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Multi-defendant Legal Judgment Prediction with Multi-turn LLM and Criminal Knowledge
Graph

WANG Dongsheng

School of Information Management for Law,China University of Political Science and Law,Beijing 102249, China

Abstract Some studies use advanced Large Language Model (LLLM) technologies to understand legal facts and predict the de-
fendant’s charges, prison term and other judgment results. For further in-depth research, this paper chooses the more complex
task of predicting legal judgments for multiple defendants.which is more challenging than predicting for a single defendant. Spe-
cifically,upgrading the interaction with LLM from a single-turn to multi-turn process to enhance LLLM’s understanding of crimi-
nal cases. In addition, two types of crime Knowledge Graphs(KGs) are construted to describe the case. The criminal relationship
knowledge graph depicts the relationships of assistance between the defendants. while the sentencing circumstance knowledge
graph represents the core criminal details of the case. Through crime knowledge graphs.a retrieval system is designed to provide
LLM with references for similar case judgments. In experiments on predicting legal judgments for multiple defendants, the pre-
diction results of the proposed method are better than the comparison methods, which shows that the designs of multi-turn LLM
interactions and crime knowledge graphs are effective.

Keywords Multi-defendant,Legal judgment prediction, Large language model,Criminal knowledge graph
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9. for a defendant d’, in case2 do

10. MR 2 115 casel P i oA NS case2 AT j 8
5 N ARUE sim(d},d))

11.  end for

12.  end for

3 Dsim(d,d)

13. ﬁﬂ&%ﬁﬁ@fﬁ%ﬁ%)\%?ﬂﬁﬂME

D https://wenshu. court. gov. cn/

14, WIER G casel Hl case2 XF N7 A0 - 5 2 A 3% 2 18] 19
HRLE sim(GL,,G2)

15, AR#EX 6T casel Fl case2 Z [ BYFHBLE sim(casel , case2)

16. end for

17. MR JIT A 19 M BLEE sim Ccasel s case2) X Dataan HEJF - #E 7 JG 4

similar_cases

18. return similar_cases

ik 2 WS NZE A ETTERE

A RAF casel H di XA T Bl Gay E A case2  db XN T &
Ga,

i T Ga B Ga, Z 8] (AR LEE sim;;

LT B Ga PROHE AR d ER

2. ¥ TR G, TRYBEE AT AL b MER

3. for node G} in Gg do

4. for node G¥, in db do

5. MG (O TR G Gy Z 8 A BUE sim (G, G
6. if sim(G§; »GJ, ) >X then

7. N“(u «A\I(;d‘] +1

8. Ng, <Ng, +1

9. end if

10.  end for

11. end for

12, WIER O HE TE Ga, FIT 8 Ga, Z [ BIAHALE simy
13. return simj
3.5 ZWENERARTN

TEZ W E N R P B, A SCE IR £ 4 LLM
EHM TR X 5 Z R A OC TAE RN AR R . e & 2 b, P
LR HE T E ik LLM AR & 3 FE 4 (948 s 18 A il —
AW G2 4 B A0 1 O 2R AR R % A A R W R R R . SR
Ja T 3 4 WEE 1 MRk 2 SR B E N G D
BRI AF EAT WA 25 . HE U R G E Y
FHEMPAEL R RE S SR w g, L Z% LLM
ZE BN, s, BT R S, LLM # %
WS 1 i 3R 48 Ok SRR . BAR 462 R

“OFBT LA JUAS AR 22 091 By HE R e 5 2« (precedents) i
FHRF LRI N .« (fact) , 45 1 20T A I Pe 25 5L, DL 7 e
ke = L [t A2 Caccusations” [ HF G IE ],
‘laws’ :[303]. “term’ : ‘A IFEM £ H 7). F I AR
HAg B — . B AFrh A i vl 5 A0 2 45 8 L FI e 45 2L )
i A A B L SR SR T, I BRA AT AL

Hrp (precedents) A FE , (fact) WEMFFHL,

4 XKI

4.1 BHRE

LIS S UNIIFASIFIEE € TE |G E M EE 2 I NN
JFAR IR R S e . AR SCR AT Lyw VO i — A 2 4
NS4 MuldLTP, 32708 SR 50 48 0k T8 T b [ 3800 3¢
BRY ik H R A FORS AR T BLBEAT TR 44 Ak A0 g Ak



FERTFET 25 LLM AL SR R RUE G #9238 Ak A e B 313

B, R VAT IRBE R A TN R
%1 MultiLJP 5 %4 it

Table 1  Statistics of MultiLJP dataset
El il % & R E
EUHE 18968 2370

FHTFHKE 3049.12 2890. 96

R R A K 37 41
BEGWER K 2 2
BRI 3.38 3.41
BEGFELRAK 8 3
BRI A RN 1 1
BREUERLTHH 1.06 1.06
BEEELARAK 8 3
BEGEERNK 1 1
PR R AT A H 1.06 1.06

I 4 P % B 23 23

A £ 22 22

T b & 2 11 11

4.2 XWiEE

AR TR AE ubuntu 20. 04 AR5 A 158 W, Q1558 17 20 85
J& python 3.11, FEZWRELE X LG W 6O PFHNE « &
0.9, LIRS B A (kA I e N S5 SR I o (B R
TG =15 2400 S Pl T3 S5 1 5 A B 8 2 4 5% i B K i AL SR 96 R A
RS X R A i B/ . B3k 2 iy A 2 0.8, BD
THER P 45 N R AR B S A AT BT X I ) R L 5 T
AT AAR U KT 0. 8, W F L S IA N Ay S AR 8L, A
AN 1, RE 6% 3R 0 A B AL O,

TR 2 s AR HE S BBy LLM, % B OpenAl JF % Y
gpt-4o-mini A, AL A BLAT BAF R HE SR MR B API
Ak b FAEREEEE LBELZMHLE, FH
i, o i — 25 AR AR , SR L b B APLL B B8R A 2 B i
SN (P el WU O S e R = N 1 ) N5
it 4 b ) 90 B R WA AR A S P A, — R R AR 3
7 % AR R s B s AR, R TR B IR AR PR R B SR R
HANGEC LW T TERZHREATRELER. &
PPN 48 b5 4 T, R RS B % LR B IR R F1, LUE A
At 22 Bl 45 A T AF 5T R AT L R L A D AN TR 4 T &5 R
A, 5 Lyu 22007598 42 19 b B8 AR [R] L A% S0t 5 3 Fh L E 52
32 i R X S AR AT T AR Bk R
TR HIATHE— R,

4.3 MfpbaEE

e 5 Hoflh Jr ik 0 A7 OB I L AR SO B T OB R B,
ViR NG S RN R SR D A R N LE 85T
BB SRy T aE N 2 N R S B I I B A B A
SPE Y . B UL K — A B Y 4 A0 AR SOA
P42 B — 1 Sy BBk 5 ALY B A il 52 B D o ] )
T Z A N . R I AR SCBE B0 R) DL Bk Bl 0y B
5 A0 3 950 A A

ID)MPBFN, Yang 480 i T — Ff 2 4 £ U 5% 9 4%
(MPBFN) , Fl i phe ok 20 ) g T30 o 22 4> FAT: 45 22 Il 4 i 5
B R R T () B 45 AT T AL A

“hy AR B 5 1) 9 38 T AS ] 69 TR0 399

2) LADAN. g fift e 35 58 5 2% 5y i 52 40 9 1) 8, Xu
DY T AR R A SO HEAT R MM B T W %
(LADAN) . 1% % 45 38 1o [l it 25 I 465 2 5 30 4 5 5 10 Al L IXC
S IR E AR S AR AT R

3)NeurJudge, 2 J& 2 ) Je BREE X 6 AL 4 o 1) =2 25
Yue S50V SE 1 FAE S5 (0 T 45 SRl IR R S b ) OC R
BRI A PRI Y P4 W 48 NeurJudge 5¢ i i
0 TR SRR A B T

VLR R A SCEE £ 0 7T DL #2 T 2 9045 A0 4R 300 Y
[

DBERT, Jyift— 4t BERT £ 45 F NLP T 55 L%
fiE > Cui 0 1 YR A1 3 75 i A 2 Bl 25 49 b 3¢ BERT £
A,

2) Lawformer. Xiao %7 % $L 7 % 2 450 W A 9 32 9 51
I ik FREAEIETE tokens 3K 1Y AL, BRI AT 1B & T % 1)
HF o SCE AR SCAR I Lawformer A5 A4, AR #8058 - 4 o
T LA SFE L2 RS

3)mT5, Text-to-Text Transfer Transformer ('T5) ¥ 7l
TETEIE FARE BT 55 I T W 4 M RUR S Xue %07
P 2] 101 MiE T, B mT5, I 7 benchmarks | X}
mT5 4T T Bk,

OMAMD, R it 2 9 i AU R g5 52 R0 TR X 0 1) et
Pan %507 5% I JR) 8 1 28 0 LA O 1 a4 A 4 o S FL O il
A () R 4 JR T D7 R AR AL OG i B Bl N R S 4% SR
gk,

5) HRN, 3 Bk A B ik A 0 e 30000 A5 780 wfk D) 3 i
LR N B35, Lyu S0V 3 I T2 oI E 4L 0% 4 fig
SE S5 A UL AR O AR L d R AR 7 0 e 0 4 2R
4.4 EIGHERMSW

AR S T B AR R 5 A AR R HEAT T R e 0 11
X LG SE I R IR Y T 248 2 HRE 3R AR B S i AR
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TP AR J 22 A il 28 L [ AR FL, 3R 2 B0 1 X oA
RUHUA SCRERUAE 3 A FAF 55 L vk I e O 45 258 . 43 Fr ol
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Table 2 Legal judgment prediction results of the baseline models and the proposed model
%)
e F4 E S 7| 1

LK ES =R Fl1 LEES HEE Fl1 LEES EREES F1
MPBFN 32.79 33.20 31.59 34.73 34.22 34.35 21.59 20.91 20.70
LADAN 20.68 32.42 24.74 38.09 22.49 26. 64 24.05 23.43 23.16
NeurJudge 34.19 25. 36 27.55 41.72 36. 96 38.15 27.56 25.63 25.95
BERT 36. 80 20. 10 25.14 34.19 29.68 30.70 23.95 22.68 21.55
Lawformer 38.97 29.12 32.76 36.18 35.33 34.00 22.66 20. 68 18. 30
mT5 63.33 49. 94 52.86 74.28 53.65 58. 84 39.13 24.23 23.04

MAMD 33.00 34.15 31.60 - - - - -
HRN 71.80 71.83 70.70 69. 87 70.95 69. 20 41.33 40.20 40.62
Ours 82.61 67.96 72.34 77.27 65. 74 69. 47 50.00 34.28 40. 67

1.4.2 3T AMEEHAA PEFIA B L 3 2 W% 48 55 M MEE B 5

KT HIEL 4 LLM 28 I (W 5 BAE 72/ 2 J5 4R 52 8
BYREAl LT T SRS L SE s . N 2 RS B B 3T
LA AL LLM $2— ik, R Bl KRB RRMW
R R K B AR L — B A R O R RN KR
25, FTREERME 3 Y, SR EM . £ 558 XA
gl B B R R T, X — A R 4 R 45 O TR A 5K B
8. fln, 5SRWRENRBZTHREMLL . 2R E IR
ik FLERT 12.91% . XFFIIAH W M 5 . 2 5838 5 /9 H B

SRR M A RRRRLEE 3 AN TS
B FLES A 6.29% 401 2. 220 B9 $2 T, X UL R
S LLM #2474 #r (B 1945 2, LLM 7T L2 2% 28 52 1 ) o
EE S (T G B i ML PR O N7 N 1 5 o A S O
BB L - B 8 R B, ) 4n 5B 4 T AT 45 0 ORS A Bk
82. 61 % 3 J& Bl o A 3SR 1 25 kG ff B X S G &5 R Y AR
A 5 AR R R A R S Bl B T 4 SR Y 1
INAS AR R A

#* 3 HMRIZE S 2RI AL RN

Table 3 Comparison of judgment results between single-turn interaction and multi-turn interaction
Y%
e *4 * A& 7
LK ES EREES Fl1 LEES EaEES Fl1 LEES EREES F1
B REE 82.61 50.12 59.43 72.73 50. 30 57.89 50 31.23 38.45
RN 82.61 58. 44 65.72 77.27 55.53 61.89 50 34.24 40. 65
% i 82.61 67.96 72.34 77.27 65. 74 69.47 50 34.28 40. 67

4.4.3 R IR B0k

3 X b S BRI B T2 58 X vk A ) e U A AR R Y
Wl (R AL SRR 1 RN 2 R P A R R R SRR SR
PRI UM 75 2 P 5 A0 0 0 U T e ke ) e 2 SR A S . 1 S 40 ) 2
A0 1 G ZR U P A O S R L L BDTE K C6) P AL fiE
FH— PR AR AL « A I 00 308 70 Y 00 G0 SR . o L a0 SR 5 b
05 P T 2 B WS B AR LR 9], 22 6 38 AL A8 Oy PR
WACH X FER TR 3PN RRH AT,

MR 4 A5 T DUE I, 25 4w 00 R 06 & R A 5 Bk
SR PR S A A ik F1OET B, X U0 B T R S R A 0

R0 R L% AR B8 6% w3 A 0L 2 6 Y HE P A5 R, T D LLM
PRALTE B 2R R DL R R R HI e . SR A0 AR 56 R AR
PR AR L o AS iR AR 0 3R SRR G e 3 AT AT 45 0 FL(E TR
%, U6 B TAAL TR AR RS L & T 20 UE R R R R
B R, 8 3 A TFALSs b, AR 4% T ANk 2% 10 A 0 A AL AR
HRE R B B, HL FLfE R R E B L U6 8] LLM 7 80X Y
AN FHESBEHEF KRB RO FI R, XFSHERZENHF
FRERELHRAPEEFHARZEE RN, WA, 5%3
— B 2 4 T R A A X S 0 4 SR A AR A S R T LUK
W LT R e ANE

4 AR AT R R X ) P g S Y 5 )

Table 4 TImpact of criminal knowledge graphs on judgment results
[€79)
- E4 E S 3
WE N - - .
ok kS EREES F1 kS A E F F1 R RS HEx F1
w/o CR 82.61 56.01 64. 60 77.27 52.99 60. 75 50 32.01 39.03
w/o SC 82.61 55.77 64.47 77.27 51.61 59.04 50 31.81 38.88
w/o ALL 82.61 50.12 59.43 72.73 50. 30 57.89 50 31.23 38.45
ALL 82.61 67.96 72.34 77.27 65. 74 69.47 50 34,28 40.67

4.4.4 AAMEBKZTH YA

AR SCBERTE T A [6) AR B 22 51 B30 % ) o 1500 25 2R 1
M, 2% B E] LLM X i A BEE (9 BRI 9236 5% 1 1Y 28 R 8
HOo~4, 850 ME 6 iR, XT 3AFHES, HRREHEN
2B BTN F1EXE B . X RV 1A REERMEN 5% H)

AR KA T EERME R OB, DUE Sy LLM 42 {1 2 3
PR PG, AT, R ERR M 2 A, R [ B R Y 45 R 45
LLM & B 7 — & 72 B2 09 [ 2%, fff LM Mk LA A8 TF 8 1 )
e, T 2 ZGE P REAETEA LB BRI B, 4 4 LLM
) S ke 0 i Sk 670 TR S ) . 3K 106 BH 2o 22 114 24 58 O AN B T A b
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Fig. 6 Comparison of F1 scores for three subtasks when LLM

references different number of precedents
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Table 5

Case study of legal judgment prediction
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