Summary of Waseda Univ. Experimental Study on Economic Value of Personal Credit Information

Methods of Analysis

Two analyses were conducted to verify the economic value of personal credit information and the relationship between availability of Teranet information and account deterioration through comparison of deterioration rates before and after introduction of Teranet. 

Analysis 1: Compare and verify the account deterioration rates for accounts classified based on initial credit amounts before and after Teranet introduction, specifically the difference of account deterioration rates among customers registered to see contribution of personal credit information from Teranet to improvement of the rates.  

Analysis 2: Classify customers registered before Teranet into the following two groups, based on the Teranet information that became available later; a group that is assumed the customers could enter a contract with Teranet information used at the registration; and the other group that is assumed the customers could not enter the contract with Teranet, and verify the difference of account deterioration rates between the two groups.  This is a simulation-based analysis that figures out how the rates would change with and without Teranet information and that measures impact on accuracy of risk determination.  

Both analyses apply the probit model required to verify increase and decrease of the account deterioration rate.   

1. Data

This study uses data provided by a non-bank consumer loan company, a member of Teranet, and samples extracted at random from its customers.  Samples in Analysis 1 are customers registered during one month before and three months after Teranet introduction.  Samples in Analysis 2 are customers registered for about three months before as well as ones whose balances remain one year later from Teranet.  Some differences in customer profiles before and after Teranet in addition to Teranet factors would have impact on contents of credit. This needed be taken into consideration for the analyses.    
2. Analysis 1: Compare Deterioration of Credit Amount.

Use the following variables in analysis 1. 

(1) Dependent Variable

This analysis defines credit over sixty-one days from the last payment as controlled credit and deteriorated account.  Assign 1 (controlled) to accounts categorized into the controlled credit within 270 days after the start of loan, and 0 (operating) to the other normal accounts.  

(2) Independent Variable

Teranet: Assign 0 to sampled customers registered before Teranet, and 1 to customers after Teranet. 
(3) Control Variable

Variables related to customer profiles and assumed to impact on the rates of deteriorated account as control variables; credit amount, annual income, years of employment, and type of residence.  With distribution trend of the variables considered, logarithmic transformation is applied for credit amount, annual income and years of employment.

(4) Interaction

Due to possible interaction of the two factors, Teranet X credit amount is incorporated into the model as variable to capture the difference of impact by the volume of credit amount.  

3. Analysis 2: Compare accuracy of risk determination.
(1) Dependent Variable

Assign 0 or 1 to accounts based on their status one year after Teranet introduction. 

1 (controlled): Accounts over sixty-one days from the last payment, 

0 (operating): Other normal credit accounts.  

(2) Independent Variable: Credit Decision

Based on the scoring with Teranet information, assign 0 to accounts that are highly likely to be judged as “contract possible”, and 1 to accounts to be judged as “contract impossible”.

(3) Control Variable

Variables deeply related to customer profiles such as credit amount, annual income, years of employment, type of residence.  

(4) Interaction

Due to possible interaction of decision of credit and credit amount, the decision X the amount was incorporated in the model as the variable to capture the difference of impact by the volume of credit amount.

Results of Analyses
1. Rate of Account Deterioration 

Figure 8 shows that the rate of account deterioration changes between before and after introduction of Teranet.  Coefficient of Teranet is significantly negative, and Teranet greatly reduces the probability that accounts fall into controlled credit. Negative coefficient of interaction of credit amount and Teranet indicates that the higher credit amount is, the higher the economic value of Teranet information is.  Coefficients of all control variables are significantly negative, indicating that the probability of account deterioration becomes low in accounts with higher income, longer years of employment and home ownership.  Differences of customer profiles affect the rate.   

Figure 8: Parameter Estimate Value & Model Fit  (Analysis 1)

Dependent variable: Operating=0, Controlled=1              (N= 19,929)           

	Variable
	Coefficient

	Section
	 -0.41:***

	Teranet (0: before, 1: after)
	                                  -0.41**

	Credit Amount
	-0.22***

	Annual Income
	-0.21***

	Years of Employment
	-0.06***

	Type of Residence (non-owner:0, owner:1)
	                                  -0.08**

	Credit Amount X Teranet
	                                 -0.17*

	Model Fit 
	X2 = 20064.1

‘df= 19922,  p= 0.24 


*p<.05,  **p< .01,  ***p< .001

2. Comparison of Risk Determination Accuracy

Figure 9 explains how much Teranet information contributes to improvement of risk determination in crediting. Negative coefficient of credit decision indicates that the rate of account deterioration for customers registered without Teranet would remain low, if credit decisions are made based on Teranet information at their registration.  Teranet information significantly improves accuracy of risk determination.  Just as Analysis 1, negative coefficient of credit amount X Teranet indicates Teranet information increases possibility that accuracy of risk determination for accounts with higher credit amount would improve.  Coefficients of the control variables except the credit amount are not significant.  A major reason that the differences of customer profiles do not have great impact on the rate of deterioration is related to characteristic of independent variable as specified in section (3).  The scoring model developed with Teranet contains attributes of customers such as annual income prior to Teranet.  Those attributes are incorporated when they are categorized into two groups by variable of credit decision and it did not have significant effect in the probit model of this study.  

Figure 9: Parameter Estimate Value & Model Fit  (Analysis 2)

Dependent variable: Operating=0, Controlled=1                     (N= 64,540)           

	Variable
	Coefficient

	Section
	-0.91:***

	Teranet (0: before, 1: after)
	                                 -0.93***

	Credit Amount
	                                -0.07*

	Annual Income
	                                 -0.04

	Years of Employment
	                                -0.02

	Type of Residence (non-owner:0, owner:1)
	                                 0.02

	Credit Amount X Teranet
	                                  -0.11**

	Model Fit 
	X2 = 64783.6

‘df= 64533,  p= 0.24 


*p<.05,  **p< .01,  ***p< .001

 Conclusion

The analyses concluded that Teranet information has effect that reduces the rate of account deterioration.  Analysis 1 verified that the rate of deterioration significantly goes down after Teranet introduced, which could increase accuracy to determine risk. Analysis 2 proved that the rate for accounts registered before Teranet could be lower if Teranet were available at their registrations.  In other words, credit decision with Teranet information makes risk determination more accurate.  The results support effectiveness of personal credit information and economic value in the consumer credit market.   










