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Abstract
The binary logistic regression analysis and the synthetic minority oversampling technique (SMOTE) are
studied in this paper to predict India’s consumer loan default in 2021. SMOTE is used to solve the imbalanced
problem. The ratio of training data to testing data is divided into three different groups. In each ratio, the models
are constructed from imbalanced data and balanced data. The recall of the models is used for comparative
study. The recall of the model based on balanced data is higher than the recall of the model based on

imbalanced data in each ratio of the dataset. The prediction of loan default was improved.

Keywords : Binary Logistic Regression Analysis ; imbalanced data ; Synthetic Minority Oversampling Technique
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Table 1 Result of using SMOTE to solve imbalanced data

70:30 75:25 80:20

Number of Number of Number of Number of Number of Number of

majority class  minority class  majority class  minority class  majority class  minority class

Before using

154,675 21,725 165,796 23,204 176,857 24,743
SMOTE
After using
154,675 154,675 165,796 165,796 176,857 176,857
SMOTE
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Table 2 Definition of explanatory variables

Explanatory Meaning
variables
X, experience
X, house ownership (rented)
X, car ownership (owned)
X, status (Single)
X, age
X, current job years
X, current house years
Xq income
X house ownership (owned)

Table 3 The comparison of the binary logistic regression model for imbalanced data

Binary logistic regression model
Training data: Testing data
(forward stepwise / backward stepwise / forward-backward stepwise)

~2.1432-0.4425x,+0.2669x,-0.1677x,+0.2419x, —0.1680x;+0.1454 x; ~0.0553x,

70:30 P(y) = ~2.1432-0.4425%,+0.2669X,-0.1677 x5 +0.2419x, ~0.1680 x5 +0.1454 x; ~0.0553x,
~2.1334-0.4412x,+0.2563x, -0.1599 X, +0.2450x, —0.1727 x, + 0.1333x, —0.0893x,

75:25 P(y) = g 2133404412, +0.2563x, ~0.1599x, +0.2450x, ~0.1727 x; +0.1333x,~0.0893%,
~2.1209-0.4369%,+0.2476X, ~0.1600 X, +0.2403x, ~0.1797 x, +0.1380 x; ~0.1191xy

80:20 P(y) = 14 @ 21209-0.4369%+0.2476x,-0.1600x+0.2403x, 01797 x; +0.1380 x,~0.1191x,

Ny A o 6w o a o Py a Vg % o \ o P o
nsaddiayaninisdiuliiannafioamaiinnisdunsvidayaiinainnguacuties ludnanasudeyainaaiu

1 o A o a nazl as al ¥ ¥ a o’/‘ as ¥ o 09// as Yy v v o a o’; v
WULN N3AALABNFAILLTEB LN 3 38 (BBdNantiniiazdu Adtaundaiazdu warisd1auiin-fleunaanazdu) axls
ANNIDANDLADAGANULLNINIANMND U AUFUNIIRANNNIDADDEABARANUULNINIARINTLLAALERI1FIUUDS
fayauanalu Table 4 1198 Ao NUNNEURFauLlsaT LN ELaASlY Table 2 uazillafansandayalunndnsdiudaya

o P P Lo y . -
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waz x, usardannuansrndniiasdruiudouuuludnadondeys 75:25 uay 80:20 NaziAautlsasunaiiuann

dnananudiaya 70:30 1180 1 AauilsAe x,

Table 4 The comparison of the binary logistic regression model for balanced data with SMOTE

Training data: Binary logistic regression model
Testing data (forward stepwise / backward stepwise / forward-backward stepwise)
—0.1862-0.4521x,+0.2987 x,-0.1728 x;+0.2313x,-0.1664 x5 +0.1534x,-0.0285x,-0.0123 x4
70:30 P(y)=
—0.1862-0.4521x,+0.2987 x,-0.1728 x;+0.2313x,-0.1664 x5 +0.1534 x,-0.0285x, -0.0123 x4
~0.1196-0.4684x,+0.2416X,-0.1623X,+0.2469x,-0.1697 x;+0.1637 X, —0.0276x, ~0.0448x;-0.1018x,
75:25 P(y)=
14 e—0,1196—0.4684x1+0.2416x2—0.1623x3+0.2469x4—0,1697><5+0,1637)(6—0,0276)(7—0,0448)(8—0,1018x9
—-0.0789-0.4544x,+0.2021x,-0.1594 x,+0.2482x,-0.1856 x5 +0.1655x;-0.0293x, -0.0479 x5 —-0.1807 x4
80:20 P(y)=

~0.0789-0.4544 %, +0.2021X, ~0.1594 x;+0.2482 x, ~0.1856 x5 +0.1655 x; ~0.0293x, ~0.0479 X, ~0.1807 x,

'
al

nsawnazilsvansninaessounulaaufraumausndnadeyanliinisfuliauna uardeyandiuli

aunalnalimaiinnisdaunrsideyaiinanngudaution wanandeyaniinisutisdayarninuazieyanasauson
o P oA L N o = o o a
gngraaunuansaiu nuden TP, TN, FP uaz FN lulisu Table 5 uaznisannduzessiouuuiiuliniu

Table 6

Table 5 The comparisonof TP, TN , FP and FN

Number

Imbalanced data Balanced data with SMOTE
Training data: Testing data  of testing
data TP TN FP FN TP TN FP FN
70:30 75,600 0 66,329 0 9,271 5,323 33,288 33,041 3,948
75:25 63,000 0 55,208 0 7,792 4,457 27,458 27,750 3,335
80:20 50,400 0 44,147 0 6,253 3,601 21,827 22,320 2,652
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Table 6 The comparison of model performance

Recall
Training data: Testing data Balanced data with
Imbalanced data
SMOTE
70:30 0% 57.42%
75:25 0% 57.20%
80:20 0% 57.59%
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