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defense interaction, evidence examination, and judicial decision formation, which can leave disputed issues insufficiently
addressed and produce inconsistencies between predicted outcomes and the supporting reasoning. To address these limita-
tions, PDJ-MACEF, a prosecution-defense-judiciary multi-agent collaborative framework for criminal judgment prediction,
was proposed. Following the sequence of criminal trial proceedings, PDJ-MACF organized collaboration into five stages:
opening of the trial, court investigation, courtroom debate, the defendant’s final statement, and deliberation and pro-
nouncement of judgment. The prosecution agent extracted facts supporting the charge and organizes the associated evi-
dence; the defense agent raised objections and formulates defense arguments concerning the facts, evidence, and sentencing;
and the judiciary agent summarized disputed issues, predicted the charge, applicable statutory provisions, prison term, and
fine, and generated the judgment document. Experiments were conducted on a dataset of 400 criminal cases covering 40
charges. The results show that: (1) PDJ-MACF achieves the highest scores on nine of the 12 automatic evaluation metrics
and demonstrates strong overall performance in penalty prediction, charge prediction, statute citation, and the semantic
similarity of generated judgment documents; (2) individually removing stepwise fact organization, prosecution strategy
routing, defense participation, retrieval augmentation, or structured sentencing constraints leads to declines in the corre-
sponding evaluation metrics; and (3) in human evaluation, PDJ-MACEF obtains the highest mean score in all five dimen-
sions—factual fidelity, sentencing rationality, legal reasoning quality, normative compliance, and overall usability—with
an overall score of 4.24 out of 5. By specifying the responsibilities of the three agents and the flow of information among
them, PDJ-MACF produces structured intermediate artifacts that support process-level verification of predicted outcomes
and generated judgment documents.

Key words: criminal judgment prediction, multi-agent collaboration, prosecution-defense-judiciary relation, judgment
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(3) RE 51053

ATIRAR P, Rl 4 s BN HOS0 VOURIE . Fde R
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FHITAEE . Fe IR LSR5 14 0L 25
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F=lip foas(1+0)):Foiwo s
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R fo SURFREITES . WREH
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PFB RIS GI . RAG Z 01 H 150 MR %
PR, FERIE RS . case id 5 S SCAS KL
BT R BRI RIS RS, A
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2B, BAAUbge-m3 4t 24 il 28 1 452 5 i
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[0,1]; FEH—FHEE 0B 1, JRIHHHEL B AR FR(0,1]
Vol ERR T RIS EFR R BRI
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PLVEZ 51 FL 5 0.5, 74/ 2 H BERTScore 5 H] ¥
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JOAL R, BRI A BN S g B il sk TR AR AL
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REFPAE A S 10024 HahFBREi iR 1.
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(rank=16, alpha=32, HFRBIHA q/kivio B,
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W, FESESCARE SCHBRE . R 44 — B AN TR
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R, MNP ARG R . SR A PINHER S . 2k
FAERA B 55 SO 4518 SCRRBLRE 4 N EFEIL T 12 AR bR
ATVl . BARABAR E LR .

OFF 55 F000 7 6/ £ (penalty accuracy): 43 7l
THEIN (prison) 5 {4 (fine) PIIFEHFR. Xf
BRI 2R, BIIME N L s HEA
Ly KHAE—HRIERR 7
_ ‘Lpred_Ltrue

max(Lpred,Ltme)
MPME A BB N OB, X S=1; HARIE
%0 (5 WHE. SWEUETERIN0, 1], 15358k,
FORTRMBREE T LS A 45 . RSB0 3R A% B 1 )
155 1 e v S 20 A BB R R 11 22 E ST B
RPH51E

Q@IEZ TINHERE (charge accuracy): Wil
LA NDNEY, FiMFEHNAELELESEEM
MIELES D BANCHCo BAFHEWR. 0]
MR SRR PR T H S
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= c
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F1C=00
@125 5| FHHERIZ  (statute reference accuracy) :




31

L e e DL o e e O et A A - A N U = S

° 395 -

A R FI L SESC R Hr A E (A A R LA R
B AT W IR ESTEAES S
ML HINAFA, N

Lo lAna] lANa,
pPi= .~ ="
4; |4, 7

P,= %zilpfa R,= %211”?» Fl,= ;fj_];i
Hrb, WA R SEZPERIERE, HRER
BRSSO T GE R B R AR T . B B Ol 4%
(6 AIALEE

@ iE AL (document semantic simi-
larity): 7 “FHFH” 5 “HREER” WACER
F Bt 14y 51t % METEORU YAl BERTScore” . #E
dI RN A5y BONES i A B SR 54 ROCA,
Hrhgelnjt, rFom “EHABEHB, jRR HPL
7o AR B E SO T B R

M,= %ZN_ METEOR (d/'.d)

(8)
B,= %ziIBERTScoreFl(c?iq,dl.q), qe {rj}
e, M A B, 735375 METEOR 5 BERTScore ]
FEAYMH, BERTScore B F1 4y, HHIGAF 2 # A
H# i METEOR. #; %38 1 BERTScore. | ¥k 25 R
METEOR #1111k 45 ) BERTScore 3t 4 Wifa br, %

M, RoERSCHS RIS .
32 SLWERKSH
(1D ARFEFH AT R E
F 3T AR 7 VAR TR A P TAT 55

3. LhQwen3-8B N4 —E T, PDIJ-MACF {E
12 BB AR FE bR A 9 Bk B % =8 SimCourt 7872
%51 F F1 R4 vk 45 - BERTScore 475G, ReAct
(255 5| RS R ey o Tl SR 2 I AN [F) 7 2%
FETIAS L RE 2 52 o

FEFR ST T e, PDI-MACF (7 3930 571 4 vEE ff
4355 0.686 1 #10.571 6, ¥y EiE.
X SimCourt, PR RS> A4 5 0.012 5410.031 3;
FHXT AgentsCourt, H41E 4y 0.034 9 #10.053 5. JH I
5T LAINAE A L SR B E AR o, P
BRI e, SRR 45 A S e M AT

FEIR A TN B A P34 142N, PDI-MACF
PSR A EPRA FUES 529 0.970 6. 0.941 01
0.955 6. SimCourt FIXJ M. 2555 0.948 1. 0.914 4 Al
0.9309, PDJ-MACF £ 3 Tifibr 177l $ 15 0.022 5.
0.026 6 f10.024 7. 5 AgentsCourt #{Lt:, PDJ-MACF
R4 F1427550.035 3.

ERGI ARG T A X /3RS R . Sim-
Court IR % . A Bl ZF F1AE 43 7 24 0.829 5.
0.794 8 F10.811 8, %% 5| H F1 AF . PDI-
MACF ) 4 [8] 3 ik #] 0.801 7, & T SimCourt ]
0.794 8, 1HFERIZE 07615, F11H50.781 1. ReAct
FIFS IR B, 08778, HAEFN058209,
FUEN0.700 60 3P iEEIE KL G ULHD EARILH
AN I (PR B 2 R0 B R B IA) o

AR AE CARBLEE 5 T, PDI-MACF 1 # 34 #
H METEOR. # ¥ 3 tf BERTScore 1 ] 4 45 S
METEOR _I- 43 7 U 45 0.668 9. 0.912 7 A1 0.648 3,

®3 TERFIZTHERFEEREFIRFUUESS LRI REXTEE
GRERITING2 S IR A4 TR RS 256 5| FHHER R SR SURAUE
w el e . . . . . B ESAES
METEOR BERTScore METEOR BERTScore

TextRank 0.1843 0.0934 0.5812 0.5743 05777 0.1124 0.0487 0.0680  0.623 4 0.718 7 0.498 7 0.2312
TF-IDF 02012 0.0987 0.6030 0.6773 0.6380 02187 0.1934 0.2053 0.5127 0.753 9 0.3512 0.2843
BART 0.1412 0.1274 0.6613 0.6467 0.6539 02944 0.1140 0.1644 0.1587 0.6318 0.122 4 0.2719
BERTSumAbs 02534 0.1898 0.5461 0.6179 05798 05198 04179 04633  0.3049 0.793 1 0.426 7 0.757 8
CPT 02314 0.1801 0.5708 0.6503 0.6080 02755 0.1829 0.2198 0.2351 0.719 8 0.226 2 0.4411
Qwen3-8B@Few-Shot  0.5399 0.3718 0.6948 0.6394 0.6659 0.7481 0.7664 0.7571 0.4584 0.7722 0.533 1 0.493 2
Qwen3-8B@SFT 05864 04696 0.8375 0.8416 08395 0.6642 0.6657 0.6649 0.4489 0.823 7 0.5372 0.8147
Qwen3-8B@CoT 0.6061 04493 0.8207 0.7517 0.7847 0.6306 0.6081 0.6191 0.4021 0.797 4 0.5450 0.781 6
Qwen3-8B@ReAct 0.6245 04995 0.8934 09012 08973 0.8778 0.5829 0.7006  0.4812 0.842 8 0.5822 0.884 3
Qwen3-8B@AgentsCourt  0.6512 0.5181 09474 0.8947 09203 0.7187 0.7234 0.7210 0.583 4 0.908 1 0.621 4 0.870 2
Qwen3-8B@SimCourt  0.6736 0.5403 09481 09144 09309 0.8295 0.7948 08118 06127 0.893 6 0.627 1 09175
Qwen3-8B@PDJ-MACF  0.6861 0.5716 0.9706 0.9410 0.9556 0.7615 08017 0.7811 0.6689 09127 0.648 3 0.886 1




© 396 * ekl 51

AR 8%

YInRbemfE. Hlpgs B BERTScore H SimCourt
4545 58 0.917 5, PDI-MACF 4 0.886 1. METEOR
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(2) AN[ARIE 5 A A PR X L

6 FiR Y E i PERE AR 4.
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TESVPN 4R FAFERE 2 5% . Hunyuan-7B-Instruct
5 GLM-4-9B-chat ] 9E 4 TN F1 4351 24 0.838 7 il
0.896 2, Wi [k % 51 F F1 4 71l 9 0.444 2
0.609 4, Llama-3-8B-Instruct [ E4 7l F1 4 0.453 2;
DeepSeek-R 1-0528-Qwen3-8B [1] 4 4 il A1y 4% 5
FHF143 90290741 6 F10.480 0, T 33 00 ki & Ay
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FRRIIEA—EL

I NPDJ-MACF tEZ2 5, 6 P i B 7E 450
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4 T4 br b S MR A 9 e T3 T o A P
0.351 1927+ %0.686 1, #£710.3350; FE4 1l F1
FH 0.599 6 #& 7+ 420.955 6, #&F+0.356 0; 74455 H
F1H0311 6327-%0.781 1, #2710.469 5; ## 3
FH METEOR H10.312 942742 0.668 9, #2£0.356 0.

fE Direct Prompting 251 7, Qwen3-8B 2 fiti % 1,
HEINEES L. Aty TRREFEMARERER
MAFEMEZER . SO IEFEAHZ . Rl
AR G RUAGNRNEA AR R D IR I S A HE
52 AR 5 TR AR 1 2 A B L

XF T LAl 1 R R AR Y, PDI-MACEF [RIFE 7
K a5, (HFE TR B AU, B4, Hunyuan-
7B-Instruct 7E Direct Prompting F £ = & 54 198 44
WA Z A E B /1, 5] APDI-MACF J&, FHJHHi
O AE B 5 AN SR AL U FL 4y 3R T2 6.6 F116.0 A
43 55 GLM-4-9B-chat /F EL{ZHE 7R B BAK K I 4L
FH4%5, 5l N PDI-MACF J&, &4 Tl Ak 4 51
FF1#E— 23T % 0.931 8 #10.787 5. Baichuan2-
7B-Chat 5 Llama-3-8B-Instruct 2¢ PDJ-MACF 4b £
JE IR T, HRAPERES Qwen3-8B. GLM-4-
OB-chat i fE7E 2200 . 45 R, MESLHY & 25 Bl
TR AL SR SCHAA . R A SO AR
AR .

PEREAY SIS 6 Bl AR H R bR IR T, R
B PDJ-MACF 7£ A< 5256 96 il ) B — e & 1
R 1) FEARABE R RN 55 (13T 8 B ST A B o

(3) JHhsRL

N G5 A B A AR 1 R B MR, AR SO
BHSHWRRG . BRI ERIIA LRI, SR RIR
AR B £ BRI o g8, Bk
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(Dw/o Stepwise Fact Organization: H{iH % /5 &
REAAAE = e R R R 2P B, e ot 381 3 L

F4 AEIXKIBESEEXI LS4
S BUAERE TR T RS MR ST SO
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‘ W EWe P R

P R

METEOR BERTScore METEOR BERTScore

Direct Prompting 0.5444 02737 0.8323 0.8453

Hunyuan-7B-Instruct
PDJ-MACF  0.6103 0.3486 0.8956 0.902 4
Direct Prompting 0.3124 0.1543 0.5832 0.591 4

Baichuan2-7B-Chat
PDJ-MACF  0.4287 0.2614 0.7124 0.7253
Direct Prompting 0.357 1 0.108 6 0.4494 0.457 1

Llama-3-8B-Instruct
PDJ-MACF  0.4438 0.2187 0.6823 0.6912
Direct Prompting 0.3479 0.2083 0.7282 0.7555
PDJ-MACF  0.5124 0.4287 0.8934 0.9012
Direct Prompting 0.449 1 0.1920 0.8962 0.896 2
PDJ-MACF  0.5834 0.4187 0.9319 0.9317
Direct Prompting 0.3511 0.1976 0.5955 0.603 8
PDJ-MACF  0.6861 0.5716 0.9706 0.9410

DeepSeek-R1-
0528-Qwen3-8B

GLM-4-9B-chat

Qwen3-8B

0.8387 0.7075 03237 04442 03521 08012  0.2487 0.683 7
0.8990 0.7318 04512 05582 04132  0.8738  0.3683 0.8133
0.5873 03215 02187 02603 0.2840 0.7624  0.2139 0.5312
0.718 8 0.5634 04828 05200 0.3512  0.8043 0.328 6 0.775 7
0.4532 02498 0.1123 0.1549 02619  0.7743 03124 0.2818
0.6867 04521 03687 04062 0.3287  0.8129  0.3947 0.630 7
0.7416 05821 04084 04800 03607  0.7943 0.268 7 0.6812
0.8973 0.7634 0.5512 0.6402 04512  0.848 1 0.5129 0.857 1
0.8962 0.6107 0.6081 0.6094 04647  0.8643 0.3312 0.751 4
09318 0.7571 0.8205 0.7875 0.542 1 09019  0.6187 0.858 7
0.5996 03398 02878 03116 03129  0.7987  0.2843 0.712 8
0.9556 0.7615 0.8017 0.7811 0.6689  0.9127  0.648 3 0.886 1
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®w/o Structured Sentencing: [#] 7E R EH &K .
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W A B e AN AN T 155 71 2 W 7 g G 1 T A
BT Eak R E SRR . B X ee(E B, x4
VO SN R ER ) 7 R B Uk . RAG Y Rl
k5 H F1L R 12.89 N F 400, iRt B K
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