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Breast

2 2 2

lonosphere 3 3 20 20 2
Pima 2 2 5 5 2
Heart 2 2 10 10 2
Glass 2 A 8 9 2
Vehicle 3 3 15 15 2
Thyroid 2 2 5 5 2
Segment 2 3 15 15 2
Wine Z 2 10 10 2
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z95
F——
PatalX) p(2)
x z
- Y G(2)
5{?) ! Diseriminator Generater | D(G()) =1
p(6(2) =0
Yes / No
EH6

1/

Draw samples Adversarial cost
from p(z) for distinguishing

1 & positive samples p(z)
| from negative samples ¢(z)

Prior Distribution

(Target Distribution)
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EH7

Algorithm 1. AAE 2§ 25 aFd

Input ! Training Dataset ...
Salacting the number of hidden lavers
Selscting the numbser of hidden laver featurss

L. AAE model( « Train 2,
/v Updats ¢, ¥ according 1o reconstruction arror +/
Training Swp 1 L(¢:6:2) = — B ...\ llog(ps (z,12))]

f» Updats. X according 1o loss for discriminaror »/
Training Swep 21— v{‘% fxwmyﬁg) = '“!'Cﬁ%{ﬁy}“mﬁl“‘“dx {QQixg)))

/v Updats @ according to loss for discriminator »/
Training Swp 3 — ﬁ(&xktmga 5’:;}“ “"“lﬂﬁ(’«fs,(% {'2;»3 )))

/* Extract two dimensional vector %/
2 Feed input data = to extract latent variable z

Qutput : 2

1
g
(o'

SMOTE

" Reconstructed Oversamples

+ —-l SVM I—*[ Classification

Reconstructed Oversamples
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EHI0

Reconstructed X

— SVM l—‘l Classification

[+
+
e

Reconstructed Oversamples
EH]1
A4 dolge] | dolg 32 U4 ¥39] 24 W39
dolg A A P P P 39 uE
Breast 569 30 357 212 168
lonosphere 351 34 225 126 179
Pima 768 8 500 268 1.87
Heart 308 13 164 139 1.18
Glass 214 9 138 76 1.82
Vehicle 846 18 629 217 2.9
Thyroid 215 5 180 35 5.14
Segment 2308 19 1979 329 6.02
71 59 1.20
Wine 178 13
71 48 1.48
EWI2
gojE A
Breast Tonoephere Pima Heact Glass Vehicle Thyroid | Segment Wiae
29

Original | 97.36% | 8704% |77.09% | B0.29% |p4.44% | 7625% | 200% | W0B1% | 97.75%

Random 96.84% | B704% | TN | 79.28% | 4900 | 7517% | 9B14X% | 09.65% | 07174

SMOTE 96B4% | BBABX | T4.83% | 79B1X | 48.10% | 7494% | 9B14% | 09854 [ 8663%

Borderline

9543% | BS31% | 7369% | BOBZ4 | SD9B% | 7435% | 87.21% | 03984 [ 87.10%
-SMOTE

ADASYN | 9525% | sssox | 7aer% | mams | sosox | 7426% | orau% | 93.85% | 9664

AAE
-SMOTE | 9686% |9136% | 72.65% |8129% | 523%% | 7289% | 9B.14% |9970% | 97.73%
-Original
AAE
-SMOTE | 97.37% | 8732% | 7487% | 7995% | 4857% |7920% |98.60% | 99.61% | 97.56%
-Reproduce
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E913
gojE A
Broast | lnwephe Pima Heact Glass Vehicle | Thyroid | Sezmeat Wine
Ry
Original 95.70% | B4.5S6% | 71.49% | 7981% | 50.00% | 54.20% | 77.11% | 9BBE% | 07.23%
Random 95.42% | B4.S6% | 73.56% | 788B% | 5B33% | 7.46% | 08.01% | 8014% | 97.02%
SMOTE 95,50 B3.52% | 74.58% | 79.15% | 5B.06% 75.05% 98.82% | 9914% 96,67%
Borderline
95.79% | B2.25% | 74.39% | BOD4% | 60.26% oz | 98.27% | 96.36% | 97.45%
-SMOTE 16.36%
ADASYN 9551% BZ.BOX% | 74.74% | 7966% | BD34% 76.76% 98.27% | 9636% 96,56%
AAE
-SMOTE | 96,81% | B4.10% |7465% | 7935% | SBOS% | 76.07% [99.12% | 99.8% | 8667%
-Qriginal
AAE
-SMOTE 96.25% | 8893% | 71.WX% | 81.09% |61.87% | B.14% | 86374 |99.54% | 97.94%
-Reproduce
EH]14
qOoJE A
Breast | Lncepher Pima Heact Qlass Vehicle | Thyroid | Sezmeat Wiae
Ry
Original 97.16% | B5.76% | 72.57% | 7959% | 3811% | 50.78% | B1.99% | 98.16% |97.56%
Random 96,61% 85.33% 7% | BILA | 47.73% | 71.25% 97,28% 99.27% 95.93%
SMOTE 96,50% B4.51% 73.64% | 7903% | 47.85% | 70.95% 97.35% 99.27% 9593%
Borderline | o cor | gaym | 72.30% | sooe | emsess | 7o | ssex | soex | orpex
-SMOTE
ADASYN | 96.07% | B3.44% | 73.32% | 7913% | 4B97% | 70.14% | 95.68% | BO.48% | 96.13%
ALE
-SMOTE |97.16% | B5.35% |73.83% | 7828% | 48.13.% | 7343% | 98.02% | 98.11% | 96.78%
-Original
AAE
-SMOTE | 96.44% | 9010% | M57% |8081% |5157% | 68.73% | 85.80% |99.36% | 87.12%
-Reproduce
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