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B Comparing $M-Fraud with Fraud
¢ ["Partition’ Testing Training
i | Correct 185 78.06% 452 81.44%
""" Wrong 52 21.94% 103 18.56%
Total 237 555
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Rank Nodes Importance Rank Nodes Importance
1 COG/SAL 0.1356 12 INV/SAL 0.0334
2 SAL/ITA 0.0813 13 Cash/TA 0.0332
3 AP/SAL 0.077 14 INVITA 0.0328
4 NI/EQ 0.065 15 ARITA 0.0317
5 TUTA 0.0629 16 Restatement 0.0305
6 OCF/SAL 0.0532 17 NI/SAL 0.0268
7 Opinion 0.0507 18 NI/TA 0.026
8 OCF/NI 0.0485 19 AR/SAL 0.0247
9 TD/EQ 0.0475 20 CAITA 0.0192
10 TAXE/TAXP 0.0467 21 Cost/SAL 0.0189
11 SAL/AR 0.0409 22 Quality Audit 0.0135
Predictor Importance
Target: Fraud
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B Opinion ==0 [Mode: 0] (421)

= OCF/SAL = 0.024 [Mode: 0] (326)

B Opinion =0 [ Mode: 0] (371)
B TUTA ==0.837 [Mode: 0] (342)
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OCF/SAL == 0.024 [Mode: 1] = 1.0 (95; 0.558)

APISAL == 0.061 [Mode: 0] => 0.0 (54;0.75)
APISAL = 0.061 and AP/SAL == 0171 [Mode: 0] (22)
SALTA == 0.804 [Mode: 0] = 0.0 (52; 0.962)
SALTA = 0.804 and SALTA == 1.420 [Mode: 0] => 0.0 (27, 0.704)
- SALTA > 1.420 [Mode: 0] =» 0.0 (13; 1.0)

APISAL = 0.171 and AP/SAL == 0.262 [Mode: 0] = 0.0 (55; 0.764)
PISAL = 0.262 [ Mode: 0] (115)
COGISAL == 0.939 [Mode: 0] => 0.0 (91; 0.626)
COGISAL = 0.939 [Mode: 1] =» 1.0 (24; 0.708)

SALITA <= 0.454 [Mode: 0] => 0.0 (32; 0.875)
Bl- SALTA = 0.454 [Mode: 0] (310)
- COGISAL == 0.939 [Mode: 0] => 0.0 (293; 1.0)
H o COGISAL > 0.939 [Mode: 0] = 0.0 (17; 0.852)
L TUTA=0.837 [Mode: 0] = 0.0 (29; 0.862)
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Category % i}
0.000 70357 197 —==1.010
B 1.000 29.643 83 MNode 1
Total 49.734 280 ory
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oded Adl. P-value=0.000, F=23.421, df1=1, df2=295 B9 000 33660 47 : Noda 0 J
Category % n Total 42793 297 o |_ Category % nf:
ninion ] .
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B1000 82353 14 Node 2 Adj. P-value=0.000, F=98.402, dfl=1, di2=561 : " 1000 18.472 104 ‘
Total 3020 17 Cateqory % f : Total 100.000 563 :
0000 97368 25— 0.316 =
B 1.000 2632 7
Total 47.247 266
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El- Opinion==0 [Mode: 0] (421)
B COGISAL <= 1.024 [Mode: 0] (399)
Bl OCFISAL <= 0.021 [Mode: 1] (32)
| - COG/SAL <= 0533 [Mode: 0] = 0.0 (5;1.0)
E- COG/SAL > 0.533 [Mode: 17 (77)
- APISAL == 1.037 [Mode: 1] = 1.0 (72;0.603)
: o APISAL = 1.037 [Mode: 0] = 0.0 (4, 1.0)
E- OCF/SAL = 0.021 [Mode: 0] (217)
- SALTA <= 1.384 [ Mode: 0] (290)
B AP/SAL <= 0.273 [Mode: 0] (191)
| - SALITA<=1.196 [Mode: 0] = 0.0 (181,0.822
Bl SALTA>1.196 [Mode: 1] (10)
- APISAL == 0.144 [Mode: 0] = 0.0 (2, 1.0)
: Lo APISAL > 0,144 [Mode: 1] =» 1.0 (7;0.857
B APISAL = 0.273 [Mode: 0] (29)
L APISAL <= 0.476 [Mode: 1] = 1.0 (47, 0.596)
‘- APISAL = 0.476 [Mode: 0] = 0.0 (52; 0.75)
- SALTA = 1.384 [Mode: 0] =» 0.0 (27;1.0)
- COGISAL > 1.024 [Mode: 1] = 1.0 (22: 0.909)
E- Opinion =0 [Mode: 0] (371)
B NIEQ == 0.244 [Mode: 0] (169)
i TUTA <= 0.735 [Mode: 0] =» 0.0 (132;0.977)
B- TUTA= 0735 [Mode: 0] (27)
- COGISAL <= 1.309 [Mode: 0] = 0.0 (34;0.322)
L COGISAL > 1.309 [Mode: 1] = 1.0 (2 1.0)
-~ MUEQ =0.244 [Mode: 0] = 0.0 (202;1.0)
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Node 3

Category % n
0.000 36.000 18 F—==0.000

Node 9 B1000 4000 32 Node 1
Categary % n Tatal 8.741 &0 Category % n
0.000 T6.881 183 —==1.047 i ro?;n:fni“ﬂ 021 0.000 67.877 201 —==0.500 Pemccccioiiicoiiicoiioocs )
B 1.000 23109 55 Node 4 P - B1.000 32323 98 ‘ Mode 0
Tatal 41.608 238 COGISAL Category % n Tatal 51.913 287 Osiion : Category % n|:
— " 0.000 74.089 183 = 10000 =2 —j" 0.000 81.643 467 : Fraud
Node 10 Improvement=0.018 | g 1000 5.911 64 Node 2 Improvement=0.042 1| 1000 18,3957 108
Category % n Total 43182 247 Category % n | Total 100000 572
0000 0000 01047 = 0000 9677 28Rl—-0S— 0 T =
1000 100000 8 B 1.000 3273 9
Total 1673 89 Total 48.077 275
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-In.dividual Models

E]--C_Umparing BR-Fraud with Fraud

Correct G660 83.33%
----- Wrong 132 16.6V%
Total 792
E-Comparing $R1-Fraud with Fraud
¢ [Correct 656 82.83%
.| Wrong 136 17.17%
Total 792
E-Comparing $C-Fraud with Fraud
. [Correct 686 B6.62%
‘.{ Wrong 106 13.38%
Total 792
E-Comparing $R.2-Fraud with Fraud
| [Correct 667 84.22%
.| Wrong 125 15.78%
Total 792

ANN 3 yb 31 et Gl yuxio b Guid oot 19501 F ol (w398 dums Lo Jgur

o3s) Jde wlsil 45 CART 5 C5.0 QUEST CHAID ¢ .5
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MODEL FSF Detection Accuracy Non—;ﬁ;l?:ct)elction Overall Accuracy
ANN + QUEST 0.664 0.552 0.776
ANN + CHAID 0.7125 0.617 0.808
ANN + CART 0.799 0.732 0.866

ANN + C5.0 0.841 0.788 0.894

s jlro b (omac a5l (g b b jussto GB!I gy aid ) )0 (sboess 5951

TSP UIPRL e PRy PRES

MODEL Type | Error Rate Type Il Error Rate Overall Error Rate
ANN + QUEST 0.2335 0.334 0.144
ANN + CHAID 0.209 0.281 0.133
ANN + CART 0.1935 0.274 0.127

ANN + C5.0 0.184 0.241 0.106
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(SYM) by 519 3 cymiilo i 5 951 bauwrgd (o e 39 L guiiio Sl (13m0 (i’ Jgui>

Rank Nodes Importance Rank Nodes Importance
1 Opinion 0.1619 12 TAXE/TAXP 0.0429
2 SAL/TA 0.0751 13 Cost/SAL 0.0417
3 TL/ITA 0.0732 14 CAITA 0.0400
4 INV/SAL 0.0645 15 TD/EQ 0.0370
5 SAL/AR 0.0622 16 NI/EQ 0.0349
6 INVITA 0.0601 17 AR/SAL 0.0335
7 AP/SAL 0.0598 18 OCF/SAL 0.0331
8 NI/SAL 0.0532 19 AR/TA 0.0302
9 Quality Audit 0.0574 20 OCF/NI 0.0269
10 Restatement 0.0468 21 COG/SAL 0.0223
11 Cash/TA 0.0441 22 NI/TA 0.0113
Predictor Importance
Target: Fraud
Opinion f——————— ]
[0 | —] !
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NIEQ =] ‘
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0CFISAL =] !
= s
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NITA ; : i
00 02 08 08 10
{ | | 1 ' ! 1 1 1 |
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E- APISAL == 0.171 [Mode: 0] (396)

SALTA == 0454 [Mode: 0] => 0.0 (46; 0.7329)

Bl SALTA = 0.454 and SALTA == 1.094 [Mode: 0] (265)
MIFSAL == 0.040 [Mode: 0] = 0.0 (23; 0.697)
= NUSAL = 0.040 [Mode: 0] (222)

IMNVITA == 0418 [Mode: 0] = 0.0 (207, 0.937)
B INV/TA = 0.418 [ Mode: 0] (25)
MISAL == 0,126 [Mode: 1] = 1.0 (8; 0.625)
b NISAL = 0.126 [Mode: 0] = 0.0 (17, 0.882)

- SALTA=1.091 [Mode: 0] = 0.0 (85; 0.938)

B AP/SAL = 0171 and AP/SAL == 0.262 [Mode: 0] (1589)

TUTA==0.316 [Mode: 0] = 0.0 (15; 1.0}

B TUTA = 0.316 and TLTA == 0.573 [Mode: 0] (59)

IMVITA == 0.076 [Mode: 1] = 1.0 (9 0.667)

b INVITA = 0,076 [Mode: 0] =» 0.0 (50;0.54)

B TUTA=0.573 and TUTA ==0.837 [Mode: 0] (72)
Cality Audit==0 [Mode: 0] =+ 0.0 (27, 0.852)
Quality Audit=0 [Mode: 0] =+ 0.0 (45; 0.978)

- TUTA=0.837 [Mode: 1] =» 1.0 (13; 0.615)

B APISAL = 0.262 [Mode: 0] (227)

- MISAL ==-0.068 [Mode: 1] = 1.0 (62; 0.532)

- MNISAL = -0.068 [Mode: 0] =» 0.0 (175; 0.714)
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Made 1
Category % n
Q.00 83.026 480 —==1.016— ...
B 1.000 16.974 92 | Mode 0 i
Total 96,270 942 | Category % n
TUTA | '
i — _ _ _ — " 0.000 81.528 4549 Fraud
Hods 2 Adj. P-value=0.000, F=32.157, df1=1, dfZ=561 E B 1000 16477 104 i
Category % n Total 100.000 563
Q.00 42857 4 =106 TTTTmmmmmmmmmmTTmTeees =T
N 1.000 A7.143 12
Total 3730 N
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B INVISAL <= 0.744 [Mode: 0] (726)
B AP/SAL == 0.268 [ Mode: 0] (534)
B- SALTA == 1.373 [Mode: 0] (450)
B NISAL == 0.043 [ Mode: 0] (59)
- INVISAL == 0.074 [Mode: 1] = 1.0 (4;1.0)
B INVISAL = 0.074 [Mode: 0] (65)
b TUTA == 0371 [Mode: 1] = 1.0 (3;1.0)
; Lo TUTA= 0.371 [Mode: 0] = 0.0 (62; 0.758)
B NISAL = 0.043 [Mode: 0] (381)
i NISAL == 0.217 [Mode: 0] = 0.0 (186; 0.957)
B MISAL = 0.217 [Mode: 0] (195)
b TUTA <= 0.537 [Mode: 0] = 0.0 (127, 0.921)
B TUTA=0.537 [Mode: 0] (68)
b INVISAL <= 0.089 [Mode: 1] = 1.0 (5;1.0)
B INVISAL = 0.089 [Mode: 0] (63)
Bl AP/SAL == 0.027 [Mode: 1] (11)
i i~ Quality Audit <=0 [Mode: 01 = 0.0 (6: 0.667)
! Quality Audit=0 [Mode: 17 = 1.0 (5, 1.0)
i APSAL = 0.027 [Mode: 0] = 0.0 (52; 0.885)
- SALTA=1.373 [Mode: 0] = 0.0 (24; 0.938)
B AP/SAL = 0.268 [Mode: 0] (192)
B Quality Audit == 0 [Mode: 0] (68)
B INVITA == 0.215 [ Mode: 0] (50)
- SALAR == 2967 [Mode: 0] = 0.0 (44: 0.705)
- SALAR = 2.967 [Made: 1] = 1.0 (5:1.0)
- INVITA = 0.245 [Mode: 0] =» 0.0 (18: 0.944)
- Quality Audit=0 [Mode: 0] = 0.0 (124: 0585
B INVISAL = 0.744 [Mode: 1] (66)
B TLTA == 0.736 [Mode: 0] (40)
i - Quality Audit == 0 [Mode: 0] = 0.0 (22; 0.864)
B Quality Audit =0 [Mode: 1) (18)
INVITA == 0.333 [Mode: 1] = 1.0 (4 1.0)
E- INVITA = 0.333 [Mode: 0] (14)
i~ SALITA <= 0.482 [Mode: 0] => 0.0 (5;1.0)
L SALTA= 0482 [Mode: 1] = 1.0 (% 0.667)
B TLTA=0.726 [Mode: 1] (28)
i~ NISAL == 0.147 [Mode: 1] =+ 1.0 (24,0.217)
L NISAL = 0.147 [Mode: 0] = 0.0 (2. 1.0)
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Mode 1
Category % il
0.000 84924 445 ——==0749— .
MNode & B1000 15076 79 Mode 0 :
Total 91.608 524 h H
Category % n ota INAISAL | Category % h :
0.000 67742 21—==0.737 improvement=0 023—5 0.000 51.643 467|. Fraud
H 1.000 32.258 10 Mode 2 ’ | 1.000 18.357 105
Total 5420 31 TLTA Category % h - Tuotal 100.000 572 -
— © 0.000 45833 22 = 07489 TTTTTTTTTTI e =
Node 6 Improvement=0.015 B 1000 54167 28
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El- Comparing $R-Fraud with Fraud

Correct 651 B22%
- Wrong 141 17.8%
Total 782
E-Comparing $R1-Fraud with Fraud
Correct 643 81.19%
- Wrong 149 18.81%
Total 782
B Comparing $C-Fraud with Fraud
Correct 686 B86.62%
- Wrong 106 13.38%
Total 792
B Comparing $R2-Fraud with Fraud
. [Correct 657 82.95%
.| Wrong 135 17.05%
Total 782
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FSF Detection

Non-FSF Detection

MODEL A Overall Accuracy
ccuracy Accuracy
SVM + C5.0 0.837 0.674 0.7555
SVM + CART 0.794 0.589 0.6915
SVM + CHAID 0.593 0.186 0.3895
SVM + QUEST 0.545 0.091 0.318

(SE Pt (oras a9y b b o Ll 31wy 4y )10 (gl y oS ' 0 j08 Ay Ul g

MODEL Type | Error Rate Type Il Error Rate Overall Error Rate
SVM + C5.0 0.165 0.115 0.16
SVM + CART 0.192 0.154 0.1705
SVM + CHAID 0.226 0.155 0.1845
SVM + QUEST 0.291 0.177 0.2225
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