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Group_1

Rule 1
Rule 2
Rule 3
Rule 4
Rule 5
RUTENS
Rule 7
Rule 8

Dol

Group_2

o

B b51

Group_k

Rule N Rule 10 3 C/>53

Rule 14

Iteration 1 2

g

7

Ly
s =y

dugdE 1 99 vy-153E 53 E AA

Input : Trained Surrogate RF, Number of groun K. rule
set R= {7, Ty --,TM}, Number of rules M,
Number of iteration A. rule elimination rate 0
Output : A lighten random forest model i RF

for h=1 to H do
// randomly mini-grouping
for k=1 to K do
gy< randomly extract rule-subset from &
Gh e Gh U i
end

// calculate the cross Entropy-Shapley Value ¢
for k=1 to K do

o(T,) =

|G (K—G"—1)! (T,(G"Ug) — Tup GM)

G gy 9,1\ g, K'
end
end
// calculate the average ¢ of each rule
for h=1 to H do
for m=1 to M do
1 i .
¢ =" Do
n szl k
end
end

R« sort the rules by ¢

for m=/ to M do
it m< (M)
then iRF—RF—r,, r, = {zlzER'}
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Rule 1’s contribution: (zp;l + -t ¢§g)/h
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Rule 3's contribution: (Pgy + -+ @) /h

1 k
1 k

a1
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Rule 6 contribution: (1 + - + B,) /.

Rule 7’s contribution: (4);3 + -+ 4)};9)/}1

1

Rule 8’s contributior:- { iul

4+ Pgg)/h

Rule N’s contribution



ZIHSd 10-2022-0064802

=8
RF71%ke] Teacher =& T4
Methods Accuracy (%)
Teacher RF 82.93
Method Acuuracy (%)
(Rulg P?ate) Number of Groups
20 10 5 3 1

RF(1.0) 8328 8328 83.28 83.28 83.28
RF(0.9) 83.28 83.26 83.28 83.28 83.28
RF(0.8) 83.28 83.26 82.37 83.28 83.28
RF(0.7) 83.26 83.26 83.27 83.26 83.28
Surrogate RF(0.6) 83.27 8326 8328 8327 8321
RF(0.5) 8327 8326 83.26 83.23 83.07
RF(0.4) 83.26 8320 83.09 8313 83.01
RF(0.3) 8318 83.15 8297 8177 82.47
RF(0.2) 83.05 82.63 82.70 80.57 81.80

Eeg
AutoML7]%+e] Teacher =4 T4
Methods Accuracy (%)
Teacher  AutoML 85.40
S farlied Acuuracy (%)
(Rulg F?ate) Number of Groups
20 10 5 3 1

RF(1.0) 8524 8524 8524 8524 8524
RF(0.9) 8527 8525 8519 8526 85.24
RF(0.8) 8535 85.25 8520 85.21 85.24
RF(0.7) 8525 8527 8520 8531 8524
Surrogate RF(0.6) 85.26  85.25 8519 8527  85.19
RF(0.5) 8525 8522 8525 8522 8512
RF(0.4) 8517 8512 8519 8514 85.05
RF(0.3) 85.06 85.08 84.06 85.03 84.48
RF(0.2) 84.06 84.80 83.51 84.30 82.52

EHI0

UCI dlol8 Al(monks, bcw, Statlog)e o] &3 m Al
Hal g 2 g% B} v

Accuracy (%)

Heies monks bcw Statlog

RF [3] 66.13 96.83 67.17

ExtRa [4] 65.97 96.98 66.70

k-NN 65.89 96.32 63.34

SVMs 65.87 96.57 67.09

BRF [5] 66.81 97.20 67.27

Teacher DNN (AutoMLI2]) 93.75 99.12 72.88
Our Surrogate RF (1.0) 89.28 99.12 71.18
Our Surrogate RF (0.7) 93.75 98.24 72.88
Our Surrogate RF (0.4) 95.53 98.24 74.54
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