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Multi-case Derivational Adaptation Mechanism for
Intelligent Knowledge Service

ZHANG Jianhua, WEN Dandan, CAO Ziao, GAO Yarui
(School of Management ,Zhengzhou University, Zhengzhou 450001, China)

Abstract: The proposed mechanism aimed to enhance autonomy and accuracy in adapting case knowl-
edge within intelligent knowledge services. It utilized a multi-case induced adaptation approach that
hinged on the correlation between decision attributes. Initially, the mechanism assessed the relevance of
decision attributes using probability theory. Then, it employed different adaptation methods based on the
independence or relevance of these attributes. When decision attributes were correlated, the mechanism
selected adaptation techniques such as power set-based adaptation, adapter chain-based adaptation, and
adapter chain combination-based adaptation. These choices depended on variations in the number of deci-
sion attributes and the size of the value domain. Simulation experiments conducted on the Student Per-
formance-MAT dataset demonstrated the effectiveness of the mechanism.
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Table 1 Joint probability and edge probability distribution of decision attributes
P(D,,D,,D,) P(D,) = P(D,) = P(D,)
D, D,
D, D,
1 2 3 4 1 2 3 4 5

1 1 0.0077 0 0 0 0 0.000 1 0.000 5 0.001 0 0.000 6 0.000 1
2 0.0179 0.0436 0.0026 0 0 0.000 8 0.005 3 0.0111 0.006 9 0.001 3

3 0.005 1 0.0026 0.0154 0 0 0.001 0 0.006 1 0.012 8 0.008 0 0.001 5

4 0.0026 0 0 0 0 0.001 0 0. 006 3 0.013 1 0.008 2 0.001 5

5 0 0 0 0 0 0. 000 3 0.002 1 0.004 4 0.002 7 0.000 5

2 1 0 0.0128 0 0 0 0.000 1 0.000 8 0.001 6 0.001 0 0.000 2
2 0 0.0949 0.0231 O 0 0.001 4 0.008 7 0.018 2 0.011 3 0.002 1

3 0 0.0205 0.0051 O 0 0.001 6 0.010 0 0.021 0 0.013 1 0.002 5

4 0 0 0 0 0 0.001 6 0.010 3 0.0215 0.013 4 0.002 5

5 0 0 0 0 0 0.000 5 0.003 4 0.007 1 0.004 5 0. 000 8

3 1 0 0 0 0 0 0.000 3 0.002 0 0.004 1 0.002 6 0.000 5
2 0 0.0205 0.0590 O 0 0.003 5 0.022 3 0.046 8 0.029 2 0.005 5

3 0 0.0128 0.2077 0.0026 O 0.004 1 0.025 8 0.054 2 0.033 8 0. 006 3

4 0 0 0.0923 0.0154 0 0.004 2 0.026 4 0.055 4 0.034 6 0.006 5

5 0 0 0 0 0 0.001 4 0.008 8 0.018 4 0.0115 0.002 2

4 1 0 0 0 0 0 0.000 2 0.001 3 0.002 7 0.001 7 0.000 3
2 0 0 0 0 0 0.002 4 0.014 9 0.031 3 0.019 5 0.003 7

3 0 0 0.0051 0.0256 O 0.002 7 0.017 3 0.036 2 0.022 6 0.004 2

4 0 0 0.0205 0.176 9 0 0.002 8 0.017 7 0.037 0 0.023 1 0.004 3

5 0 0 0.0026 0.0436 O 0.000 9 0.005 9 0.012 3 0.007 7 0.001 4

5 1 0 0 0 0 0 0 0.000 3 0.000 6 0. 000 4 0.000 1
2 0 0 0 0 0 0.000 5 0.003 2 0. 006 7 0.004 2 0. 000 8

3 0 0 0 0 0 0. 000 6 0.003 7 0.007 8 0.004 9 0.000 9

4 0 0 0 0.0026 0 0.000 6 0.003 8 0.008 0 0.005 0 0.000 9

5 0 0 0 0.0051 0.0513 0.0002 0.001 3 0.002 6 0.001 7 0.000 3

T RAEPH 0" NI /NSE 4 & AAJERE,
HIME R 3,03 BYJBTEME N 1,2,3,4,5 BIHER 554
0.0673,0.1535,0.2950,0. 1118,0. 0158, #i i D3 1
BN 3. Keid e a5 09 B s 2R AT SR 45 A LT i 1)
R R R M A 28 b MR AR SR IA 1S B R
il IR R R SR S P Ie) 2 (3,3,3) o FIPUH P ATAR
it BB 0 PR it RS2 B 10 L DR A ) B A A
ANV, ATHE A NHLAE B &R Ge itk A7 8 8%, 75 0 i1
H AR B gk (3,3,3) . 2, 2R HEFE R
TERREE R, B JE A5 A AR P R R 2 2 )
ZE AR I RS, B R G0 B R A A S0 5

Sy 56 UE 5461 Jr P 7 3% 1 3 P R RO R o R T
IR M B ik S R T AR R
FVEE 3 ST X LS80, X = A Y5 Ja P X L 5

50 (4 35 TG 9 R RS B R H LSRR FL(E 43 0 0
F2RKIPR, HE2 R IM,ETELMBAL
() 38 TC 25 4 I VE B 2R RS R H R FLE Y &
TR 1, HAER —4E 5 b, =056 @ v i 4 15
PR T R A . DAY SR Bk R ] 3 Tk
30D, M D, WHER RS & Tk 1, e s &
,D, D, M D, BY&E B AER AR UGE I LRSS
e Bl HL AR AR B B AL AR MREE  KNN )2 KNN 4% kb3 I
U @ 1Y U [yl W 1 = O ARVARD -4
F2RIKMEFHEHZE A BEM FL (AR
5 e — B A

P A2 B W] DL R B SC o sk B R

B =
A



5 43 R F.omeg EraR RS0 2 6 T EEALE 85

F2 EEERBEMBHEILL

Table 2 Comparison of the adaptation accuracy and precision

TR R e %
J5 ik
D, D, D, D, D, D,
TR SR A 0.275 0.425 0. 450 0.281 0. 465 0.326
DR i 0.275 0.675 0. 825 0.281 0.671 0.834
Fiti AL 25 A 0.269 0. 420 0.429 0.319 0.376 0.328
Fif AL 25 M % 0.269 0.580 0.790 0.319 0.59 0.773
KNN 0.300 0.450 0.450 0.290 0.370 0.350
KNN 4% 0.300 0.675 0. 800 0.290 0. 691 0.793
AN ZR DU 0.375 0.275 0.350 0.387 0.316 0.322
L i 0.375 0.575 0.825 0.387 0.594 0. 845
B T 0.375 0. 650 0.872 0.387 0.678 0.876
£33 EmMBEXRT F1EXE
Table 3 Comparison of the adaptation recall and F1 score
PEN M F1 14
WIRES
D, D, D, D, D, D,
5 W 0.275 0.425 0.450 0. 260 0.434 0.378
P3R4k 0.275 0.675 0. 825 0. 260 0. 663 0.826
Fifi AL 2% A 0.269 0. 420 0. 429 0.259 0.381 0.349
Rifi B 2% bR 0.269 0.580 0.790 0.259 0.569 0.764
KNN 0. 300 0. 450 0. 450 0.280 0.380 0.350
KNN 4% 0.300 0.675 0. 800 0.280 0. 663 0.785
IR 0.375 0.275 0.350 0.365 0.290 0.335
AN ZE DL M B 0.375 0.575 0. 825 0.365 0.575 0. 833
RIS 0.375 0. 650 0.872 0.365 0. 640 0. 870
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