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ABSTRACT

In this article, an empirical study was conducted by using public dataset from Lending
Club Corporation, the largest online peer-to-peer (P2P) lending in the world. We explore
significant predictor variables related to P2P lending default that housing situation, length
of employment, average current balance, debt-to—income ratio, loan amount, loan purpose,
interest rate, public records, number of finance trades, total credit/credit limit, number of
delinquent accounts, number of mortgage accounts, and number of bank card accounts are
significant factors to loan funded successful on Lending Club platform.

We developed online P2P lending default prediction models using discriminant analysis,
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logistic regression, neural networks, and decision trees (i.e., CART and C5.0) in order to
predict P2P loan default. To verify the feasibility and effectiveness of P2P lending default
prediction models, borrower loan data and credit data used in this study. Empirical results
indicated that neural networks outperforms other classifiers such as discriminant analysis,
logistic regression, CART, and C5.0. Neural networks always outperforms other classifiers

in P2P loan default prediction.
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(Table 1) Cumulative Amount and Default Rate of P2P Loan Decisions
P2P Platform Date of Cumulative Amount of Delinquency Default
Corporations Establishment Rate Rate
Lending Club Mar, 2007 21,000Million USD 5.23% 6.86%
PROSPER Feb, 2006 6,000Million USD 6.92% 8.76%
LENDIT Apr, 2015 93Million USD 0.84% 1.36%
8PERCENT Dec, 2014 102Million USD 0.60% 1.59%
PopFunding May, 2007 T9Million USD 14.70% 3.84%
HonestFund Jun, 2015 86Million USD 0.62% 0.98%
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(Table 2) Loan Application Status of
Lending Club(Jan 2016 to

Dec 2017)
Application Status BRIlEsr @i

Loans
1) Current 577,331
2) In Grace Period 9,818
3) Delinquency(16 to 30 days) 3,242
4) Delinquency (31 to 120 days) 15,657
5) Fully Paid 120,434
6) Default 32,816
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(Table 3) Variable Used in the Study

Characteristics Variables Descriptions
Housing Situation(X1) Our values are: rent, own, mortgage, other
Borrower | Length of Employment(X2) Employment length in years
Characteristics | Average Current Balance(X3) Average current balance of all accounts

A ratio calculated using the borrower’s total monthly

Debt to Income Ratio(X4) debt payments on the total debt obligations

Loan Amount(X5) The listed amount of the loan applied for by the

borrower
Loan 14 loan purposes: debt consolidation, credit card,
Characteristics | Loan Purpose(X6) home improvement, major purchase, medical, car
loan, moving, vacation, house, and other
Interest Rate(X7) Interest rate on the loan
Public Records(X8) Number of derogatory public records
Number of Finance Trades(X9) Number of finance trades
Total Credit/Credit Limit(X10) Total high credit/credit limit
Credit . The number of accounts on which the borrower

Number of Delinquent Accounts(X11)

Information is now delinquent

Number of Mortgage Accounts(X12) | Number of mortgage accounts

The number of bankcard accounts in the
borrower’s credit file

Default Rate |Loan Funded Successful(Y) Dependent variable

Number of Bankcard Accounts(X13)
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(Table 4) Maximum Tree Depth and Splitting Criterion of Decision Trees

Algorithms Splitting Criterion Maximum Tree Depth Minimum Number of Cases
o Parent Node: 5
CART Gini Index Child Node: 1
Parent Node: 5
C5.0 Entropy Index Child Node: 1

0
6832186183
r{ves }interest.rate < 0.162 (o
0
15430 / 23647

housing.situation = ANY, MORTGAGE,OWN

0
5772/ QTGQ

] 0 0 0 1] 0 1 1 1
EZBM ISZﬁSJ BGSG ! 1358J ESN / SQZJ @051 1OTJ 53/73 296 / 536 361/624 183 /282 171/ 253

Dept.to.Income < 26.6
1
1441/ 2839

interest.rate < 0.193

1
975/ 1768

interest.rate >= 0.3
4
955/ 1695

—Dept.to.Income < 37.8 —

1
784 11442

Iuan amount < 10.1

[01/116)

total.credit >= 70.7e+3

(Figure 2) An Example of CART Rules from Training Dataset 1

TFRA Z ) YE2e] Zlo](maximum depth

of tree)& 5% A|A

& ol Al e

210] 2071 491 7] F-Ewhe (parent node) ]
4 purity)oll W34 A-45-E) child node)
So] e4Esk 27H89.0 5 ol gl A

A pEni &

Gieol wja) A4 v)E

o] st S7keHA] Faksith <Figure 2>
<Figure 3>& CART$ C50% F54¥ +H{v
f-(classification tree)®] 7125 WERH Zlo]th.
A WA dlo]E Al(dataset 1) 7122 CART

oAM= 7P A Q= WSE FEE v}
t(root node)2] #1219 = viEo|A-&o] &
FHAA, o2 FHAhFaH, FFAE

i, SAEAHETA/AS e, HET
%

2
4 7}” <Table 5>0ﬂ A8t
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(Table 5) The Determinant Factors for Predicting P2P Lending Default
Ranking MDA LR MLP CART C5.0
Number of
Top 1 Interest Rate Interest Rate Bankeard Accounts Interest Rate Interest Rate
Top 2 Loan Amount Debt to Loan Purpose Housing Situation Loan Amount
Income Ratio
. . Length of Debt to Debt to
Top 3 Public Records Loan Amount Employment Income Ratio Income Ratio
Number of Total Credit/ Total Credit/
Top 4 Mortgage Accounts Credit Limit Loan Amount Credit Limit Loan Purpose
Tob 5 Debt to Number of Total Credit/ Loan Amount Total Credit/
D o Income Ratio Finance Trades Credit Limit Credit Limit

Note: MDA (Multiple Discriminant Analysis), LR(Logistic Regression), MLP(Multi-Layer Perceptron),
CART (Classification and Regression Tree), C5.0(Commercial version 5.0).

(Table 6) Misclassification Rate of P2P Lending Default Prediction Models

Data Set no. Types MDA LR MLP CART C5.0
Dataset 1 Training 0.2136 0.3630 0.1766 0.2008 0.2276
Validation 0.2300 0.3427 0.1802 0.2301 0.2064
Dataset 2 Training 0.2013 0.3557 0.1705 0.2116 0.2054
Validation 0.1994 0.3866 0.1892 0.2378 0.2189
Dataset 3 Training 0.2296 0.3398 0.1634 0.2366 0.2343
Validation 0.1923 0.3722 0.1911 0.2210 0.1965
Training 0.2322 0.3683 0.1723 0.2111 0.2312

Dataset 4 — — p—
Validation 0.2145 0.3955 0.1899 0.2499 0.2207
Dataset 5 Training 0.1953 0.3492 0.1632 0.2375 0.2188
Validation 0.2023 0.3740 0.1902 0.2177 0.2094
Average Training 0.2144 0.3553 0.1692 0.2192 0.2275
Validation 0.2077 0.3742 0.1881 0.2313 0.2100

Note: MDA (Multiple Discriminant Analysis), LR(Logistic Regression), MLP(Multi-Layer Perceptron)

CART (Classification and Regression Tree), C5.0(C

Hpo} ko] AEH9l FAZHRL whA o] o
< 1)=& 0.20770]H,
2AEA ] it LR FEE 037422 e
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