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Keywords: use feature selection and kernel modification to improve accuracy while

reducing computational complexity and execution time. Our proposed method
can detect credit card fraud and credit card default data sets with higher
sensitivity than other methods. It presents a promising solution for tackling

Data criterion;
Credit imbalanced data;

Clus’Fer head; credit data issues in applied SVM data mining and has the potential to improve
Scoring; . data analysis accuracy and reduce computational complexity in various fields.
Load balancing. The IDCOST method is presented in pre-processing, training, validation, and

testing stages. We use detector threshold clustering in the pre-processing stage,
sensitivity and feature validation on the models in the training stage, and score
each sample in the test dataset in the testing stage. The proposed method's
accuracy is optimized by selecting an appropriate cluster head in data
classification and employing a scoring technique. In conclusion, our proposed
method is an effective solution for tackling credit data issues in applied SVM
data mining. By integrating index feature selection, IDCOST method, feature
selection, and kernel modification, we can accurately detect credit card fraud
and credit card default data sets while reducing data redundancy and
computational complexity.
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IDCOST Sub Algorithm
Input: a set of training samples: S={(X1,y1),(X2,¥2),. . .o(Xn,¥u) }.

intelligence threshold: I,

wight of accuracy: W,,

size of sample: s,

cluster head of feature selection: Fs,
distance principle of neighborhood: D,
execution time: t,

request time: ty,

response time: t,,

real execution time: T,

1. Process:

2. Initialize the t; = 0.66

3. for each sample of S do

4. calculate the threshold detector:
5. La(X) = (%) x t,

6. calculate the real execution time:
1. Tr(x) =t.—- (trq + trs)

8. calculate Dy, s then F:

9. D, ={dy dy ds, ..., d,}
10. s=Yiia;+ X8, +X5-1)z
11. F(X)=D, xs

12 calculate wa:

13. wa =2l x Fg+T,

14. end for

15. return W,=wa

—1SC; xW
Output: score is: SC(X) = M
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IDCOST 0.886 = 0.855 0.93 0.891 0.857 0.852
AdaBoost 0.858 0.79 0.926 0.855 0.837 0.836
XGBoost 0.855 = 0.784 0.926 0.852 0.837 0.836
k-NN 0.857 | 0.788 0.926 0.854 0.837 0.835
SVM-rbf 0.85 0.773 0.926 0.846 0.831 0.831
RF 0.84 0.755 0.906 0.827 0.825 0.826

logistic-BWE 0.88 0.842 0.928 0.884 0.841 0.825

DT 0.853 0.781 0.925 0.85 0.824 0.822
BP 0.854 0.788 0.92 0.851 0.789 0.789
GBDT 0.81 0.695 0.925 0.802 0.757 0.761
logistic 0.844 0.773 0.916 0.841 0.731 0.735

GaussianNB 0.839 0.769 0.91 0.836 0.668 0.664
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IDCOST 0.829 0.979 0.998 0.824 0.597 0.502
logistic-BWE 0.807 0.911 0.683 0.789 0.565 0.475
GBDT 0.721 0.582 0.861 0.708 0.503 041
DT 0.687 0.466 0.908 0.65 0.479 0.388
SVM 0.756 0.874 0.637 0.746 0.477 0.386
GaussianNB 0.752 0.874 0.629 0.742 0.475 0.382
AdaBoost 0.653 0.376 0.931 0.591 0.436 0.352
XGBoost 0.654 0.393 0.914 0.6 0.431 0.334
RF 0.621 0.314 0.928 0.54 0.371 0.29
logistic 0.592 0.216 0.968 0.457 0.313 0.284
k-NN 0.602 0.329 0.875 0.537 0.337 0.21
BP 0.563 0.165 0.961 0.399 0.213 0.177

ooy plxil sl oo —F—F
@ 0ud S5 laJas ploip |) 005 Glyie &5 alo)lns
Ll @l 5 00,5 sy 9 Sl 03l asg0me 12
Slply,loe a5 A BT Jolax alosls j1,3 Jolas o
oanlie a5 jshiles g a2o oo olid 1) bools acgesme
S 4 S | (s iy wly IDCOST Joo 08 oo
Lo olginn Jow F Jaao gub .l ools &1l b Jow
Shre 2 40 (A aod 4 LIl eols acgamme (o

Ll sl ooldac gasne (sl jliro aes - Jgu

Jow

AUC
Sensitivity
Specificity

G-mean
F-score
MCC

IDCOST 0.912 0.922 0.986 0.905 0.899 0.776

Logistic-
BWE

XGBoost 0.863 0.857 0.868 0.863 0.847 0.727

0.884 0.861 0.869 0.865 0.85 0.73

AdaBoost 0.86 0.846 0.834 0.84 0.849 0.718
GaussianNB 0.857 0.853 0.841 0.847 0.841 0.712

GBDT 0.855 0.851 0.859 0.855 0.838 0.708
RF 0.851 0.841 0.861 0.851 0.835 0.701
logistic 0.851 0.853 0.848 0.851 0.835 0.699
k-NN 0.831 0.853 0.809 0.831 0.819 0.662
DT 0.657 0.531 0.783 0.645 0.588 0.33
SVM 0.578 0.186 0.969 0.425 0.304 0.259
BP 0.596 0.28 0.913 0.505 0.33 0.22
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AUC
Sensitivity
Specificity

G-mean
F-score
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IDCOST 0.779 0.837 0.944 0.756 0.654 0.459

'°Bg\i/flt|i5°' 0763 | 0.789 0.682 0734 | 0624 | 0438
GaussianNB | 0696  0.634 0.759 0694 | 0577 0377
SVM 0695 | 0658 0.733 0694 | 0575 | 0368
logistic 067 | 0441 09 063 0527 0391
XGBoost 0666 = 0478 0.854 0639 | 0524 0354
GBDT 0.662 0.49 0.834 0639 = 0521 = 0337
AdaBoost | 0652 = 0.417 0.887 0608 | 0486 = 0346
DT 0615 042 0.81 0583 | 0442 0239
RF 0609 | 0327 0.892 054 0414 | 0273
Kk-NN 0608 = 0352 0.865 0552 | 0419 025
BP 0591 | 0.259 0.923 0489 | 0298 = 0.205

ks 58 (5l Jae alxe



V0

—s— AUC 4 Sensitivity —+— Specificity ~—— Gmean —— Fscore — MCC

030

3

performance

2 5 8 n 1 Y]
number of sub models

oolazwl b Wl iwl o0ls dcgamme (gl p o Lro azci -V logal

IDCOST ;|
—a— AUC  — Sensitivity —e— Specificity — Gmean —+— Fscore —a— MCC
0s
et — — A

pertormance
-

+

%

4

o

1 13 7
number of sub models

ooliiwl b ledT ools dacgomme (sl o lixe 4 -V loges
IDCOST

—s— AUC —+— Sensitivity —+— Specificity —=— Gmean —— Fscore —a— MCC

1

A ————— 4,

— -

H
<
\

&

|

\:
|

2 5 [ 14 Y]

sz ea ply 00ls degame sl b )lae ase i Y logas
IDCOST ;) oslazul L

—s— AUC —4 Sensitivity —e— Specificity —%— Gmean —+ Fscore —4— MCC

PR oald degasme (gl boylse s -F loges
IDCOST 3l esliiw b (g ,lael o, (5 i

—%— AUC —+— Sensitivity —e— Specificity ~—— G-mean —+ F-score —s— MCC

©

\
1
?
{
1
[
}
.
{
\
I
.

\

performance

|
l

G

2 H [ 1 Y

(Y )L¢3$| ) oolo A goaso 6‘)% LQ)L:.M as -0 )léﬁ.oj
IDCOST ;l oolizl |

—%— AUC  —+— Sensitivity —+— Specificity —%— Gmean —+— Fscore —i— MCC

performance

SO iy oS ools acgamme (gl oylae A —F loges
IDCOST )‘ solazuwl L ‘_g)l.....c‘

\F-fF uL:-AAA)L’ AN °}i5 O)Lo.«i} c'bynjum.;.aJLw

SREREERENE

ools dcgezme yo Lo golgiinn Juo A oo ab
SFdte 4B 4 5 )bl O g i (B8
Cewlaidl, Caws b o 500 4 Cad Jlse 2 00

S yuinn (P B ey 03l0deg0e (5o )Lire S -A Jga

slael o)ls
2 2
0 s 5 8 2 Q
= = Q
Jue 2 z 3 £ Ed
% Q (O] w 2
w 1%2)

IDCOST 0.672 0.741 0.68 0.697 0.418

-

AdaBoost 0.648 0.346 0.949 0.573 0.456 0.384

DT 0.658 0.396 0.92 0.604 0.476 0.371

RF 0.64 0.331 0.948 0.56 0.439 0.367
logistic-

BWE 0.653 0.679 0.58 0.627 0.639 0.36

XGBoost 0.643 0.379 0.908 0.587 0.448 0.331

GBDT 0.641 0.373 0.909 0.583 0.444 0.328
GaussianNB 0.6 0.647 0.553 0.598 0.408 0.17
SVM 0.597 0.599 0.595 0.597 0.403 0.165
k-NN 0.55 0.262 0.838 0.469 0.286 0.108

BP 0.52 0.131 0.91 0.346 0.115 0.047
logistic 0.5 0.001 0.999 0.035 0.002 0.014
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IDCOST 0.824 0.801 1 0.838 0.855 0.579
logistic-
BWE 0.797 0.734 0.804 0.768 0.784 0.531
GBDT 0.69 0.441 0.939 0.643 0.377 0.333

AdaBoost 0.613 0.244 0.981 0.49 0.324 0.316

XGBoost 0.595 0.208 0.981 0.452 0.282 0.272

DT 0.594 0.209 0.978 0.452 0.274 0.259

RF 0.552 0.112 0.993 0.333 0.175 0.194

logistic 0.52 0.041 0.998 0.203 0.072 0.116

BP 0.51 0.021 0.999 0.145 0.04 0.099

SVM 0.575 0.719 0.43 0.556 0.152 0.078

k-NN 05 0.002 0.999 0.045 0.004 0.006
GaussianNB 0.5 0 1 0 0 0
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