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Abstract: At present, there is a lack of intelligent decision-making tools applied to legal
theory and practice. Given the characteristics of data in this field, we establish an intelligent
decision-making algorithm using a variety of data analysis models. Legal-computing is
focused on data-based mechanization of legal reasoning. It establishes a relationship
between legal research and applications using the characteristics and data features of
computer science. On this basis, the method of “implication classification” is formed, the

decision tree and Naive Bayes algorithms are improved for application to the legal arena,
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and a coordinate system of legal relationships is established to transfer traditional legal
relationship analysis into a spatial geometric system. Experimental results show that the
algorithm is consistent with a lawyer’s handling strategy and results, and has the feasibility
of assisting lawyers more broadly in decision-making.

Keywords: legal artificial intelligence; legal-computing; Naive Bayes; C4.5 decision

tree
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Fig.1 Flowchart of a lawyer’s case defense decision algorithm
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Bl kb2 DU A R DURRS [ s AR RO e, X AR 0 S St A A A vis b
R VR IR BB 20 A, FE S BLAURE AR 2 S 3 Bl A A AT 22 2D N 5, HE AR A P AR B K1
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. LR B BLER 1w T (0 B R S AR D SRR, RS AT 3% DU A AR b R (K
BENEHT, DAS 55 O6H I R T ok SR SR IR S

A8 1 AR RITE A A AR LA R AL T 28 DU TS SR I U 55 45 U 1 25K, (A 75 24
HiKE, T Mode 7 BUZR LA CA.5 YR SLVEHEA T IR G20 R PT FIIRI A, 6 000 E VR A%< 1)
R AN 2L Wi e DU SR B SEELER AR A T, Mode 7 BUE TS S5, 10 BLE
JRENHFIEJE LR Reg[n — 1) FBUS YRFA AR SR Jud 7 BOW . IEAh, i THEH R ER
ST N, TR B A AR I S AT BT T, 200328 Y e vt N RSV I ) SCAS I 2 A PR ) ke
FomiHg TS R A5 AT A C %, TP BRI AR Bz, WUHE Yo o 38 F 0TI 45 SRAN AL 0% 1
B, BAE e RE S LB T v [ [ el B S M DR 2R ik, P DR S A AR ) 1 A
ARTTEEE, S 5HEATS 5ERESRRHEA AT RN 25 ZARHE Reg[n — 1]

3% DU ST 5505 PO AR R A JE 5 RID S KRR UM A v LS00 45 2R ) 516 B MR 3 T Jis B
A, AHSGIRMER U SO R P R BB A R AR A A T AL, ARG GE MR R, AR — iR
FEVRAAE S P A EL RE T ARE A, SRR R v R 48 A RE BT Aty SR AR D Sy A
FEIXHIBE T, TR R AT Gk ATIAT MR IE AR N2 2y, FL A S SR IR 2
P44 Rln — 1™, Al HH BU R S SMER T AR b, P(Jud=1)3R Fr G 8 i 5 1
WRBEER A HEVFIBER, P(Regln — 1] = Rln — 1M Jud=1) FonFF e IRFEGE A SRR
AT, % FARFE TR Y AR

D(Vjua =1)

P(Jud=1) = 5 : (4)
n—1
P(Reqln — 1] = R[n — 1] Jud = 1) = [[ P(Reqli] = R[i|¥|Jud = 1)
=0
o D(VReq[ = R[i](k)|VJud - 1)

-1l

il
1 D(Vyuq = 1) ' (5)

WA, 3 B AT & SRR AR A Th S RFE U I 142 P(Reg [n — 1]=R[n — 1)),
B2 25 AR AR BRI PR VR 4 5 TR 2 A, S s

max(Vjyud)

P(Regln—1]=Rn—1%) = >~ (P(Jud =) P(Reqln — 1] = R[n — ]| Jud = i))

=0
D(Vyua = 1) ﬁ D(Viegi) = R[] W |Vyua = 1)
D

1 D(Vyua = 1)
+ D(VJ’U.d = 0) . nﬁl D(VReq[i] = R[’L](k)|VJud = 0) (6)
D D(VJud = 0) '
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P(Jud = 1|Reg[n — 1] = R[n — 1))

_ P(Jud=1) - P(Reqn —1] = Rln — 1]®|Jud = 1)

B P(Reg[n — 1] = R[n — 1](®)) : (7)

i TR, I b O 4 e R IR AR AL T AT IR 5 SR, I AR TC A RV E R
) LA TN S AE VoA TR I VR 2. VR R =5 T 0.5 I, — ekl R AT R e v A e B
AUIRZE N W T R ARV VRA TP A VR SR 1 SR
3.2.2 EAFAE A B

TERTSCHITR IR, AR SCHE G (32 DG R AR IR 26 o 119 BT A T SR A Ry A — 2 1 1 AT Ay
()T IR e R TR 2 A8 R DU RE) Jl T 2R T T N A T B IV O R IR A R A
R TS B B n TR B AE Reg[n — 1) 5INSEARZS (], AT LAFF 2] — > n 4E AL BRI
R, B YE O RN — TR 1A YRS R ARRR R TR R A TANE O R B
R, O TS AR AR R RE A E TR BT A A s, el BE S B VE T 5G FR M G B 2 ) A T A
AL,
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R VR OC R TP B I 28, I DA G 26 0 AR bR, TB BT ] DARR UE G R LA S ]

TEMEAOC R IERT R, — VI JE 18 42 [y s 50 s R 1) G A g st 0 R v 43 G 22 0
SE BTN £5 3 M (k) 3 nTRix— AR bR A 2 v LA R B s B 207 DURAE, dAE:

M(k) (R[O](k)v R[l](k)v R[2](k)7 I R[n - 1](k))'

AR AR ST it SEBL D R SEA IR 2R, 7 SRR AN 2 VU A v S R e I
PR SEAE VR VA VR A RO TN &5 SR LR b, 3SR 12 SO0S N R A 0 2R R R ATAL A G A vk
R AR, FFIE— PRI RBER. 3K — O RAE IR R AR R T RS [a) LA R, R
T S IRIE IR AR AR 2R T ORE Y B OEE BRI o, AT TG R BRI
TR I LB e SR g 2 T v B ) 2 10 K L. A SR AR g 2 s e A T 00 A,

i=0

d(M(k), M(K')) = $ 2 (R[E)®) — R[i]*))>. (8)

b SRR PGS R T ST IR O AR AR AR R IR G R M 5 M (k) 55 M(K)
IRV EEE (RN RS AT D AT 1 20 S IR IR 2 rR BT AT (R O R R O 45 R kA,
HITTSRAT D — 1 TUPTVEHESC AR R RL 2 1] ARAHALUE B2 22, 78 LR A Eouf B @ EAT TH P HE51. LA
Rl q TR A RE PIVE A SC AR AT AL OC AR B E, 70 AAC ST g 00 e 1) 8 28 2 AE a2k
BT I PR AT SR AT K, AT S B2 5 k7 AT T KT HE SE AR 504 Rn — 1)) LUKy FE R4 2K
s BIREHER R M (K').

FAF RS IR R M (k) FEA B M (K) KA, & e THbme RS
WS PR W BEHOCRANE (AR OCR, T AR St ik, E1X—d R
AT P TR PR 24 52 215G ORI R K 5 TS S DT ARVE O A e — s T Al 22
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KA AT UL A IS AR IR, 0 TR IE RS R 5, HR SOPURE A G SRR A X IV ) ¢
Hy O BARRES T M e AR VR IA R AR, 100 8 4 LA B F T AR A 5 s o+ IE 2 o
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R AR (R N AL 3 T e AT 2 AP X, P UGS T VR AR 1 A4 St m] 40 23 by 1 Al
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SO T [0 ROV 0 2R A5 L BIUAT (10 S SRy MR A2 & e M PRV o R AR AR ], (B Tk
HEICAR N BRI ANR], ANTR] 5 R 2 A T e dia 17 )R AR Y, T LGS 1B CR e iR
ARSI AL e, W AFEVR A G AT Y 38, Py o BEAFEAT 08 1 ik, AT i KRR B ML B e
VRIARIICIRE;

(2) X M(k) 5 M(K") Brlg AR Bk o AR 05 L, 320w S R AT i o 8 2 1) 5
HIJFARVRIA foe £E SRS, A7 0 ZEAE 13 BRPR B S O AF I BRIk, AT A T S5 iR S ot
I RFAEEAF AL, I DL REA TR B 20 2R, o SE A S URIA S .
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R, CNEOIE, STHURIAE?, “RIERI, “HUEse”, TENIE” ), KA N TTR BRI
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W, R DLW AR R A ASTE S, ARSI SR} SRR B AT 133 SRR S I
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* 3 IRBBERFERMSHMEREIERITRS T
Tab. 3 Statistics on the relationship between characteristic attributes and the number

of rows recorded in models
FREEYE  BMEEUE  Mode[0]3t  Mode[1)3t  Mode[2)31 Mode[3]81 Mode[4]%1 Hrilics

Realo) i ; ] ) o i
Req[1] (1) 18 2 1 0 48 59
0 4 2 1 32 49

Req[6] 0 9 6 0 1 40 56
1 9 0 3 0 40 52

B 18 6 3 1 80 108

AR b G5 132 5 7 ST I 1A R SRR ) 3 B, 43 380 28— IR 43 OIS 4% S M TR 1 L o R
G r[6]={0.452, 0.033, 0.120, 0.255, 0.039, 0.090, 0.092}, 1M R LKA 5 K T545 [5) (A0 J8 7
F-Bt Req[0] 1E R B R or XWARES, INIMAE ) 5 B SEAT 38 A TH S S 16 BF, S 28 nT 130 28 il
WA G Ok R e S an V] 2 Fros, DAMEAE DA A T e 556 o 0 A2 =5 Sk ek 23 R P AR AR

Mode[0] | Req[5] fw
GM""“[” (voder31)

2 SCIRTEHOC R B PE ) C4.5 PRI A I
Fig.2 Construction of a C4.5 decision tree in the experimental legal relationship library

* 4 SXRRGELEBFHEMZEXRBER

Tab. 4 Data points of legal relationships close to observations from experimental cases

HBE  Req[0] Req[l] Req[2] Req[3] Req[4] Reql[5] Reql6] EARHRBAD WRIGHE S

M(1) 1 1 1 0 0 0 0 Mode][0] 1.00
M(2) 1 1 1 1 0 0 Mode[1] 1.00
M(3) 1 0 1 1 0 0 0 Mode][1] 1.00
M(4) 1 1 0 1 0 0 0 Mode[1] 1.00
M(5) 0 1 1 1 0 0 0 Model[4] 1.00

ASSLA AT AR P2 D BRI T T 8 UG R SRS, A B AL A (1 Uk S3 h 51) TF
2 RS S0 B K I R, FLAR S 06 2 R AR R SCT BLGE 2. AEan s b, EE TN sk
IR FIE ST S “P AEAE SR T B A B AR, BRI AN RSS2 45000, IR IS T — A
Feli, SHURATEX IR T HESHEAE ", MR R IR 4 N AT B R R 2R AL 15
R[6]={1, 1,1, 1,0, 0, O}. 1 fHa s I KIREE 2, JEXT M RVEAHEC R AR RN E Model1], BN
TBASE A Gy, AR b, SHZ R AR HOCR AR R R S M (0) I HARTE A
R EH AT 7, 43 LR 5 BUE B 1.00 M A, I8 JE T RS JRA A OC R A By
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IR A5, TN E BAT R AR B
42 LIHER

SI A AT IE MU G AT N ZRAE AR e TP ) 133 S80S, 7EAN R DU VL R SR R
PR EEAC R A M(0) (1, 1,1, 1,0, 0, 0) A HAHIT ) HAB K fO0k R (e i 244 25 9
DNILGEAF R VRREAR, P A0 17 S et PR ik e M P e 8 R (R Y DR R AN 5 B,

* 5 ZTERHAHESEFERMSHIRERMIERITHSEIT
Tab. 5 Statistics of the characteristic attributes and judgement results in the

experimental dataset

REAE & 1 JEPEIE Jud=0iC 3% Jud=13 %%k Hilid %

Req[0] 0 53 12 65
1 38 30 68

Req[1] 0 51 16 67
1 40 26 66

Req[6] 0 51 22 73
1 40 20 60

s 91 42 133

MR 2 IR I SATHON R AR, TR 8 IR AL & BA O R B A 5k
BMER P(Regln — 1] = R[n — 1) | Jud=1)-P(Jud=1) 54 P(Req[n-1]=R[n-1]"), I\ifiTi
00 L X 7 S A SR T i ) £ S I SR A, B BRARDIRES T W R AR VR AR B ST Tk £ i
PO, e JITAH b5 S0 BT A TR S IR GAR DG I A 5000 s i PR VR A 3000 A% 6 s

* 6 TOIKEEESRANEESHEFEERYSR

Tab. 6 Prediction of winning probability for experimental data points and similar data points

FEF A A SeR R TS S5 Bt
M(0) 0.009 45 0.012 95 72.99%
M(1) 0.008 39 0.013 27 63.24%
M(2) 0.009 45 0.012 72 74.27%
M(3) 0.005 68 0.010 14 56.02%
M(4) 0.002 17 0.007 52 28.90%
M(5) 0.004 31 0.008 57 43.08%

MBS S5 R H, A AL E AL M(0) FEVRBER N 72.99%, 1155 Z AR 7
—HFIEEA AL G M (2) MEVRBER D 74.27%, & FUARIL f9 BT AT i O AR P P VR A 1 B AL
BT, A TRE S50 ZE A 2R SE T R IE B AL M(2) (1, 1, 1, 1, 1, 0, 0) 54k, WIATLAYE— @ FE 8 Y
FETHBEAURES R I AHEIR . XTLE M (0) 5 M (2) fEEEAHRAE MR SO R AT, X —SE it
TS EARR NG Req[4) I 0 A8 5E 2 1, RN T3 — Al gri 2 F M, 30438 Ao diig
(10 B8 IR 55 Eh JE S A BE AT S 3K AR B i N A AR, JF AR Xt 2 S ) 78 i
o, BOA i B PR AR LG, W BT B e VR AR (5 B AT AT

AT Y, 7B S50 1 B 25 4508 DL ST 7 BEAT 2RI, RIDGH TP 44 2 SR b A AT, 3 Al
NGOIS8R, HACE M T S OHE I OE P IASE i, 35 24 S5O 1R A K&
oA T EAFAE SR, AR R SEBAR G DL, S A MBS S 4 S il )k B de Vv
U, FAE R AR T I VR AR AR BT 1.3%. 43I0 8 IR S 45 Bl sk ik 7 o,
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x 7T RRIBLERLEBEH

Tab. 7 Summary record of decision-making experiments

75 R PR YA JEVRR ST Y gh R

1 (1,1,1,1,0,0,0) (1,1,1,1,0,0,0) 1.281% AR R
2 (1,1,1,0,0,0,0) (1,1,1,0,0,0,1) 3.360% AR 5
3 (1,1,0,0,0,0,0) (1,1,0,0,0,1,0) -0.863% BRI % H
4 (1,1,0,1,0,0,0) (1,1,0,1,1,0,0) 1.374% AP S
5 (1,1,1,1,1,0,0) (1,1,1,1,1,0,1) 2.300% e G e
6 (1,1,0,0,0,1,1) (1,1,0,0,0,1,0) -2.471% N G
7 (1,0,1,0,1,1,1) (1,0,1,0,0,1,1) -1.647% AP TI S H
8 (1,1,1,1,1,0,1) (1,1,1,1,1,0,0) -2.300% AEVCET S M

4.3 WRER R

TS0 45 FEUER 55 A5 R B0 E ) 8, LS 2 o AR K L V34 0 DL — e I R AU A A
o S 5 T — Bk R S R0 B AR R AL SR R, DL RO
PEL MG A TR, VAU I 0 AR S AP AERT 2, HAT DN EE I bRt
i L G AR WO JCVE I R f LG A3 BT (1) 5 100) S 06 4 S AT HERR P (M BRI, X
B AN TR U ke 552 8 TR T (5 5, DA 20 ol AN 28 50FE 88 e v R 5 58 1) o AT A A P JEA T
BAE.
4.3.1  BSHOFERE GevhBE

ST R A S 56 B FH PR S 4 1) 7 sCHEAT 22 I SRS, IR AR 7 BT 1) 8 AT 4 IE2E
PR SFAE N SLIRFEA, 7F 5 IR AR T DL C4.5 Yo B35 5 A 28 DU Sys Tl s 56
FEA I 28, DA S 2R IR B 25 8 0 J5 A8 B8 R TR AR B A6 PR I R, A S I Ve e 2 22
g SEEG 245 AT IE SR, TR T Al 3 Fros i LL 40 TS50 45 AR b St A s g vk .

4
3l ] o HiEsl
< o HimEao
~ 2t g o HiiEE3
5 2 | o HrifsEd
= IrF gL
LE
N
- °
e s §
£ 7 A
-3F
_4 1 1 1 1 1 1 1 1

12 3 4 5 6 71 8
RFLHNOTF
B3 RS a R R gt it

Fig.3 Statistics on discreteness of decision-making experimental results

M AT DLAG R R RFAE AR AL 0 I 1) 5 A [ 580 412 1) S 36 4 SR e R34 5
B, AT CATA A JE R R P A, BVAE A [V E A AR I S 0 25 SRR R RR IS e i, 2 2 USRI
KIRe13 2R R A BL 0 s 56 48 B DRIE mT DAHETS HY, S8 i 48 LA A M i s e i, IR RAEARTE
W A B (R AR B S ] A
4.3.2 WA PRI PRI IR

AR H TR R BRI BT i AT W ke T B T LS5 (AN =0 1
K, 0455 ViR R UE AT d A3 2 Al e o AT R W SR A5G 7. B, A& A Tl
N R, FIWT 2 S50 45 1008 15 AT A 2 P T] . AR SO IR B35 15 S 34 42 DA B AL T e 5
Sk bR, TR S BG 8 SRE P B A o B R B0 e Y R AR A TAE A
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IR 22 A HINE 17 43R5 S0 BEAT 1) P S AT, 75 R A RS A R 1
AR A I L 1] 4 s, IR g, B 1 ARSI U8 0 AR SR I 25 AR R e S
bb, FARH 38 2432 Vi BT SEIR 4518, SO 5185 AN SO I PR SLaS I, d I T F5HiE SE 00 45 R 1
AERYE. B, AR SCER R K 50055 K 22 SO DU i f A QR R L R0 SR PR i 30, e 5
PP b5 WA 2 BRI 21 23 PR (R SRS AR LE, BAT A4 (K G 5 L

nEEAE
n ERAE
u EEAE

R S 45 SR TR ERRE N LA RATATE
B4 AR S 45 SR WA n] BT Ge vt
Fig.4 Statistics on legal staff recognition of the experimental results

5 MREwLHEZ

ASCRE T S R A, SEIL T R B AR AT IR A TR SR A 55005, X C4.5 YRR 5 4h 3R DL
ST A5 S AR R A b SN BN I T . ARSCER L T R R R R AR R IR, JF
DARK IS 0 0 V0 0 R AR I 20 5 A PR P R DU 56 MR 3 F TR i R SR DL e
B A2 SR B W ST, P SVEAE TR VA SN (1 vl b BAT v B i AR PR R 2. (i
TR TR A AL A AN T 3 e A7 A — S A8 SR ) R, DA ROR Atk A e T 3 5t
SRV N VR FE AR R T 9, AR HE— 2B TS5 1N DU J0r 455 72 90 &% 45 58 8 SE 1E I SRR SE BRI AL,
DA SEREE 5100 B 0 L R R R A B O ) 1 1) .
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