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The Credit Information Feature Selection Method in Default Rate
Prediction Model for Individual Businesses

Dongsuk HongT - Hanjong Baek - Hyunjoon Shin

In this paper, we present a deep neural network-based prediction model that processes and analyzes the

corporate credit and personal credit information of individual business owners as a new method to predict the
default rate of individual business more accurately. In modeling research in various fields, feature selection
techniques have been actively studied as a method for improving performance, especially in predictive models
including many features. In this paper, after statistical verification of macroeconomic indicators (macro variables)
and credit information (micro variables), which are input variables used in the default rate prediction model,
additionally, through the credit information feature selection method, the final feature set that improves prediction
performance was identified. The proposed credit information feature selection method as an iterative & hybrid
method that combines the filter-based and wrapper-based method builds submodels, constructs subsets by extracting
important variables of the maximum performance submodels, and determines the final feature set through

prediction performance analysis of the subset and the subset combined set.
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Fig. 1. The feature categorization of existing research
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Table 1. Hyper-parameters for models (in python)

Model Hyper-parameters

‘pca__n_components’: range(l, 36),

Ridge |/ odel _alpha’: [0.001, 0.01, 0.1, 1.0, 10, 100]

‘pca__n_components’: range(1, 10),
LR ‘model__C’: [0.01, 0.1, 1.0, 10],
‘model _max_iter’: [100, 10000]

‘pca__n_components’: range(1, 10),
RF ‘model n_estimators’: [100, 200],
‘model _max_depth’: [6, 8, 10, 12]

‘pca__n_components’: range(l, 16),

‘model _hidden layer sizes’: [(5,5)],

‘model __activation’: [‘relu’],

‘model _alpha’: [0.0001, 0.05],
‘model__learning_rate’: [‘constant’, ‘adaptive’],
‘model _solver’: [‘adam’],

‘model _max_iter’: [10000,100000]

DNN
(Submodel)

‘pca__n_components’: range(l, 16),
‘model__hidden layer sizes’: [(5,5,5)],
‘model__activation’: [‘relu’, ‘tanh’, ‘logistic’],
DNN ‘model__alpha’: [0.0001, 0.05],

‘model _learning rate’: [‘constant’, ‘adaptive’],
‘model _solver’: [‘adam’],

‘model__max_iter’: [100, 1000, 10000, 100000]
‘pca__n_components’: range(1, 9),

Lasso ‘model _alpha’: [0.01, 0.1, 1.0, 10., 100.],
‘model__max_iter’: [10000, 100000]
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Table 2. Input feature type and model for experiments Fol| A Alokst 12} AElE AA|HSo| n|A|HSE 27}
— T B Aol Aol G AS % 5 Uk B A
ode
AlgAH EA AJeldly B
o et i T ——— POl ARKE AR S Aol wet Ak
selecion| T 0 BHAAL Aol 71 94t A A B4
! _ ~ o %= AlEEolch g DNN 7)u et MSE B
) All Candidates Lasso | Lasso @27} A JEREIL Lasso-Lasso R4S Ridge-DNN
93 o Lo W
3 | Macro + Micro(correlation-based selected)| Ridge | DNN Wy vl ohh S s JERT:
4 . Ridge | Ridge
— Macro + Micro(wrapper-based selected) Table 3. Evaluation of the model performance
5 DNN | DNN
6 Ridge | DNN Top Rank
— Macro + Micro(Stepl-based selected) £ IR (testsets)
7 DNN | DNN No.
g Rid DNN R-sqaure R-sqaure MSE by R-| by
Macro + Micro(D) feature-sets) fiad (for trainingsets) |(for testsets)| (for testsets) | sqaure | MSE
9 Lasso | Lasso 1 0.957 0.964 3.409 - -
10 Ridge | DNN 2 0.997 0.970 2.808 - -
——— Macro + Micro(® feature-sets) £
11 Lasso | Lasso 3 0.988 0.971 2.696 - -
12 o Ridge | DNN 4 0.990 0.987 1.187 3 -
3 Macro + Micro((© feature-sets) Lasso | Laso 5 0.606 0585 38.892 _ _
6 0.989 0.966 3.231 - -
7 0.998 0.208 74.216 - -
Table29] A¥ AL U W9 £57 , 1
- °l =H e XTA 0201_ e, } i 8 0.997 0.993 0.619 2 2
T B AY A F8E daelBel et BR, ol o T oo oo | oss 1
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SHe 49109 14 AeE AAAso] AMSE 2 T ess | osee | 1ass |- | -
7RRE Ae-E Bkl 54 FEARY] 4% B 9 12 0.998 0.994 0.601 1
gt d312]5(8~13)2 Ridge®} Lasso2 72l 13 0.989 0.987 1.021 3|3
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Table 4. Final features

Type (FID) Contents

E2 2 |Call rate (t-2),

Macro| E2 4 |Base rate (t-3),
(t-2~ E4 3 | Number of employees (t-6),
t-6) E8 1 Treasury bond interest rate (t-6),

E9 3 |KOSPI (t3)

tor P1_5 | Sum of total number of private non-bank loan
institutions,

tor P2 4 | Sum of total number of personal overdue
experiences,

ave P2 8 | Mean of personal average overdue period
(non-cancellation),

tor P2 8 | Sum of personal average overdue period
(non-cancellation),

ave P2 12 | Mean of total number of personal card overdue,
ave P34 | Mean of personal credit card issuance cases,
tor P3 4 | Sum of personal credit card issuance cases

ave C7_8 | Mean of number of default codes for
(3) self-employment business (cancellation),

tor C9 2 | Sum of ratio of business loan balance among
self-employment loans,
ave C9_4 | Mean of ratio of business loan balance among
self-employment loans in non- banking sectors,
ave C10_2 [ Mean of business loan balance section for
self-employment business,
tor C10_1 | Sum of personal loan balance section for
self-employment business

Micro

avé C1_9 | Mean of total number of institutions for
corporate working capital loan,

tor C3_12 | Sum of total number of corporate card overdue,
ave C6 9 | Sum of corporate credit card issuance cases

(* t : base month of the default rate of the dependent variable)
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