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Classification Algorithm for Imbalanced Data Set

JIANG Zong-Li, SHI Qian-Yue
(Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: Imbalanced dataset tends to be biased towards “majority” when classifying, and samples generated by
traditional over-sampling cannot well express the distribution characteristics of the original dataset. The improved
variational autoencoders combine with data preprocessing method, generate samples by the generator of variational
autoencoders trained by the minority class samples to balance the training data set, solve the overfitting problem caused
by imbalanced dataset of traditional sampling. Experiments are carried out on four commonly used\UCI datasets, the

results demonstrate that the proposed method shows better classification performance in F measure and G_mean with

high accuracy.
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G_mean Borderline-SMOTE 0.813 0.642 0.741 0.692 0.722
ADASYN 0.815 0.637 0.755 0.697 0.726
VAE 0.809 0.653 0.741 0.713 0.729
LR 0.910 0.809 0.906 0.742 0.841
SMOTE 0.902 0.805 0.372 0.691 0.692
accuracy Borderline-SMOTE 0.895 0.798 0.369 0.663 0.681
ADASYN 0.903 0.803 0.771 0.667 0.786
VAE 0.905 0.800 0.792 0.723 0.805

BOHE S48 AR ) [ i 2% B8 T 2 50k B H & VAE FiAbBE X} b B 823347 70 BB T 0.55%, X Ebff
PR T VR AR R T 4 S HER R . Bank #U4E 18 H F SMOTE 4545 T 0.33%, %f Hfdi F Borderline-
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i H AR SN A

SMOTE #2751 1.12%, %f b8 ] ADASYN 275
0.22%. Credit #4418 ] VAE FiALEEXT HL A ] SMOTE
TNERBAR T 1.11%, % LA A Borderline-SMOTE [#£1IK
T 0.62%, % HAE ] ADASYN FE1K T 0.37%. Abalone?
AR LA VAE AL EEXT AT SMOTE J7 4 =
7 1.13 f%, %t EeAd F Borderline-SMOTE 275 1 1.15
%, WL ADASYN #2511 17.9%. Yeast] $#i4:
i/ VAE TACLEEXT LU SMOTE J7ikd s 1 4.63%,
%} Lb A i Borderline-SMOTE #2711 9.04%, X L
ADASYN #2151 8.40%. Xf T 4 MR accuracy “F
YIME, A8 5y B Y 5 2% 5 4 B 6F EE SMOTE 77 42 7
11.3%, %ttt Borderline-SMOTE 753 5 18.2%, *f L
ADASYN J7 4R 2.42%.

3.5 XWMEERSH

B 3 AT LAE Y, B4 & 4R B UH 7 825 0 A
SEUTEUR 410 F_Measure Fil G_mean AR, 5047
FCRER, S b YA T3 0 T S 0 54— JRE AR,
1M D BB AR AL 25 7 AR 106 8005 B, 7 2ds
N4 KT 53 BEAS TN Sy 22 BN AR LR i (A R Aff 26,
S BUSCEREA I HE R 23 7™ B R AIC. gt ) /1, A
SCTEREARSR N B 53 288 2 B HEAT I SRAE A 3 35 16 1 67
FREASE B DB ARG L.

A% T SMOTE. Borderline-SMOTE. ADASYN
Sk, AR EE LR R . F Measure 1 G
mean . A UL, AH PO AUE o WL 75 R B K L Bt
SR A R TR ) A AT O, ARG SR 2 A
T B B B Atk 27 o EAE 0TS e A AR B AR 4,

SIREARBIAN RV RFAE 70 A, DA 2T 2 70 A BE 0 3

SEHOR A 54N, AR Y G A i R, (R
FO S SER S A 5 R K P AN BB 74 i 05 o
(R R A
A5y TG ASF ) 5 1 T D BCRREA AR R R R
REAE, T LA R T2 D R AR, T 2R
S HBRIZALRE . BRI, A% SCHR H 7 I 5 4 258
TRMMAEAE, #ERfZ. F_Measure F1 G_mean # =i
L5 TR, A3 S 45 1 S 0 S 140 17 A5 S MO0
e T IR G HOE 4 th 2 B A & S A ek
o A Y 0 206 IR ARG 11 i S0, G 2 B R R AR B T 4 2
BRI RS BIFRTE T DB A 4 1R
12, BAT O 1A RS 1 RE TR, A8 43 | S i i
6128 I 25 22 VR A 2 P L 425 0 0 ) B 43 A

BRI HSR U, OO T AR G R BOR A TE R
“NIEFEAFL M D B SRFE A 7 A 5 BB 1 SR 0 5
I L RRONAR 70 s I SRR BORAE 3R v D H
SRFEAKG B L 1) (RIS SHe il 1 2 BER A HERf .

4 25

ARG £AE Gy R SR SRR B AR R
S5 B 2 2 5 4 S R 2 1 R, %77
A4 T B2 51 A HOR BEAR G R, PR S
S LY 05 LA 100 . 96T 45 52 0 255
1 T 35 2 R AR T T S 5, R 4 1
AR 2R TR BRI T 5 5 1 RO 4R
TOBCRREAR WO, B3 TR G 408 19 4 2 i
R R G5t T 340 2 1
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