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Case Risk Assessment Model
Integrating Case  Retrieval and
Combined Weighting
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Abstract: In view of the dilemma of “numerous cases
and few people” in the enforcement department, a risk
assessment method was proposed based on case retrieval
and combined weighting in an environment of information
uncertainty. Firstly, a natural person-based risk
assessment index system was constructed. Secondly, a
hybrid

calculation was introduced to take into account the

attribute distance measure and similarity

ambiguity and reliability of case information, and the
combined weights of attributes were optimized using the
deviation minimization method. Then, a dynamic
similarity threshold determination method was proposed
to balance subjectivity and objectivity, and a case-like
database constructed to estimate the

case was
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enforcement risk of the target case based on the execution
results of similar cases. Finally, the feasibility and validity
of the assessment model were verified through a case

study and comparative analysis.

Key words: case retrieval; Z-numbers; combined

weighting method; dynamic threshold; risk assessment
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Fig.1 Flow chart of case risk assessment based on case retrieval and combined weighting
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Fig.2 Combined weights based on minimum deviation
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Tab.3 Case representation

¥ Qe Qo Q& @ Q Q Q Q QR

X pier e B ome ool (R i mor e m
X, Bt 80 GR KIS BE [5256] GRS (R R 0 it

X, pi oo wbrur DR e ozo  OEE () B T
Xopdso e R me woass  FEEE g mene) o s s
X oo gtz U e osor M G g s kG R R
X gl oos R U MEe mass] RemEE) (R &G 0 AT

x W0 am EFRe [00030] @SSR (R EE 5 i

X, B0 whrur R me mezsl (RIS g e w8 R R R
X s AR B opme mass EEEE s s om i

Xo gm0 R MR mw Deoaze) (SRR g e gop B s R
X, B ors o wm R ome mossr (EEE e o —m A

w4 ORRERE
Tab.4 Decision matrix

¥ Q @ Q Q& o Q Q, Q Q Qu
X, 2 162 2 5 2 Eggj ((0.6,0.7,0.08.,5).)9),(0.5,0.7, ((O.6,0.7,0.15,005)9),(0.7,0.9, (0.05.1;)).7, (0.03.,70).5,
X, 4 80 2 1 2 [5.2.5.6] ((O.O,O.1,04124,(?).)3),(0.7,0.9, ((0.4,0.5,0.06.,90).)7),(0.@0.7, (04034,70).5, (0.0(?,30)41,
X, 2 9.0 1 3 4 [5.0.7.0] ((O.O,O.1,0.02.,90).)3),(0.5,0.7, ((0.4,0.5,0.06.,90).)7)’(0.5,0.7, (0‘01‘,50).3, (O.(;)',?f)).l,
X, 1 80 2 5 2 [4.0.4.8] ((0.8,0.9,1‘1(?,01)50),(0.7,0.9, ((0.6,0‘7,0.05,705)9),(0.3,0‘5, (0‘17,(?).9, (0.05,;).7,
X, 2 140 1 3 3 [6.0.8.0] ((0.4,().5,0.16.,(2)).)7),(0.7,().9, ((().8,0.9,1.(;?,91).)0),(().5,0.7, (00(;))7 (()0;))7
X, 1 95 2 3 3 [7.3.8.5] ((0.2,0.3,0.;%,(;)).)5),(0.7,0.9, ((0.4,0‘5,0.06.,90).)7),(0.5,0‘7, (O‘Ol‘,50).3, (0.8,30)41,
X 4 150 3 3 5 [11??.19], ((OAZ,O.3,0.f,(§)).)5).(0.7,0.9, ((0.4,0.5,0.§,90).)7),(O.5,0.7, (0.01‘,50)A3, (O‘(g).,;).l,
X, 4 10.0 1 5 4 [7.6.7.8] ((O.S,O.9,1.00.,91).)0),(0.5,0.7, ((O.6,0.7,0.(?,90).)9),(0.5,0.7, (0.03.,70).5, (O.(i,go)7
X, 2 10.8 3 3 3 [7.1.8.3] ((0.2,0.3,0.04%,90).)5),(0.5,0.7, ((0.4,045,0.06.,90).)7),(0.5,047, (04014,50).3, (0.5,70)45,
X, 3 17.0 2 5 4 [1132..40}, ((0.6,0.7,0‘08.};)).)9),(0.5,0.7, ((O.6,0.7,0.08.,70).)9),(0.3,0.5, (0‘05.,;)).7, (0.05',90).7,
X, 4 7.5 2 5 2 [5.0.5.3] ((0.6,0.7,0.5,{;)).)9),(0.5,0.7, ((O.6,0‘7,0.05,905)9),(0.5,0‘7, (O.O?T,;)).S, (0.05.,90).7,
a1 =0.497 Mla,=0.503. M 2RI LA i, G1iE  (21) AL B A% 21 22 7 B AR MTUE , &5 R 3k 6
55 CRITIC %45 2 i 45 5 ESR B A 220 (LRA - Ps.

[7] J 1 2 18] B AR /NI A — B, A A AL A IE
LS T P BB VT T R A T MO
Z M S AGE &

AR (20), ALK A AR SAAT AR5 by S AT 58
T A Ja P B T A A O i MR AR BLE , SR 5 AR 3l =X

B L H MM 2B (&5 0. 8, 5 6
AORBLEE , Jetie BEARUEE MR EI/ IR , SR 465 5K
(23) (e IVFEAR 7 2RSSR At 2 AR BAE B i,
B T IEARMLEE R NIRRT BAREAR 7 2200 A1

3 7 IR, e /NREAS O 22 36 I 9 ARALLEE S
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Tab.5 Distance of attributes between historical cases and target cases

dj(Xl ’ XO) Ql Q2 Q3 Q4 QS QG Q7 QS Q.‘) QIO
X, 1 0.916 0 0 0 0.576 0. 000 0. 508 0.541 0. 000
X. 0 0.053 0 1 0 0.034 1. 000 1. 000 0. 000 1. 000
X, 1 0.158 1 1 1 0.159 1. 000 0.636 0.541 1. 000
X, 1 0.053 0 0 0 0.104 0.493 0. 587 1. 000 0.541
X 1 0. 684 1 1 1 0. 269 0. 208 0.901 0.541 0.541
X 1 0.211 0 1 1 0. 368 0.579 1. 000 0.541 0.541
X; 0 0. 786 1 1 0 0.914 0.579 1. 000 0.541 1. 000
X 0 0.263 0 0 1 0.337 0. 295 0. 000 0. 000 0.541
X, 1 0. 347 1 1 1 0. 342 0. 655 1. 000 0.541 0. 000
Xy 1 1. 000 0 0 1 1.000 0. 000 0. 587 0.541 0.541

x6 BIRPUTRGSHEBITREREEMBLE
Tab.6 Overall similarity between target cases and

historical cases

sim(X,,X;)

X, X, X, X, X X5 X; X X, X
0.727 0.593 0.272 0.715 0. 354 0.462 0.373 0.818 0.366 0. 501
0. 715, BRE WL {H 0=0. 715, 1 X (22) H & s 540
L B {H e =min {0. 715, 0.272-+0. 8X (0. 818 —
0.272) {=0.709, ., $EBOHLLE K T4 T B E
() 28 4 4 g H A AT 28 1 09 4 U 61 ) X, =
{ Xe, X0, Xo ), My, =1{1,4, 8}, BT LPATEIF X,
X M X, 5 Hbr AT R RS R, PAT AR T2
3K 3N ZE A ) SR PIA T 100 T A Y DRSS =
h HARIA T A B R B PA T 8, AT 4
PANEES S/ BRiU) ity &

RT HEHITEERNERNREETE

Tab.7 Sample variance of historical case similarity

IEE e sim(X,,X;,) FEATT 22

X, 0.818

X, 0.727 0.065
X, 0.715 0. 056
X, 0.593 0.092
X, 0.501 0.124
X, 0.462 0.140
X, 0.373 0.162
X, 0. 366 0.171
X, 0.354 0.175
X. 0.272 0.187

e AR 12 M., P 284 X X R X 1Y
PUATEE R AR AT, I BT N R s B
W= T R, W =r,=ry=1, W45 20(26) 115
HFR AT XU Py, AR B .

z r: X sim,

1€ M,
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Nim
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W 7 SR AL AT R LR, PHAT N B ] LR
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Fig.3 Comparison of attribute weights between different methods
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Tab.8 Comparison of assessment results between
different methods

Fik REROIE EFR AT KU
[E= o N X ={ X4, X1} 0.797
Gl X ={ X, X, } 0.783
ABESE Xsim:{Xé%’leX4} 0. 754

Xt A2 2R PR TR A, e SRR 250 1) AN 2 S A R
PR PPAGE BB —E R E VR R R
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