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Trial Risk Assessment System Based on Fuzzy Number Similarity
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1 School of Data and Computer Science,Sun Yat-sen University, Guangzhou 511400, China

2 National Engineering Research Center of Digital Life,Sun Yat-sen University, Guangzhou 511400, China

Abstract As the trial management becomes more refined,the demand of courts for accurate assessment of trial risk is gradually
increasing. How to effectively carry out quantitative analysis of trial risk level is the core issue of precise risk assessment. Existing
methods such as machine learning and fuzzy matrix are difficult to be effectively applied to actual trial scenes due to limited his-
torical data and high accuracy of trial risk assessment. In response to this, this paper builds the trial risk assessment model based
on the fuzzy number similarity to achieve quantitative assessment of multi-factor trial risk. This paper first establishes the multi-
level risk index model based on AHP for the identification of trial risk indexes, which improves the analysis granularity and as-
sessment objectivity of trial risk. Then,in order to obtain fuzzy risk measures.the risk aggregation model based on mixed input is
constructed, which makes use of process information to improve the accuracy of assessment, and to realize the aggregation of
multi-type trial risk indexes. Finally, the risk level determination model based on similarity algorithm is constructed to effectively
eliminate the interference of human factors and abnormal data,and to realize the accurate measurement of multi-factor trial risk
level. Based on the trial risk assessment model. this paper designs and implements the corresponding evaluation system,which in-
cludes risk calculation, risk management and risk early warning modules. Through integration and application of the corresponding
evaluation system in the actual court management system, the trial risk management mode currently limited to time warning is ef-
fectively optimized,and the degree of refinement of trial management is further improved.

Keywords Trial risk assessment, Fuzzy number similarity. Risk index model, Risk aggregation model, Risk level determination

model
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Fig. 1 Trial risk indicator model




B AF TR TR BOR BB A o XU ST A R T

211

AT RS, A A58 8 T 44 36 ) 4 AR 45 4 A 1R 2 TR LI 5
ey B e G 5 6 RTAR G SC A5 ] JEE o XU, ) A i PR 3% ik AT
HELRE JEE B4 73 Ak o AT BRI 48 B JF X6 52 T4 48 A B9 2 A R
AN AR AT IR . (BRI T T R i 4 D
TE ¥ X RS HE AT AT A% B A TR 2 UM B L B 1 ER B OR 58 3
[, 52ZAH M. 5T AHP 59 XU 98 F5 B2 AT i 7 23 I
BT G SR A X, T R Y XU S B R A 4 BT
N AR T XU 5l 55 U AR 2 ) R R B L
1o 0 AT T A R 4R R Y A D e o ) KU
A7 HE VLRG3 BT 33 78 52 B o 0 A8 BRI 55 vh A 88 R v T XU 3
At B % WL o

Component A
Probability of Failure #

Sub-component A1
Probability ®1
Impact W1

Sub-component A2
Probability R2
Impact w2

Sub-component A3
Probability 3
Impact W3

Sub-component A4
Probability #4
Impact W4

B2 A5G KR F8 ArAs R L1s]
Fig. 2 Traditional risk indicator model 13!
3.2 ETRABANNERESERNIEIT
R TSI 2 A R A R e I T B — 5 xR
B dE AR BEAT R A IR KRB N E. ¥ WM EA FWA
(Fuzzy Weighted Average) ™" B, iz 46 AU f K 38 F 5 L H
EEE T P — LR G LB E R e bR, PF-
WALIFWA fl VEWA™ SRR MR IEF FWA i R E &
Bk, ok BHE sk R s BoME DL S, Bk e [R) A, AR SC L
FWA g Hefil , 8 0 50 1 J0 BRIE AR, F X0 4 A ML #4704k L 32
T EFIRA A MRS IR A 8 (Mix Input FWA, MIF-
WA),

R S AR R AN S S RO B B S R IR 1
BB ¥ 6 An AR B AT 4, AR IO R F 5 i R A S
R 1 OTEHEIE T HOM SR g o RO
Table 1 Mapping relationship between linguistic terms and fuzzy

numbers

Linguistic terms GFNs

(0.0,0.0,0.0,0.0;1.0)

Very Low (0.0,0.0,0.02,0.07;1.0)
Low (0.04,0.1,0.18,0.23;1.0)

Absolutely Low

Fairly Low (0.17,0.22,0.36,0.42;1.0)
Medium (0.32,0.41,0.58,0.65;31.0)
Fairly High (0.58,0.63,0.80,0.8631.0)

High (0.72,0.78,0.92,0.97;1.0)
Very High (0.93.0.98,1.0,1.0;1.0)
Absolutely High (1.0,1.0,1.0,1.0;1.0)

A Jr ik h IR E RBOR AR AR BRI R E MR R
JTSCRER B R R o B X m] ik O AR A R AN 52 B R R, MIFWA
IR0 v = ST G AR 0K TR R A JRUAS T SRR iy B Al b
BN T SRR B 1 RORIZAE R E 2 R0 KR Z R AR R
St A5 RETURS AR TE 5 W R AR AP A AR R R R
VA R A A B IR B W AR B A BB E R
B0 AR AR T R GE P B O G TR (5 B R A T X
M BOns e A MR AT A

I JE AR R 20 (1) R A B — 2 XU T 19 I A 48 4 2 BUBE

AR R,
33 (Impact; X 0)
e — (O
Z:I Impact; +¢

Hoh, O R85 ¢ WA bR R S E R Impact; Fom iz
FEFR L R RR B e NAYRBEMIEL. 4 e=(0.01,0.01,0.01,
0.01;1.0), S e 5 ) RELAEHR N 0 T3 B A BB Tk
EHBH .

A FWA #55, MIFW A — J7 1 5 | A 249 SR B4 250 LA AL ik
TR G2 IR AL, ) — 7 TR Rl A 22 S T S 90 ) R 0 DT O
D b e 75 A o DXL R o 4R v XL A A 2 X A 55 1) 3
A, M PFWA il VEWA 1AL, MIFWA LU CHEH)
Bh 32 B SE A, A AL AR T R A A 2% B O R AL TS AR L
FEHTERN RS AL,

3.3 ETHMEELNRNESRHEREMIEIT

RS XL R A A Y A R B AR XU (L 9 AN XU
R A5 (AN 1 BT (A AR S o S5 v T 6 8 1
S5 G T R KU 1) R TV A G, I RS IO o B 5
T2 B TR RRURIT ) 4 45 AR AT F J38 kAR BB o L 33K 6 R AT
Bz R XA ae ). B IR AR 52 2 — B BRI B
A LRE Sy 10 BB, Chutia 28504 ] 56 2 42 4 S 41 8
B CERE T E—ERE LIRATHEX S8, W
B AR X T AT AL L B T — R 0 3 T [ A 2 A% A SR
BIOMRLRE B985, O G BE b - oy e XU B 25 i e A A, AL
R FE AT BR T R AR X B R TP A 25 S T TR R R T
N A R T T VA o A R A

AR SCRILE Sk ) OB B0 X BB e Lo A=
Car sz sas sagswi sw, ) » A FHRUAUE T SCRER 801 O i3 54
it o 7 A v AR B DL B 3R A M. SRS I Deng
ST M 0 DX 40 S T SRR BRI [ 2 AR O SR B4y
#IR Ry >R Ry Ry 4 A DRI 43 50 1 58 45 A X SORT B 19 c il
Ay BRGSO G k22 5 7 T EE (4 5%
SR AETE T KRR TUMRERX (OO ES 4P RK
3%, BB B BRI AR 2 S,

A N/(I,>Rl+(1,>R2+(1,)R3+<1,)R,1

ry —

ar(A) (2
A*«/(I}')Rl T, ) T (T, .
v ar(A) 3

Hd,ar(A)= J“] /AA(J')dx:%{wg (ay —ay) tw Cas —ay) )

27 B HF T EDE 9 AR

5 BB R T LA e RIS 1 bR BS0RA AR IR I 5 XL I 45
SR AR BB TSR L 1

S(A,B)=¢""' 4
Horb, o 5 SO

1
z:(%E\a;*b, \)+%(\w1*w1'\+\wz*w’z|)+
i=1

(1—p

_ etminG4 L) +minG L)

et max(r?,r) +max(rd,rd)




212

Computer Science THEHLEIZ  Vol. 48.No. 5. May 2021

€€ (0,0.01]

o, F ey 3 SRR ERIEC A X R o Ty Bl R AR
2 Y RIEE,

AR LG B A ASTR BSOAR 0L E B3 vk, AR SO Rl o 5] A [l e 2
TRk — BIE AR AE , A 08 & 1 R Y Y JXURS: X 43 fi g R Al v
BAPE . [ E 0  eR B B P T T B A R AT A0, i R
ARARLBE 38 241 (O LI IX TR P 5 33K — 7 TG A 50 00 17 R 28 2 55 1Y
(B R0, $ 5 1 AR A A O — T T3l B Tk i B v U R AT A
SN D TN B R HRAE L SR T BB A I AL AR
W, 5 A BT AR L, B T 58 1 Y KU S5 R S A TR A XL
HOHE 28 1 Z2 e (9 o ) 37 S rb B R T g 0 oE B PR R R
3.4 XPiEXIw

AR5 6T B TEAG S TR AR SC BT R 8 0 45E R E AT X B S
3 5 DAl 55 3 FH P 0 B0 e 5 1 W T R I 43

G 45 A A RSO R A8 R A il B R A R
J3 w) D B B R A B R A X A )RR AT R JF R
LRI MR IR EARS & F B MBI Y FA LT
FURFRBRVE A A HEN B0 A 7] 28 8 8 4 3t 2 Ak g XU
TEARBETY [ 3 45 10 T Ak T S AE I Al o 1Y A ) XU AR
T Z A TN AR Ay X L S 36 0 oy A B

3.4.1 b g-3E RS AT

AT LLARIE 3 7 14 48 R AR S dan A R T RO B
ABLRE 19 IR DA% A% 7R 3 A o 4 XU T Al L 4 BT B S B D
2ol 55 i e, BRI RN,

YR 1l G T A 8 AR AT TE A 3R BUEE B
e 2 B

LYR 2 NHEIRA TR R B A IR G, T R A
T AR AR B RIE R DY 3R A TR A 1 i S R E R B Rl x
L PR 5 e B B L OB M EE AR AR R AR, Ak 2 T

w2 B

Table 2 Indicator information matrix
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Table 4 Results of trial risk warning level
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Fig. 5 Overall architecture design drawing of trial risk
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Fig. 6 Flowchart of indicator model management
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