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Statistical analysis to the data of consumer credit to evaluate credit scoring
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Summary:

Credit scoring (creditworthy) is the term used by the credit industry to describe methods used for
classifying applicants for credit into two risk classes according to their likely repayment behavior:
«default” and “non-default”. Accurate classification is of benefit both to the creditor (in terms of increased
profit or reduced loss) and to the loan applicant (avoiding over-commitment).The research aims to
evaluate theLending Club database for consumer credit by examining the historical data of consumer
loans of size 42539during the period 2007-2011 using logistic regression and decision trees and to predict
whether a new applicant paid off or defaulted upon his/her loan using automatic model.The data set
consists of the financial attributes of each customer and includes a mixture of loans that the customers
paid off or defaulted upon for both accepted and rejected loans, which eliminates the bias suffered by the
most credit assessment studies due to limiting themselves to the study of loan data only accepted. The
paper compares the correct classification accuracy rates for logistic regression andthree decision tree

algorithms. The logestic regression outperformed the decision tree methods. The most important variables
were: total payments, amount, grade, term, policy, purpose and intercept.

Keywords: Credit Scoring, Logistic Regression, Decision Trees.
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No. Variable type Wald df Sig. Odds! 95% C.Lfor EXP(B}

ratios Lower Upper
1 installment continuouq 1563.925 1 000 0.975 973 976
total_pymnt continuous 638.217 1 000 1.001 1.001 1.001
grade categorical 580.164 6 .000
grade(1) 379.473 1 000 0.001 .001 .003
grade(2) 420.231 1 .000| 0.003 .002 .005
grade(3) 507.085 1 .000| 0.008 004 .009
grade{4) 567.103 1 000 0.011 .007 016
grade(S) 531.629 1 000 0033 025 .044
grade(6) : 415111 1 0005 0122 .100 .149
" 4| total_rec_prcp continuous| 529,789 1 Q00| 1.001 1.001 1.001
5 int_rate continuous: 479.268 1 .000 1.563 1.502 1.627
5] purpose categorica J 108.650 13 .000
7 loan_amnt continuou 51.662 1 .000 1.000 1.000 1.000
8 amnt categorical 67.031 2 000
amnt(1) 56.113 1 .000| 0.238 0.162 0.344
amnt(2) 66.931 1 .000| 0322 0.2486 0.423
9 ing_last_6mths continuou 51.099 1 .000 .889 .861 918
10 pub_rec continuou 28.331 1 .000 662 .569 J71
11 revol_bal continuou 28.001 1 .000 1.000 1.000 1.000
12 annual_inc continuou 15.933 1 .000 1.000 1.000 1.000
13 credit_policy(1) continuou 8.584 1 .003 732 594 002
14 total_acc continuou 5703 1 017 980 .982 .998
15 open_acc continuou 4.219 1 .040 1.019 1.001 1.037
16 is_inc_v(1) continuou 4817 1 .032 891 801 .990
17 term(1) continuou 9.909 1 .002 774 .B80 .908
18 emp_length categorica 17.768 10 058
19 dti continuou 3.369 1 .066) 1.007 1.000 1.014
20| home_ownership categorical 6.249 4 .181
21 revol_util continuou 034 1 .855 1.000 998 1.002
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Model | Cut value | Nagelkerke R? | Hosmer and Lemeshow Classification rates %
Test good bad Total

0.3 (.494 0.757 95.8 65.9 92.1

0.5 0.494 0.757 99.0 51.3 93.1

0.7 0.494 0.757 99.6 35.3 91.6
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Model | Cut value | Nagelkerke R? | Hosmer and Lemeshow Classification rates %
Test good bad Total

1 0.3 0.494 0.757 95.8 65.9 92.1

2 0.5 , 0.494 0.757 99.0 51.3 93.1

0.7 0.494 0.757 99.6 35.3 91.6
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: Variables in the Equatione Table

B S.E Wald df Sig.| Exp(B)
term(1) 1.686 115 215.469 1 .000 5.397
credit_policy(1) .689 124 30.658 1 .000 1.992
grade 305.906 6 .000
grade(1) 2.699 .353 58.426 1 .000| 14.866
grade(2) 2.479 2441 103.401 1 000 11.926
grade(3) 2.038 1641 154.702 1 .000 7.673
grade(4) 1.809 J126| 205.726 1 .000 6.104
grade(s) 1.352 SIS 137.154 1 .000 3.864
grade(s) .781 112 48.405 1 .000 2.184
purpose 32.146 13 .002
purpose(1) -.474- 514 .848 1 357 8623
purpose(2) ~.667- 519 1.653 1 199 .513
S.tep 6 purposes(3) -.809- .530 2.332 1 A27 445
purpose(d) -.143- 833 .072 1 .788 .867
purpose(s) -.527- .526 1.008 1 316 .590
purpose(8) -.880- .529 2.766 1 .0986 A15
purpose(7) -.546- .536 1.035 1 .309 .580
purpose(8) -.600- .553 1.177 1 278 .549
purpose(9)| -1.0%1- 560 3.255 1 071 .364
purpose(10) -.735- 557 1.743 1 187 479
purpose(11} -.140- 562 .062 1 .803 .869
purpose(12) -.333- .608 .301 1 .583 Wavi
purpose(13)| -1.019- 583 3.051 1 .081 .361
loan_amnt .001 .000| 1089.983 1 .000 1.001
total_pymnt -.001- .000| 1249.633 1 .000 .599
Constant] -2.868- .532 29.063 1 000 .057

a. Variable(s) entered on step 6: purpose.
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Table 6: Classification- treed

Sample Observed Predicted
0 1 Percent Correct
0 2174 1769 55.1%
Training 1 610 25264 97.6%
Overall Percentage 9.3% 90.7% 92.0%
0 862 784 52.4%
Test 1 237 10723 97.8%
Overall Percentage | 8.7% 91.3% 91.9%
Growing Method: CHAID
Dependent Variable: credit
Table 7: Classification- tree2
Sample  Observed Predicted
0 1 Percent Correct
0 2085 1801 53.7%
Training 1 396 25422 98.5%
Overall Percentage | 8.4% 91.6% 92.6%
0 929 774 54.6%
Test 1 180 10826 98.3%
Overall Percentage | 8.8% 91.2% 92.4%
Growing Method: CRT
Dependent Variable: credit
Table 8: Classification- tree3
Sample  Observed Predicted
0 1 Parcent Correct
o 1540 2303 40.1%
Training 1 336 25593 98.7%
Cverall Percentage }6.3% 93.7% 91.1%
0] 676 1070 38.7%
Test 1 159 10746 98.5%
Overall Perceniage ] 6.6% 93.4% 90.3%

Growing Method: QUEST
Dependent Variable: credit
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