlgrapn,
5 SCIf(Experiment)
5.1 BREkIR

A SR R AD HRAT S U Ak R B R R T SN RN
ROERBESR AL ECHI SCH, BT RO SN T4 B
o HCHETERT S, HEH RGN, ZEIERaR, SEiIA
SRR AF, BT E120,509 FH RS, FEARE
S ALE SNIBTS E AR VE | S SR SRR o S s
IR T BRI R

F1SEFREFHA P EIEEK
Tab.1 Data structure of judgment documents in drug—
related cases

i Bt/ 5
W S 17,477
AR 1,438
E[ I E 1,195
Eaai LN & 155
ARk, S R AR 244
Bt 20,509

52 LFITAHHMER
ALARAT R Al A AR R AT Ay 18 Al [ 3 ) R AR AR AT Ao

WRERIFRF AR SR P EEPLIEI 7500 f %1
. PAFHIT19,536 MRk, RFHEE3 0 1
gRse, b Sk, AR
IEIA(LTP+R)5 24 Hi i A A BT
PSR (MR ) S A 7%

2 LFRIT 2

BIR AR B AR, AU SRAT R U R 2
B TAEMLER, R T IiF E R By %00 e, v
Q‘TA i

L L
T 4
I BT L 2
AR

Tab.2 Comparison of crimin®®act extraction methods
%ith Jiik HE% /% F1/%
BERT-MRC 80.1 79.3
TR S5
LTP+R 82.3 81.5
BERT-MRC 83.1 82.5
B
LTP+R 87.9 86.7
BERT-MRC 81.7 80.5
VAR B 5R
LTP+R 92.4 91.7
BERT-MRC 85.1 82.7
2 R At AW B R
LTP+R 91.7 93.1
BERT-MRC 81.5 80.5
B[R N b AL
LTP+R 92.7 91.6

MER2H R LAE S, FERTA KA S F, LTP+RIIE
HHER R S FUEY & TBERT-MRCH L, #akATAE, T
LTPH Je B iU AL TP+ RAEALIRAT A F 2 A R

53 LERITHEEBEELER
TEATRS o, FATR s MR IR S0 A AL SR 174
HALEE, R f—f S R A AR SR AT R 3 AL T R A fiff hjson
#X, M pyecharts T H Rfjsons = iy L A-AT A 38 1k Pl i 20t
AL, WE4FTR.
(2017)850123R371260

@ triggers () arguments

04 loc7itss
€04_time:20174£63 300 18R57

€04 _iobj: )ik

€03_obj:3zfd
€03 _time:20174£6 /530 18RKF

. 06 _subi
e05_obj:HRIFERE

e03_sub:ER €06_objFH

m B 4 3 47 A im AL B 3 1)
Fig.4# Tllustration of the criminal act evolution graph
9 44 DAL — W 32 B i SR AR S BR A B B i R A0 SR AT

AL, KA NEORRT SO R, SRV
R R W SEEL R R T — MRERAT R L6, FFEd
R A 2 8] i) 0 i AR R A K R 8, AT — A RE
AR Z 1 KRR ARAT A AL B . FEFR20, 509 RIS
P20, 509 NMEIRAT A EHEH, 615200,948 5L
593,588 M@t 1£203,236 A 130, A SCHAALIRAT A i
B IA ARG T80 BN SOF SURHE, SERATIACAE
HRAT R AL IR B B Sh AR T A BETE — E AR B LR IR R Y
KRR .

FRATT R A0 2 AU HRAT A U8 A PR 1) AR O R R U AR AT
HEAC SRR, R3FR, R3H, JLHET AT
H AT Ay ik i 1) B e S B 1 AT A il Dk . I 4 Y A
o, LRTASH(WEHEE ., 2FE . WEZdEE, W
[B). XY RUE R ECR, LR RN 4R,

RIPRITARUCEERREER

Tab.3 Construction result of criminal act evolution graph

FRAE AL ok /%
170 iR 200,948
ik ey 175,550
ZHRE 156,904
e ) 33,306
Hf 1] 146,057
HS 81,771
LR R 203,236
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TERAG RSP AR TR GRAT A 25 2R 5 U R A7
MR AR R BI. ATUAE HAER4AT, LSRRI e sl
SEAT iR S S M, ALARAT T4 ASRT B T A AR A0
7l ERSHRORT “UITA—EA R A LRI Bl
HEAT h =JeH S,

x4 LRTHTATH

Tab.4 An example of a criminal act tuple

kiRl bt 2 MRS ] M
(NN A HERL 14,000 & 2017 4F6 H —
E={Ld g HESL — 2017 4E6 A —
W 3% HA R — 2017 46 H TR
J&J] L7 — — 2017 4£7 A gy

Pk NERE R — 2017 4E7 A ES

K5 RFTHEUXRAETH

Tab.5 An example of a criminal act evolutionary relation

AR AL WX AR RRAT 2
ik ERPEE =L6d
Eizd 7 R R VA 3K
W% I R A IR 1]
ik EPA T 3%

i ] 7 R AR FillE7S

6 #Eit(Conclusion)
A% ST AT A SR AT A AU A R SRAT N EE, W

BEa A AR T — R B SRR A AE 2
W, AR = BT 6 & BT SGESI R 2511
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