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(More)

o EKUIRMHIS05E£ETrain datak465E%ETest data (EE2GERIAHEND)
o X:2318: Y=1 (&R & Y=0GEZER)
o EKUILEERAI

> #AT: F1 Score

> F1Score’AT :
Train and Test £

W Train 1,521,787 78%
B test 421,665 22%

F1 Score = — 2 T

Precision Recall
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TP + FP
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Ct‘:laf V ctua. y Presision
Positive Negative
Predicted Ture False ! FP
Positive Positive Positive TP + FP
Predicted False True FN
i : —| FN + TN
Negative Negative Negative
\1 TN
FN + TN
TP FN FP TN
TP + FN TP + FN FP + TN FP+ TN
Recall

Presision =
esisio TP+FP

TP
TP+FN

Recall =

Precision*Recall

F1 Score = 2*

Precision+Recall
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% @ St El Train & Test

o TUEMHdataml~90H Atrain data, 91~120H A test data
o j&train dataE Rl E|BMEZLFIAR (train_1: test_1= 7:3)
o NEIFIN: LIkEFBEYEN2.MEE 22| >R s RiEAPEE =&

—@ O @ >

1,521,787(90Days) 421,665(30Days) rows

random
=S =2 I—> BB BT

30% 70%
1-63
days

train_1 (70%) test_1 (30%) m train_2 (70%) m=test_2 (30%)
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Model Type  Accuracy Precision Recall F1 Score
J48 Tree 97.2495 0.882 0.411 0.560
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> flomk(FallbackzEze) * flg_3dsmk(3DSZ 5 5EED) - EAEERNERNAR
> ZEELAILEERIS HTest BIBZEES > Ao RH

o EREHEHE
> Insfg(738h) - iterm(DHIE)) - WUBRAB AR

1,504,133

Train £ EL {51

Hdm 5073
‘ 335 1504133 100
Zefl 12581

416,628

Test 3 o ]|

HiEm 1322

e g

SR 416628 100

26 3715

| Train 1,521,787 78%
I test 421,665 22%
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94.85% Tt test datazk HiR, EFoverfitting B ER2 M

Different Rate

acqic

bacno
conam |
casmcu | | | ' | : 100%
ecfg . ‘ | . : : 100%
etymd 100%
loctm ‘ 4 ' ' : T 100% Wit rate
mee ‘ ' ‘ ' : : 100% : : ‘ .no_diff_rate
mchno‘ l 4 | ' : : 100% : : |
scity ‘ ' ' ' : " 95.6%
stocn - ‘ | - : : 100%
stscd | | | - | : 100%
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6 8134 318 8452 3.76% é_

7 18996 293 19289 1.52% -

8 33514 291 33805 0.86%

9 51795 435 52230 0.83%

i R g S =

10 81761 556 82317 0.68% R P30 il X S

11 59218 515 59733 0.86% ISR i ERIRE, — R

12 61817 517 62334 0.83% 10.00% 100000
13 64556 610 65166 0.94% 9.00%

14 66431 631 67062 0.94% 8.00% 10000
15 68498 677 69175 0.98% 7.00%

16 69427 617 70044 0.88% . 6.00% 1000 =
17 71686 790 72476 1.09% ?‘% 5.00% g
18 68876 672 69548 0.97% “4.00% 100
19 68557 640 69197 0.92% 3.00%

20 68559 797 69356 1.15% 2.00% 10

21 56769 | 815 | 57584 1.42% o YEsssnnEnannnl .

22 36420 747 37167 2.01% 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

23 26328 816 27144 3.01% e
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Index ID time city fraud_ind Index 1D time  city fraud_ind
1 Jade 12 Taoyuan 1 1 100% 100%  100% 1
2 Eason 9 Pingtung 0 2 0% 67% 0% 0
3 Jade 9 Hsinchu 1 3 100% 67%  50% 1
4 Alicia 9 Taipei 1 D 4 50%  67%  50% 1
5 Alicia 22 Hsinchu 0 5 50% 0% 50% 0
6  Eason 17 Taipei 0 6 0% 0%  50% 0
OFhfnll R AR EE 3%
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[: 3 : X C h O | Ce Items Value
—t® acaic VAT 0.0006706
\ . . ) - csmeu |VHEHEE AT -0.0009856
e H HLogistic regressioni i [0 F ctymd | 2 HHEE | 00000341
?%[ IS H:[' 7 @Y% ré 7[;5 l%'% El/j A %ﬁ mcc MCC_CQDE -0.0008198

mchno | FFEMRSE | 0.0055315

o R EE= XA [O|EF it 740 X3 B RE=E scity | SHEEIR | 0.002523

stocn [HEHIELRT|  -0.0005085

Logistic Regression

0.006
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0.004
0.003
0.002

0.001

-0.001
acqgic conam contp csmcu ecfg etymd flomkflg_3dsmkhcefg insfg item loctm mcc mchno ovrlt scity stocn stscd
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Cluster_Type Module Type Columns Accuracy Precision Recall F1 Score

Self_defintion 148 Tree 7 97.183 0.687 0.626 0.655
Self defintion RandomForest Tree 7 97.2103 | 0.691 0.626 0.657
K-mean J48 Tree 7 96.8068 | 0.625 0.63 0.627
K-mean RandomForest Trea 7 97.2541 0.696 0.633 0.663

[E]HE . L #5 148 & RandomForest model 7 52

97.5 97.5
97.4 97.4
97.3 97.3

97.2 97.2

0.9

08 l 0.9

. 0.8
im e
0.6 -L 0.6
o
0.3 RandomForest 04

. 0.3
0.2 0.2
0.1 0.1

0 0

Accuracy Precision Recall F1-Score

Accuracy Precision Recall F1-Score

O . 657 Self defintion E g;ans O . 663
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® Tree model: RandomForest
> Add conam : F1_Score gain 0.069
> Add loctm : F1_Score gain 0.027
> Conam+loctm : gain 0.124 (0.757)

[ =y

® Function model : MulitilayerPercept
> FpEE R dataE A [Fjmodel A

Item Cluster_Type Model Type  Columns Accuracy Precision Recall F1 Score
Original N/A J48 Tree All 97.2495 | 0.882 0.411 0.56
Logistic regression K-mean RandomForest Tree 7 97.2541 0.696 0.633 0.663
add conam K-mean RandomForest Tree 8 97.7559 | 0.747 0.717 0.732
add loctm K-mean RandomForest Tree 8 97.5575 | 0.753 0.637 0.69
conam+loctm K-mean RandomForest Tree 9 97.9157 0.753 0.761 0.757
function model test N/A MulitilayerPerceptron | Function N/A 98.7955 | 0.548 0.563 0.555
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e F1 ScoresAFIREIRE:
> Y1 & YO0 Balance #1:1 - Recall & Precisioni@ 581K B F1_ScorefR{X
> F1_Scorenz{ B &EI(EHPrecision#iRecall 3T
> RHEYIERFHNEEGZH>Copy 48 BRIEHEHIRES
> BIRENARXES, RSHUEARE

= Precision = Recall F1 Score %3’




2 B
KT T

o ANAHVEM L AFAEZFEHRandom Forest;E& % - K meansy
£% + Precision : 0.753 : Recall : 0.761 -
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