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Variable Name Description                                            

Id Borrower ID                                            

Time Time stamp of observation                             

orig_time Time stamp for origination                            

first_time Time stamp for first observation                      

mat_time Time stamp for maturity                               

balance_time Outstanding balance at observation time              

LTV_time Loan-to-value ratio at observation time (in %)       

interest_rate_time Interest rate at observation time (in %)             

hpi_time House price index at observation time (base year=100)

gdp_time Gross domestic product (GDP) growth at observation time (in %) 

uer_time Unemployment rate at observation time (in %)         

REtype_CO_orig_time Real estate type condominium = 1, otherwise = 0      

REtype_PU_orig_time Real estate type planned urban development = 1, otherwise = 0 

REtype_SF_orig_time Real estate type single-family home = 1, otherwise = 0 

investor_orig_time Investor borrower = 1, otherwise = 0                

balance_orig_time Outstanding balance at origination time              

FICO_orig_time FICO score at origination time (in %)                

LTV_orig_time Loan-to-value ratio at origination time (in %)       

Interest_Rate_orig_time Interest rate at origination time (in %)             

hpi_orig_time House price index at origination time (base year=100) 

default_time Default observation at observation time               

payoff_time Payoff observation at observation time                

status_time Default (1), payoff (2), and nondefault/nonpayoff (0) observation at observation time 

Table 1: Original Dataset Variables
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Variable T_Test_P_Value Wilcox_Test_P_Value Variable_Status

balance_time 3.90344E-05 1.84980E-41 Selected

LTV_time 0.00000E+00 0.00000E+00 Selected

interest_rate_time 0.00000E+00 0.00000E+00 Selected

hpi_time 2.85848E-278 1.48749E-259 Selected

gdp_time 0.00000E+00 0.00000E+00 Selected

uer_time 8.44876E-96 3.76076E-97 Selected

REtype_CO_orig_time 9.54720E-01 9.54753E-01 Not Selected

REtype_PU_orig_time 3.10972E-01 3.15310E-01 Not Selected

REtype_SF_orig_time 4.41149E-03 4.62028E-03 Selected

investor_orig_time 1.09100E-03 1.47633E-03 Selected

FICO_orig_time 0.00000E+00 0.00000E+00 Selected

LTV_orig_time 4.86861E-192 5.14572E-161 Selected

Interest_Rate_orig_time 5.05508E-18 1.26019E-174 Selected

hpi_orig_time 0.00000E+00 0.00000E+00 Selected

ToB 4.79760E-258 7.22935E-49 Selected

IR_change 2.62284E-110 1.00869E-184 Selected

HPI_pct_change 0.00000E+00 0.00000E+00 Selected

RemBal_pct 0.00000E+00 0.00000E+00 Selected

GDP_change_t 0.00000E+00 0.00000E+00 Selected

UER_t 8.44876E-96 3.76076E-97 Selected

GDP_change_t_norm 0.00000E+00 0.00000E+00 Selected

UER_t_norm 8.44876E-96 3.76076E-97 Selected

GDP_change_t_norm_3 1.40261E-221 0.00000E+00 Selected

GDP_change_t_norm_6 1.33880E-71 1.49710E-148 Selected

GDP_change_t_norm_9 3.74331E-11 5.50900E-18 Selected

GDP_change_t_norm_12 4.70759E-43 8.53745E-83 Selected

UER_t_norm_3 2.48686E-19 9.43480E-51 Selected

UER_t_norm_6 1.13412E-129 0.00000E+00 Selected

UER_t_norm_9 2.60980E-207 0.00000E+00 Selected

UER_t_norm_12 2.69673E-213 0.00000E+00 Selected

Table 2: Univariate Results
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Figure 1: Data Imbalance Check
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Logistic Regression XGBoost NN 

Accuracy 0.975 0.975 0.863

AUC (Prob) 0.731 0.784 0.696

GINI (Prob) 0.463 0.568 0.392

True Positives 0 0 1093

AUC (Binary) 0.499 0.499 0.572

GINI (Binary) 0.00 0.00 0.145

Recall 0.00 0.00 0.243

Precision 0.00 0.0 0.093

F1 NaN NaN 0.145

Table 3: Performance Results (for more information on technical terms see 6. Glossary)
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Figure 2: Feature Importance Plot for XGBoost Model Figure 3: Coefficient Plot for Logistic Regression Model

Figure 4: Feature Importance Plot for the NN (Shap-Values are normalised)
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: 

(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠) / (𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠)

(𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠) / (𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠 +  𝐹𝑎𝑙𝑠𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠)

(𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠) / (𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠 +  𝐹𝑎𝑙𝑠𝑒 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠)
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