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Abstract
Due to destabilization of the global economy around 2011, the Latin American currency fell and prices of Japanese goods rose.

And the number of customers who make loans together has increased. However, many customers are not accustomed to the loan

system, many loan delinquencies occur, which is a serious problem as a vehicle manufacturer. In this analysis, we analyze the sales

loan data of vehicles and analyze the characteristics of the customer's history of delinquent loans using logistic regression analysis

and neural network analysis. And compare the difference between the results of the two analyzes.
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Table 1 n months unpaid

6 months |12 months |18 months

Pattern
Unpaid Unpaid Unpaid
A Full payment 0 0 0
Loan delay

B 1 1 1
Within 6 months

Loan delay in
6 to 12 months

Loan delay in
12 to 18 months
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Table 2 State data after grouping

Group name Number Percentage of Data
A/B layer 147 1.1%
C layer 2425 18.4%
D layer 5516 41.7%
E layer 5126 38.8%
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Fig. 1 State data in order of average income
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Table 3 Regional comparison

Average North Southeast
Main income 1483.8 1784.807
Bad 28.5% 18.3%
Debt 6636.982 7529.249
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Table 4 Main income of logistic regression analysis

Standard Significance
Wald df Exp(B)

error probability
E layer 0.651 0.248 6.884 1 0.009 1.918
D layer 0.935 0.248 14.258 | 1 0.000 2.548
C layer 0.209 0.252 0.686 1 0.407 1.232
constant | -1.908 .246 60.203 | 1 0.000 0.148
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Table 5 Educational background

B Standard Wald ldf Significance Exp(B)
error probability
No education| 0.714 0.462 2.391 |1 0.122 2.042
First degree
dropout 1.323 0.473 7.829 |1 0.005 3.755
First degree
0.958 0.446 4.613 |1 0.032 2.606

graduate
Second
degree 0.969 0.444 4.765 |1 0.029 2.636
dropout
Second
degree 1.048 0.433 5.846 |1 0.016 2.851
graduate
Higher
school 0.829 0.444 3.491 |1 0.062 2.291
dropout
Higher
school 0.644 0.443 2.110 |1 0.146 1.903
graduate

constant -2.100 0.433 |23.575|1 0.000 0.122
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Table 6 State of logistic regression analysis

Standard Significance
Wald df Exp(B)

error probability

Southeastern-A [-1.301| 0.187 |[48.579|1 0.000 0.272

South-A -0.944 | 0.194 |23.593|1 0.000 0.389
Midwest-A -0.230| 0.161 2.044 |1 0.153 0.795
Midwest-B -0.338 | 0.309 | 1.191 (1 0.275 0.713
North-A 1.287 | 0.338 (14.503|1 0.000 3.623

T, MEE2TANTESIITo. W, MiETERT
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Table 7 All
Standard Significance
Wald df Exp(B)
error probability

Southeastern-A|-0.206| 0.169 1.490 (1 0.222 0.813

South-A 1.090 | 0.170 | 41.126 |1 0.000 2.975

|Midwest-A 0.803 | 0.168 | 22.846 |1 0.000 2.233
IMidwest-B 0.938 | 0.240 | 15.325 |1 0.000 2.554
North-A 1.880 | 0.264 |50.773 |1 0.000 6.553

Northeastern-A | 0.652 | 0.172 | 14.380 |1 0.000 1.920

Southeastern-B| 0.729 | 0.169 | 18.599 (1 0.000 2.073

South-B 0.513 | 0.163 9.947 |1 0.002 1.671
South-C 0.513 | 0.210 5.969 |1 0.015 1.670
|[Southeastern-C| 0.873 | 0.205 | 18.109 |1 0.000 2.394

North-B 0.797 | 0.192 | 17.156 |1 0.000 2.218

Northeastern-B | 1.093 | 0.170 | 41.559 |1 0.000 2.984

Southeastern-D| 0.700 | 0.146 | 22.847 (1 0.000 2.014

Northeastern-A |-0.400| 0.169 |5.629 |1 0.018 0.670

Southeastern-B |-0.392 | 0.179 |4.822 |1 0.028 0.676

South-B -0.440| 0.156 | 7.965 (1 0.005 0.644

South-C -0.463 | 0.219 |4.462 (1 0.035 0.630

Southeastern-C |-0.068 | 0.213 | 0.102 |1 0.750 0.934

North-B -0.244 | 0.191 1.624 (1 0.203 0.784

Northeastern-B |-0.008| 0.160 | 0.003 |1 0.959 0.992

Southeastern-D |-0.273 | 0.135 |4.103 |1 0.043 0.761

North-C 0.908 | 0.360 6.352 |1 0.012 2.479
North-D 1.029 | 0.148 |48.216 |1 0.000 2.799
Northeastern-C | 1.045 | 0.223 | 21.894 |1 0.000 2.844
North-E 1.201 | 0.241 | 24.758 |1 0.000 3.322
[Midwest-C 0.772 | 0.157 | 24.142 |1 0.000 2.163
|Midwest-D 0.964 | 0.186 |27.014 |1 0.000 2.623
Northeastern-D | 1.007 | 0.155 | 42.096 |1 0.000 2.736
North-G 0.716 | 0.189 | 14.364 |1 0.000 2.046

Northeastern-E | 1.018 | 0.172 | 35.236 |1 0.000 2.768

Northeastern-F | 1.057 | 0.192 | 30.242 |1 0.000 2.877

Northeastern-G | 0.846 | 0.221 14.669 (1 0.000 2.329

North-C -0.137 | 0.410 |0.111 (1 0.739 0.872

North-D -0.023 | 0.137 |0.027 |1 0.869 0.978

Northeastern-C |-0.041| 0.235 |0.031 |1 0.860 0.959

Northeastern-H | 0.617 | 0.182 | 11.469 |1 0.001 1.854

Northeastern-l | 0.761 | 0.173 | 19.286 |1 0.000 2.141

No education 0.967 | 0.397 5.922 |1 0.015 2.629

Basic school

North-E 0.452 0.261 2.986 |1 0.084 1.571 1.414 | 0.413 11.711 {1 0.001 4.113
Drop out
Midwest-C -0.329 | 0.148 [4.930 |1 0.026 0.719 -
Basic school
Midwest-D -0.130| 0.186 |0.485 1| 0486 |0.878 Graduate 1.181 0.384 | 8.963 1] 0.003 | 3.162
Northeastern-D |-0.014| 0.142 0.010 |1 0.921 0.986 Secondary
1.212 | 0.381 10.115 |1 0.001 3.360
North-G -0.426 | 0.203 |4.381 |1 0.036 0.653 Drop out
Secondar
Northeastern-E ]-0.058 | 0.165 | 0.124 |1 0.725 0.944 g ty 1222 | 0.370 |10.909 |1 0.001 3.394
Northeastern-F | 0.051 | 0.187 |0.076 [1| 0.783 |1.053 raduate
Higher
Northeastern-G |-0.288| 0.225 | 1.641 |1 0.200 0.750 1.204 | 0.379 | 10.070 |1 0.002 3.334
Drop out
Northeastern-H ]-0.409| 0.176 5.386 |1 0.020 0.664 Higher
Northeastern-l |-0.371| 0.173 |4.576 |1| 0.032 |0.690 Graduate 0.9211 0.376 | 5.995 1) 0.014 ) 2.511
constant -0.802 | 0.115 |48.365(1 0.000 0.449 C layer -0.023| 0.258 0.008 |1 0.929 0.977
D layer 0.562 | 0.255 4.847 (1 0.028 1.755
4.6 £1K E layer 0.249 | 0.256 0.945 |1 0.331 1.283
BgIs, BHEE A R E, ST IS, constant -3.485| 0.453 |59.225 (1| 0.000 0.031
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Fig.3 Neural network (multilayer perceptron) model
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Table 8 Neural network analysis -accuracy

Percentage of correct answers

1 learning 77.2%
test 76.4%

2 learning 77.2%
test 76.3%

3 learning 77.1%
test 76.4%

4 learning 77.2%
test 76.4%
learning 77.2%

s test 76.4%
Average learning 77.2%
test 76.4%
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