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1. EXECUTIVE SUMMARY 

1. For this research study, we analyzed the use of various types of cash flow data in highly 

automated underwriting systems utilized by six financial services institutions which offer 

and originate consumer and small business loans across a broad set of geographies in the 

U.S.  The use of the various types of cash flow data, in conjunction with, or in lieu of, more 

traditional credit bureau derived data has been used to underwrite credit for both 

consumer loans and small business loans.   

2. We find compelling evidence that indicates that among the sample populations and 

products CRA analyzed, the cash flow data are predictive of credit risk and loan 

performance across the highly heterogeneous set of participants.2  In our separate analyses 

of each participant, the results appear to be robust across both consumer and small 

business populations as well as across the credit spectrum, including among borrowers with 

no, or very low, traditional credit scores, some of which may reflect ‘no-file’ or ‘thin-file’ 

borrowers.  Among the sample populations and products, the cash flow data and traditional 

credit data, when analyzed, displayed some degree of asymmetric information, and the 

cash flow data frequently improved the sorting of risk among borrowers posing similar 

credit risks, as measured by the traditional credit data.     

3. Where data were available, we observe customers to have lower incomes, on average, as 

compared to the geographies in which they reside, and many customers reside in majority 

minority or predominantly minority geographies, suggesting a sizeable share of the sample 

populations may include customers who traditionally have been credit constrained.  This 

limited evidence suggests that the participants’ use of cash flow data in highly automated 

                                                      

2 CRA did not conduct an analysis of Participant 3’s sample population as loan level data were not made available.   
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underwriting systems expanded access to credit for consumers and small businesses that 

may traditionally have found it difficult to access credit markets.3     

4. For the subset of participants for whom we have proxied data for race/ethnicity and/or 

gender, we were able to test whether or not the cash flow data were predictive of credit 

risk among demographically neutralized populations.  We found the degree to which the 

cash flow data were predictive of credit risk to be relatively consistent across multiple 

demographic groups within the sample populations.  The cash flow data, rather than 

proxying for demographic attributes, appear to predict credit risk within each group in the 

sample populations.  The use of cash flow data in the highly automated underwriting 

processes represented by the sample populations and products did not appear to create a 

disparate impact.  

2. SCOPE OF ASSIGNMENT 

5. FinRegLab engaged Charles River Associates (“CRA”) to conduct analyses of the use of cash 

flow data by participating financial services institutions in highly automated underwriting 

models of credit applications and loan originations.4  FinRegLab’s intent is to undertake a 

quantitative analysis of important questions raised by the increased use of cash flow data in 

the market for consumer and small business loans.5  Those research questions include: 

A. Are cash flow data useful in predicting credit risk in the underwriting process, as 

compared with traditional credit scores and/or credit bureau attributes? 

                                                      

3 The evidence is limited due to data constraints.  

4 We use the term financial services institutions to indicate that the participants offer credit products to 
consumers and small businesses.  The term does not suggest they are depository institutions, and not all of the 
participants are chartered financial institutions. 

5 We generally use the terms customer, applicant and borrower to include both consumers and small businesses 
in this context.  
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B. Does the use of cash flow data expand the availability of credit, particularly with 

respect to consumers and small businesses that may have experienced constrained 

access to credit under more traditional underwriting criteria? 

C. What, if any, fair lending risks appear to arise from the use of cash flow data in 

such highly automated underwriting processes? 

6. To analyze these questions, FinRegLab identified financial services institutions which had 

built and implemented highly automated underwriting systems that utilized cash flow data 

in some measure to assess credit risks and to decision credit applications and solicited their 

participation in the research study.   

7. CRA designed the quantitative research.  This included the determination of the types of 

analyses that would be undertaken and the data that would be required from each 

participant.  CRA also defined and provided the logistical support to enable the complex 

data transfers, encryption and IT security necessary to ensure customer privacy was 

maintained throughout the process.      

3. METHODOLOGY  

3.1. Financial Institution Participants 

8. FinRegLab recruited six financial services institutions to participate in this research.  The 

institutions are highly heterogeneous with respect to products offered, geography, types of 

cash flow data utilized, how such data are used, and the sources of the cash flow data.  

Further, the participants have different lengths of market participation time, and different 

volumes of applications underwritten and loans originated.  Two of the institutions focus on 

small business lending, while four focus primarily on direct consumer lending.  Two of the 

institutions are certified Community Development Financial Institutions (“CDFIs”).  The 

participants include five for-profit firms and one non-profit.  Several of the participants are 

nationally based, while others are highly concentrated in selected geographies.  All 
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participants share a mission focus on increasing access to markets they view as traditionally 

underserved.   

9. Each institution has developed proprietary algorithms that utilize cash flow data as a 

component in their assessment of applicant credit risk.  The institutions did not provide 

their algorithms to CRA, but rather provided individual cash flow metrics and, in some cases, 

the credit scores created by their proprietary algorithms utilizing cash flow metrics.  The 

nature and sources of the cash flow data differ across institutions. Our ability to provide 

detailed descriptions of each cash flow attribute is limited by their proprietary nature.  

Some of the institutions utilize the cash flow data in conjunction with various traditional 

credit bureau attributes and/or scores, while others do not.  Most of the institutions utilize 

the cash flow data as a component of their primary assessment of credit risk; however at 

least one institution uses the cash flow data as a component of a ‘second-chance’ 

underwriting evaluation.  Each of the institutions has deployed their proprietary algorithms 

to originate loans in the marketplace.   

10. Each institution takes a unique approach to the use of cash flow data.  Each institution has 

invested significant resources to identify and test various relationships among cash flow 

data and other factors that impact credit risk.  Each participant has provided to CRA a 

description of extensive model development efforts meant to establish relationships they 

believe to be robust and predictive.  Thus, we have the advantage of testing relationships 

the participants believe to exist, rather than simply theorizing about a potential set of 

relationships that may exist.  We are able to test cash flow based scores, derived from a 

number of underlying cash flow metrics, as well as individual cash flow metrics.  The relative 

breadth of lending products offered by the participants allows us to analyze the use of cash 

flow data on products with varying durations across a diversity of customer-types.  The 

participants have, for the most part, utilized their models in the marketplace for some time, 

and most have relatively robust information regarding the actual performance of loans 

originated using the cash flow data in their models to assess credit risk.    
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11. The heterogeneous nature of the participants does introduce limitations to the potential 

analyses.  For example, the diversity of products and approaches means that the 

aggregation of data across the institutions is not feasible.  The analyses were conducted 

separately for each institution and those individual analyses are reported in the 

appendices.6  While most of the participating institutions have substantial loan volumes, 

allowing us to undertake statistical testing, our ability to draw conclusions about individual 

cash flow attributes is more circumscribed, as not all participants utilize the same (or, in 

some cases, even similar) cash flow attributes.   Our ability to utilize the denied applications 

in our analysis was also limited by the research design, in that there is no performance data 

for applications that did not result in an originated loan, including approved applicants that 

chose not to proceed with the loan.7  These applicant and loan populations, while sizeable, 

appear not representative of the overall US population.  Further, most of the participants 

began using cash flow attributes to model risk in a period of general economic expansion 

following the end of the Great Recession.8  As such, we have limited ability to observe the 

actual performance of these models in time periods with relatively more adverse economic 

conditions.      

3.2. Data  

12. The data requested from each participant included the following: 

 Application-level data including credit score measures derived from cash flow 

data, credit scores derived from traditional bureau attributes, individual cash flow 

attributes, traditional credit attributes, application status (e.g. approved, declined, 

etc.), application date, and geography    

                                                      

6 At the direction of FinRegLab, CRA will not attribute the results of the analyses to specific participants.   

7 It is common in lending markets that some share of approved applications do not result in an originated loan.  

8 Commonly understood to be June 2009; available at:  https://www.minneapolisfed.org/publications/special-
studies/recession-in-perspective. 

https://www.minneapolisfed.org/publications/special-studies/recession-in-perspective
https://www.minneapolisfed.org/publications/special-studies/recession-in-perspective
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 For originated loans, loan-level data on performance of the loan (including default 

and/or delinquency information) 

 Gender proxies and Bayesian Improved Surname Geocoding (“BISG”) race and 

ethnicity probabilities based on the applicant/borrower’s surname and geography.  

BISG probabilities were calculated using assumptions closely mirroring those in the 

CFPB’s publicly-available computer code for calculating BISG probabilities.9    

13. Most participants provided data on all three dimensions.  CRA worked with each participant 

to refine the data request based upon the specific policies and procedures of each 

institution.  This included identifying those attributes which each institution defined to be 

cash flow metrics, and those they believed important in their underwriting process.  As 

such, there is an inherently broad definition of the metrics considered to be “cash flow.”  

We worked with each participant to identify performance metrics that were objective and 

not subject to discretion or judgment.  As a result we may be testing performance metrics 

that differ from a participant’s internal performance metrics and those upon which their 

proprietary algorithms were tested and developed.  It is important to understand that not 

every requested data element was used by each participant in their own underwriting 

process.   Zip code data, for example, were provided by participants that do not use that 

data as part of their automated underwriting process.  Care was taken to assess the validity 

and completeness of the provided data.  Populations generally were defined by time period 

and were not subjectively selected by the financial institution.  Basic diagnostics are 

reported in the respective Appendices for each participant.  Finally, CRA validated that the 

BISG probabilities were constructed in a manner not materially different from the 

assumptions reflected in the CFPB’s publicly-available computer code for creating BISG 

probabilities.    

                                                      

9 Generally, BISG probabilities were calculated by the financial institution, negating the need to provide personally 
identifiable information (“PII”) associated with the applicants and borrowers to CRA. 
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3.3. Analytical Approaches 

14. CRA defined an analytical approach specific to each of the research questions described 

above.   

15. First, we assessed the degree to which the evaluation of credit risk was facilitated through 

the use of cash flow data.  This is commonly referred to as “lift” with respect to default risk 

modeling.  This lift is not one-sided.  It does not imply only increasing credit scores.  Rather, 

lift implies movement in both directions: increasing the credit scores of those who are, in 

fact, more likely to repay, and decreasing the scores of those who are, in fact, less likely to 

repay.  For this reason, it may be more intuitive to conceptualize this exercise as rank 

ordering risk from highest risk borrowers to lowest risk borrowers.  Of particular interest is 

whether cash flow data can be used to accurately evaluate credit risk for customers for 

whom a traditional credit score does not exist or for whom the credit score is based on 

relatively little market experience, such as for those with a ‘thin’ credit file.   

16. For this purpose, we utilized the loan-level performance data.  First we assessed the degree 

to which correlation(s) were observed between the known set of defaulted and non-

defaulted accounts, the individual cash flow attributes, and the institution’s proprietary 

credit scores which were derived from the cash flow attributes.10  Next, we developed a 

series of multivariate logit models to ascertain the relationship between the cash flow 

attributes and scores and the probability of default.  Finally, we computed the receiver 

operating characteristics (“ROC”) and the area under the ROC curve (“AUC”).  These metrics 

                                                      

10 Throughout this report the term statistically significant should be understood to be based upon a 95% 
confidence level, unless otherwise stated.   
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are commonly used to understand the degree to which an attribute ‘predicts’ likelihood of 

default.11          

17. The second research question is somewhat more subjective.  While each participant 

expressly indicated a focus on meeting the needs of traditionally underserved or access-

constrained customers, we reviewed the available data for empirical evidence to suggest 

whether the customers of these participants have attributes that may correlate with 

consumers or markets that are commonly viewed as underserved or access constrained.  

Where possible, we utilized credit scores derived from traditional credit bureau attributes 

as a proxy for the degree to which access may previously have been constrained.   

Additionally, we have used various publicly available metrics for the geographies associated 

with the customer-level application and loan data to describe the customers receiving the 

products.  These metrics include median income and majority minority geography status. 

18. While these questions allow for an analysis of the potential benefits of cash flow data for 

the evaluation of credit risk, the final question focuses on an important risk inherent in 

every underwriting process – fair lending risk.  The highly automated processes by which 

the cash flow attributes and associated credit scores are derived dictates a focus on 

disparate impact (“DI”) risk, rather than disparate treatment risk.12  Under disparate impact 

theory, an objective policy or factor, applied uniformly and without judgment or discretion, 

may create disparate outcomes (e.g. differences in average credit scores, average denial 

rates or average prices) on a prohibited basis.  The most common prohibited bases 

evaluated by fair lending examiners include race, ethnicity, age, or gender.   Where 

                                                      

11 See, for example, Bowen Baker, “Consumer Credit Risk Modeling,” MIT Departments of Physics and EECS, 70 
Amherst Street, Cambridge, MA 02142, December 17, 2015.  The ROC plots the true positive rate (TPR) relative to 
the false positive rate (FPR) for a given probability cutoff such that a completely random predictor will produce a 
straight line from (0, 0) to (1, 1) with an AUC of 0.5.  A perfect predictor will produce a square ROC with an AUC of 
1. 

12 It was beyond the scope of this project to validate that the cash flow metrics and associated credit scores would 
be viewed by federal financial regulatory agencies as empirically derived and statistically sound (‘EDSS’) under 
Regulation B and prudential guidance.  
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disparate outcomes are caused by the objective policy or factor, the empirical analysis 

focuses on the business necessity (or justification) for the use of such a factor.  For this 

research study, the business necessity includes the accurate prediction of credit risk default 

probabilities.  We have undertaken analyses that attempt to discern whether the cash flow 

attributes or derived scores predict credit risk or may be serving as a proxy for one or more 

of the prohibited basis groups.  The techniques for analyzing this question were developed 

over the past two decades and have been tested on attributes sourced from traditional 

credit bureau data on populations where race, ethnicity, age and gender were known.13  

19. We have employed similar analytical techniques here, which require dividing the sample 

populations into demographic groups, but with the important caveat that we had to proxy 

for race, ethnicity and gender because they are unknown for the populations in this 

analysis.14  Using proxies, we isolated sub-populations with a relatively high likelihood of 

belonging to a given race, ethnicity or gender group.15  Within each group, we then applied 

similar analytical techniques to those used to answer the credit evaluation question.16  By 

restricting the tests to analyses within prohibited basis groups, we are measuring the 

degree to which these attributes can be used to evaluate credit risk among a group of 

customers belonging to the same race, ethnicity or gender.    

                                                      

13 See Avery, Brevoort, Canner “Does Credit Scoring Produce a Disparate Impact?” Real Estate Economics, Vol. 40, 
Issue S1, December 2012, S65 – S114.  

14 Financial Institutions are generally prohibited from collecting demographic information on prohibited status 
with the notable exception of mortgage activity reportable under the Home Mortgage Disclosure Act (“HMDA”). 

15 We adopt the threshold approach using the BISG probabilities.  If a consumer has an estimated BISG probability 
of 75% or more, we consider them likely to belong to a particular subgroup.  While CFPB research has asserted that 
the continuous approach, which assigns to each individual a vector of probabilities for each race/ethnicity, may be 
more accurate in determining the total count of each demographic subgroup across a nationally representative 
population, for the analysis performed in this report we believed the threshold approach was more useful because 
it provides greater confidence that the borrowers designated as likely belonging to a given subgroup are, in fact, 
members of the subgroup.  One could use other thresholds than 75%, but we considered that a higher threshold 
might further decrease population size and lower thresholds might blur the DI measures. 

16 Avery, Brevoort and Canner refer to the within group tests as estimating the model in demographically neutral 
environments. 
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20. See appendix G for a glossary of technical terms.  

3.4. Use of Proxies 

21. This analysis utilizes BISG to develop race and ethnicity proxies.  Gender proxies were 

generally provided by the participants, and the underlying approaches utilized the 

applicant’s or borrower’s first name in combination with data from the Census Bureau.17    

We believe these proxies to be useful for this type of testing, and we observe these 

approaches to be commonly used and accepted by federal financial regulatory agencies, 

including, for example, the CFPB.18  The use of such proxies, however, is not without 

limitations and necessitates cautious interpretation of the results.  A relatively small but 

growing body of academic research finds that the use of the proxies can be accompanied by 

sizeable measurement errors. 19  In certain circumstances, the proxies are subject to 

substantial Type 1 and Type 2 errors.  Specifically, the proxies fail to identify properly actual 

members of each group (or assign a very low probability of belonging to a group, when the 

person belongs to the group), and incorrectly assign individuals to the wrong group (or 

assign a high probability of belonging to the wrong group).    

4. FINDINGS 

22. Below we report the findings for each participant.  Due to the proprietary nature of the 

algorithms developed by the participants and the resulting cash flow metrics, we describe 

the cash flow metrics in broadly generic categories.  It is important to understand that we 

are not evaluating the predictiveness of each participant’s overall underwriting process.  All 

of the participants’ respective automated underwriting processes utilize additional 

information and attributes beyond the cash flow data.  We have isolated the cash flow 

                                                      

17 There are numerous commercial software packages available to create gender proxies.   

18 The CFPB has made public the computer code it uses to calculate BISG probabilities, and it is available at: 
https://github.com/cfpb/proxy-methodology. 

19 Zhang, “Assessing Fair Lending Risks Using Race/Ethnicity Proxies,” Management Science, Vol 64, Issue 1, Jan. 
2018. https://doi.org/10.1287/mnsc.2016.2579, Published Online, November 17, 2016. 

https://github.com/cfpb/proxy-methodology
https://doi.org/10.1287/mnsc.2016.2579
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metrics and/or scores from that overall process.  As such, these results should not be 

interpreted as reflecting each participant’s overall ability to model credit risk.   

23. Care should be taken in making comparisons of the results across the participants.  The 

heterogeneous nature of the participants, as discussed above, makes such comparisons 

potentially misleading.   

4.1. Participant #1 

24. Participant 1’s automated underwriting process uses a series of cash flow metrics derived 

from the applicant’s transactional history via proprietary algorithms.  The algorithms are 

applied to several recent months of account transactions and used to calculate cash flow 

metrics related to income, expenses, balances and activity levels.  Participant 1 provided to 

CRA a loan-level data file containing twenty-four cash flow metrics for each of 10,957 

originated loans, as well as the source of the transaction data from which the applicant’s 

transaction history was analyzed, the geography of the borrower, and a delinquency 

indicator.  See Appendix A, Table 1 for basic diagnostics on the data provided. 

25. We found compelling evidence that the cash flow metrics are correlated with the likelihood 

of default in the sample population.  We separated the borrowers into delinquent and non-

delinquent populations and performed a difference in means test between the two groups 

on each of the cash flow metrics.  Sixteen of the 24 provided cash flow metrics were 

observed to have statistically significant differences among the delinquent as compared to 

non-delinquent borrowers.  See Appendix A, Table 2 for the test results.  

26. Next, we estimated several logit models of the likelihood of delinquency and calculated 

AUCs based on each.  In the first model, we included as predictors the five cash flow 

variables identified by Participant 1 as among the most important in their underwriting 

process.   In the second model, we included as predictors the cash flow metrics found to 

have statistically significant differences in means among delinquent borrowers as compared 

to non-delinquent borrowers.  In the third model, we included all of the cash flow metrics as 

predictors.   
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27. The AUCs obtained were .597, .713, and .725 for models 1 through 3, respectively.  See 

Appendix A, Tables 3 and 4 and Chart 1 for complete model results.  These AUCs 

meaningfully diverge from .5 (which would indicate no predictive power) and are at levels 

which, in our experience, suggest a relatively robust ability to predict likelihood of default 

within the test sample.     

28.  Our ability to evaluate Participant 1 with respect to the question of the possible expansion 

of credit access was constrained by the available data.  We were not able to examine 

traditional score ranges, number of trade lines, length of time on bureau or other attributes 

frequently used to identify consumers or markets with potentially less access to credit.    

29. The data included zip code and a proxy for income, which allowed us to make some 

potential inferences as to the demographics of customers obtaining credit from Participant 

1.  Approximately 64% of the loans in the sample population were made to customers 

residing in a majority minority zip code, based upon data from the 2017 American 

Community Survey (“ACS”) (see Appendix A, Table 5).20  Approximately 29% of the loans 

were made to customers residing in predominantly minority zip codes, based upon data 

from the 2017 ACS (see Appendix A, Table 6).21  Such metrics are difficult to put into 

context.   Nonetheless, these shares suggest a relatively high level of minority customers 

seeking and gaining access to the product offered by Participant 1.  We also report (see 

Appendix A, Tables 5 and 6) the shares of delinquent and non-delinquent customers by 

majority minority zip code and by predominantly minority zip code.  While we do not 

observe a difference in delinquency rates among customers residing in majority minority zip 

code as compared to those not residing in such zip codes, a slightly higher delinquency rate 

is observed among customers residing in predominantly minority zip codes as compared to 

                                                      

20 Majority minority zip codes are those in which the minority population exceeds the non-Hispanic white 
population.  That is, less than 50% of the residents in the zip code are reported as non-Hispanic white, based upon 
the 2017 ACS. 

21 Predominantly minority zip codes are those in which the minority population exceeds 80% of the total 
population of the zip code, based upon the 2017 ACS. 
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those not residing in such zip codes.  These are raw delinquency rates, uncontrolled for any 

differences in customers’ creditworthiness.  

30. We compared the income proxy available for each customer to the median household 

income of the zip code in which each customer resides.  The income proxy is based upon 

Participant 1’s proprietary algorithm and is calculated without the application of judgment; 

however it is not directly comparable to the zip code level household income reported by 

the US Census bureau.22  This may lead to a downward bias in the income proxy, and it 

likely underestimates, on average, customers’ actual income levels.  Thus, the observation 

that approximately 83% of the customers have incomes at or below the median income of 

the zip code in which they reside should be interpreted with caution (see Appendix A, Table 

7).  

31. We could not evaluate disparate impact risk for Participant 1 as demographic attributes 

were unavailable.            

4.2. Participant #2 

32. Participant 2’s automated underwriting process uses a cash flow score (“CFS”) derived from 

the applicant’s transactional history via proprietary algorithms.  Participant 2 provided to 

CRA a transaction-level data file containing 212,949 applications, which resulted in 40,911 

originated loans.  Where available, they provided their proprietary CFS, a traditional credit 

score, as well as a delinquency indicator.  See Appendix B, Tables 1 and 3 for basic 

diagnostics on the data provided.   

33. We found compelling evidence that the CFS is correlated with likelihood of delinquency in 

the sample population.  We separated the borrowers into delinquent and non-delinquent 

populations and performed a difference in means test between the two groups on the CFS.  

                                                      

22 A detailed explanation of the method utilized to calculate the income proxy is not possible without unmasking 
the participant.   
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The cash flow score was statistically significantly lower for those loans that went 

delinquent.  See Appendix B, Table 4 for the test results. To further understand the 

relationship between the loan performance, the CFS, and the traditional credit score, we 

divided the loans into twenty groups from lowest to highest CFS and FICO scores, and 

calculated the delinquency rate within each group.  The resulting ‘heat map’ is reported in 

Appendix B, Table 6.  As expected, the observed delinquency rates were higher among 

those areas of the heat map which represent relatively higher credit risk.   Each row of the 

heat map provides a visualization of the CFS’s ability to separate risk among a group of 

customers with a similar level of credit risk based upon the traditional credit score.  A clear 

pattern is observed in the rows whereby the customers on the left most columns have 

relatively high delinquency frequency relative to the customers in the right hand columns, 

notwithstanding that all customers in the row have a similar credit risk as measured by the 

traditional score.  Each column shows the traditional credit score’s ability to separate risk 

among a group of customers with a similar level of credit risk based upon the CFS.     

34. Next, we estimated three logit models of the likelihood of delinquency and calculated AUCs 

based on each.  In the first model, we included a control for the traditional credit bureau 

score only. In the second model, we included only a control for the CFS, and in the third 

model we included controls for both the traditional credit score and the CFS.  The AUCs 

obtained were .640, .652, and .660 for models 1 through 3, respectively.  See Appendix B, 

Table 5 and Chart 1 for complete model results.  These AUCs meaningfully diverge from .5 

(which would indicate no predictive power) and are at levels which, in our experience, 

suggest a relatively robust ability to predict the likelihood of delinquency within the sample 

population. The cash flow score and traditional score have similar AUCs.  The results suggest 

that among the sample populations, the CFS adds incremental ability to sort credit risk, 

beyond that contained in the traditional credit score.      

35. The average credit score for Participant 2’s customers was 660, with 44% having a score 

below 650, and 16% having a score under 600.  This suggests that Participant 2 lends to 

borrowers who might struggle to qualify for loans using a traditional score. 
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36. The data included zip code which allowed us to make some potential inferences as to the 

demographics of customers obtaining credit from Participant 2.  Approximately 28% of the 

loans in the sample population were made to customers residing in a majority minority zip 

code. This zip code level demographic information is based upon data from the 2017 

American Community Survey (“ACS”) (see Appendix B, Table 7).23  Approximately 8% of the 

loans were made to customers residing in predominantly minority zip codes. (See Appendix 

B, Table 8).24  We also report (see Appendix B, Tables 7 and 8) the shares of delinquent and 

non-delinquent customers by majority minority zip code and by predominantly minority zip 

code.  A higher delinquency rate was observed among customers residing in predominantly 

minority or majority minority zip codes as compared to those not residing in such zip codes.  

These are raw delinquency rates uncontrolled for any differences in customers’ 

creditworthiness.25  

37. With regard to fair lending risk, the evidence suggests that the use of the CFS did not create 

a disparate impact among the sample population.  The BISG probabilities were used to 

identify separate groups of borrowers with a high likelihood of belonging to each 

race/ethnicity group.  Gender proxies were used to identify separate groups of borrowers 

with high likelihood of belonging to each gender group.  First, we divided the not past due 

and past due populations into demographically neutralized sub-populations and tested the 

difference in means within each race/ethnicity group and by gender.  The cash flow score 

demonstrates statistically significant difference between past due and not past due loans 

among all tested groups in the sample population.  The same is true with respect to the 

traditional credit score.  (See Appendix B, Table 10.) 

                                                      

23 Majority minority zip codes are those in which the minority population exceeds the non-Hispanic white 
population.  That is, less than 50% of the residents in the zip code are reported as non-Hispanic white, based upon 
the 2017 ACS. 

24 Predominantly minority zip codes are those in which the minority population exceeds 80% of the total 
population of the zip code, based upon the 2017 ACS. 

25 The subsequent analyses control for credit within demographically neutralized groups.   
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38. Next, we tested the ability of the three models to rank order risk in the demographically 

neutralized sample populations.  We obtained an AUC of .651 when testing the CFS’s ability 

to rank order credit risk among a group of highly likely non-Hispanic white borrowers (from 

Model 3).  This compares to AUCs of .638, .640, and .633 for likely African American, 

Hispanic and Asian borrowers, respectively.  See Appendix B, Table 11.  We repeated this 

process with respect to gender and obtained AUCs of .657 and .644 for male and female 

borrowers, respectively.  The consistency of the AUCs across these demographically 

neutralized samples is encouraging, and indicates that it is unlikely that the three cash flow 

models were simply proxies for race/ethnicity or gender.  Rather, they rank ordered risk 

within demographic groups with relatively equal effectiveness within the sample 

population.  See Appendix B, Tables 12-17 for the full model output for each logistic 

regression. 

4.3. Participant #3 

39. Participant 3’s automated underwriting process uses several cash flow metrics derived from 

measures of the applicant’s income, debt and expenses.  Their algorithm estimates a cash 

flow metric score (“CFMS”) to predict delinquency, which does not consider the customer’s 

traditional credit history.  Thus, it is our understanding that two applicants with the same 

cash flow metrics would have the same CFMS regardless of differences in previous access to 

credit, delinquencies or defaults and homeownership status.  Participant 3 provided to CRA 

a summary-level analysis of a sample population in excess of 20,000 loans.26   

40. In this section, we report findings from Participant 3’s internally generated summary 

analysis, which Participant 3 attests to be accurate.  We note that CRA did not have the 

ability to verify the analyses, as loan level data were not made available to us.   

                                                      

26 The loan count is the minimum loan count implied by the summary analysis provided by the Participant.  It, as 
well as the other loan counts reported by the participant, should not be interpreted as a rounded version of the 
total loan count.   
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41. With respect to the evaluation of credit risk, Participant 3 divided the sample population 

into decile groups from lowest to highest score and reported the average rate at which 

loans went into  delinquency in each group.27  A linear relationship was observed across the 

first nine deciles, as the delinquency rate declines at a relatively consistent rate as the score 

deciles increase, with higher ability to repay.  The relationship inverts in the last decile 

(highest ability to repay) and the delinquency rate is observed to be higher among this 

group as compared to the 9th decile.  Notwithstanding the linear relationship observed 

across the average delinquency rates by decile, Participant 3 reported an AUC of .532 when 

assessing the CFMS’s correlation with delinquency within the sample population.  (See 

Appendix C, Table 1.)28  Participant 3 reported that the AUC differs from .5 with statistical 

significance at the 95% confidence level.  It remains difficult to conclude that these AUCs 

meaningfully diverged from .5 and that CFMS had a robust ability to predict delinquency 

within the sample population. 

42. This process was repeated using debt to income (“DTI”).29  An AUC of .513 was reported for 

DTI’s ability to rank order credit risk, and Participant 3 reports that it differs from .5 with 

statistical significance at the 95% confidence level.  (See Appendix C, Chart 1.)  The reported 

statistical tests confirm that the CFMS displayed a stronger correlation with delinquency as 

compared with DTI alone among the sample population.    

43. Participant 3 divided the sample population into two groups:  FICO valid customers30 and 

FICO invalid customers, and both groups are reported to contain more than 10,000 

observations.31  The analyses described above were replicated on both the FICO valid and 

                                                      

27 Delinquency is defined by Participant 3 to be 60+ days delinquent or when the loan is charged off, rewritten, or 
where the borrower has filed bankruptcy in first 12 months subsequent to loan origination.  
28 All of the Tables in Appendix C were created by Participant 3, and CRA was unable to validate the content.  

29 DTI was calculated using a subset of the factors utilized in the CFMS.  

30 FICO-valid customers are those with FICO scores between 300 and 850. 

31 FICO-invalid customers are those with FICO scores <300, >850, or missing. 
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invalid groups.  AUCs of .523 and .537 were reported for the FICO valid and invalid groups, 

respectively, based upon the CFMS.  Participant 3 reports these to differ from .5 with 

statistical significance at the 95% confidence level.  Similarly, Participant 3 reported that 

AUCs of .508 and .507 for the FICO valid and invalid groups, respectively, based upon the 

ability of the DTI measure to rank order credit risk, differed from .5 with statistical 

significance at the 95% confidence level.  See Appendix C, Chart 2 and 3.  The reported 

statistical tests confirm that the CFMS displayed a stronger correlation with delinquency as 

compared with DTI alone for both subgroups in the sample population.  We note that the 

statistical tests suggest the CFMS had a slightly stronger correlation with delinquency 

among the FICO invalid group as compared to the FICO valid group.  Regardless of the 

statistical significance asserted, it is difficult to conclude that these AUCs meaningfully 

diverged from .5 and that CFMS had a robust ability to predict delinquency within either sub 

group in the sample population. 

44. With respect to credit expansion, Participant 3’s summary analysis is useful in 

demonstrating that they were able to extend credit to large numbers of customers with 

either no traditional credit score or very low credit scores.  Additionally, Participant 3 

reported the weighted median income of their customers to be 47% of the weighted 

median household income of the zip codes in which they reside.32  (See Appendix C, Chart 

4.)  While more customer attributes would be helpful, these FICO scores and income 

comparisons are consistent with a population of customers that may be challenged in 

accessing traditional sources of credit.   

45. We could not evaluate disparate impact risk for Participant 3 as demographic attributes and 

loan-level data were unavailable.            

                                                      

32 Median household income in the zip code was based upon the American Community Survey.  While CRA used 
the same median household income in our analysis of other participants, we formulated our calculation 
differently.  Each approach has its merits, but they are not directly comparable.   
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4.4. Participant #4 

46. Participant 4’s underwriting process consists of two highly automated steps.  The first 

utilizes traditional credit attributes to build a traditional probability of default, upon which 

the initial underwriting decision is based.  For those applicants that exceed an established 

probability of default threshold and would otherwise be declined, the applicant is given the 

option to provide access to their account information for cash flow based underwriting.  In 

this second step, a cash flow based probability of default (“CFPD”) score is calculated using 

proprietary cash flow metrics calculated from the applicant’s recent account transaction 

history.  Cash flow metrics used relate to income, expenses, balances and activity levels.   

47. Participant 4 provided to CRA a transaction-level data file containing 86,288 applications, 

which resulted in 25,953 originated loans.  Where available, they provided their CFPD score 

and seven underlying cash flow metrics, a traditional probability of default (“TPD”) score, 

and actual loan performance data, among other data.  See Appendix D, Table 1 and Table 3 

for basic diagnostics on the application data provided.  To better understand the 

underwriting outcomes, we separated the applicants into approved and declined groups 

and performed a difference in means test between the two groups on the CFPD score and 

the individual cash flow metrics.  All test results were statistically significant.  See Appendix 

D, Table 2 for the test results. 

48. With regard to the rank ordering of credit risk, we found compelling evidence that the cash 

flow metrics are correlated with likelihood of default among the sample population.  We 

separated the borrowers into defaulted and non-defaulted groups and performed a 

difference in means test between the two groups on the CFPD score, individual cash flow 

metrics, TPD scores and other provided attributes.33  All of the test results were statistically 

significant, but for one of the non-cash flow attributes.  (See Appendix D, Table 4.)  To 

                                                      

33 There were 1,137 loans without a provided default status.  These loans were excluded from all analyses of 
default.   
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further understand the relationship between the default rates, the CFPD score and the TPD 

score, we divided the loans into twenty groups from lowest to highest CFPD and TPD scores, 

and calculated the default rate within each group.  The resulting ‘heat map’ is reported in 

Appendix D, Table 6.  As with the previous heat map, each row is a visual representation of 

the CFPD’s ability to differentiate credit risk among a group of customers with similar level 

of credit risk as measured by the TPD.  Here again, the rows provide evidence that the CFPD 

score appears to contain incremental ability to sort credit risk after the TPD has been 

considered.       

49. Next, we estimated several logit models and calculated AUCs based on each.  In the first 

model, we included only the TPD score as a predictor.  In the second model we included 

only the CFPD score as a predictor.  In the third model, we included both the TPD and CFPD 

scores as predictors.   

50. The AUCs obtained were .559, .592 and .620 for models 1 through 3, respectively (see 

Appendix D, Table 5 and Chart 1 for complete model results).  These AUC values suggest 

that the CFPD score has a slightly better ability to rank order credit risk, compared to the 

TPD score.  Further, even after the traditional credit attributes have been considered, the 

cash flow attributes provide incremental ability to rank order credit risk within the sample 

population.     

51. We also expanded our analysis to include other data fields that appeared to be used to 

develop the TPD and CFPD scores.  See Appendix D, Table 5, which reports the results of a 

logit model of default that includes both the TPD and CFPD score controls and controls for 

the other fields present in the data (model 4).  The TPD and CFPD scores remain statistically 

significant.  Fraud score and the number of accounts are also statistically significant 

variables.  The remaining controls have quite small estimated coefficients.  This is evidence 

that the CFPD and TPD scores are the dominant predictors of default.  These controls are 

likely highly correlated with the TPD and CFPD controls, thus explaining their small 

coefficients or lack of significance in the combined model.  The AUC for model 4 is .650, 

compared to .620 for the model including only the TPD and CFPD scores, indicating that the 
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combined model is only slightly better at predicting default than the model including only 

the two scores.   

52. Our ability to evaluate Participant 4 with respect to the question of the possible expansion 

of credit access was constrained by the available data. 

53. With regard to fair lending risk, the evidence suggests that the use of the CFPD score did not 

create a disparate impact among the sample population.  The BISG probabilities were used 

to identify separate groups of borrowers with a high likelihood of belonging to each 

race/ethnicity group.  Gender probabilities were applied in a similar fashion to identify a 

group of likely male borrowers and a separate group of likely female borrowers.  First, we 

examined the average values of the key data fields among loans that defaulted and those 

that did not within each race, ethnicity, and gender group (see Appendix D, Table 8).  For 

almost all target groups, we found statistically significant differences in the average TPD and 

CFPD scores between loans that defaulted and those that did not. 

54. Next, we tested the ability of the TPD and CFPD scores to rank order risk in the 

demographically neutralized sample populations.  We obtained an AUC of .603 when testing 

the CFPD’s ability to rank order credit risk among a group of highly likely non-Hispanic white 

borrowers.  This compares to AUCs of .584, .602 and .583 for likely African American, 

Hispanic and Asian borrowers, respectively.  (See Appendix D, Table 9.)  We repeated this 

process with respect to gender and obtained AUCs of .606 and .584 for male and female 

borrowers, respectively.  See Appendix D, Tables 10 – 17 for the full model output for each 

logistic regression.  The relative consistency of the AUC across these demographically 

neutralized samples is encouraging, and suggests that the CFPD was unlikely to simply proxy 

for race/ethnicity or gender, but was able to rank order risk within demographic groups 

with relatively equal effectiveness within the sample population.  We ran the same tests 

with respect to the TPD score for each of demographically neutralized sample.  It is 

noteworthy that among these sample populations, the CFPD’s ability to rank order credit 

risk appeared to be superior to the TPD’s ability to rank order credit risk in every 

comparison. 
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4.5. Participant #5 

55. Participant 5’s automated underwriting process uses a series of cash flow metrics derived 

from the applicant’s account transactional history via proprietary algorithms.  The 

algorithms are applied to several recent months of account transactions and used to 

calculate cash flow metrics related to income, expenses, balances and activity levels, as well 

as a pre-qualification cash flow score (“CFS”).  Participant 5 provided to CRA a transaction-

level data file containing 229,952 applications, which resulted in 8,751 originated loans.  

Where available, they provided two individual cash flow metrics, their cash flow based 

score (a pre-qualification probability of default), traditional credit bureau attributes and 

scores, and the days each loan was past due.  See Appendix E, Table 1 and 3 for basic 

diagnostics on the data provided.  To better understand the underwriting outcomes, we 

separated the applicants into approved and declined groups and performed a difference in 

means test between the two groups on the CFS and the traditional credit bureau attributes 

and scores.  These test results were statistically significant.  See Appendix E, Table 2 for the 

test results. 

56. Among the population provided, only a small proportion are delinquent (180 out of 8,751), 

so it is difficult to find evidence that the cash flow metrics are correlated with likelihood of 

default.  Even with the small default population, we found the two cash flow metrics, one 

traditional metric and the Vantage score, to have statistically significant differences 

between past due and non-past due loans.  (See Appendix E, Table 4.)  To further 

understand the relationship between the past due rates, the CFS, and Vantage score, we 

divided the loans into ten groups from lowest to highest CFS and Vantage scores, and 

calculated the past due rate within each group.  The resulting ‘heat map’ is reported in 

Appendix E, Table 7(b).  The rows and columns are interpreted in the same manner as the 

previous heat maps.  

57. Next, we estimated three logit models of delinquency and calculated AUCs based on each. 

In the first model, we included as controls both the Vantage score itself and a control 

indicating having a Vantage score.  In the second model, we included only the cash flow 
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metric, and in the third model, we included both the Vantage score and the cash flow 

metrics.   

58. The AUCs obtained were .573, .572, and .659 for models 1 through 3, respectively.  See 

Appendix E, Tables 5, 6, and Chart 1 for complete model results.  Given the very small 

number of delinquent loans it is difficult to conclude if these AUCs meaningfully diverge 

from .5 (which would indicate no predictive power) or if any of these scores have a robust 

ability to predict likelihood of default. 

59. Participant 5 has a number of customers with limited or no credit experience, as 

approximately 3.5% of Participant 5’s customers did not have a Vantage score and 7.7% of 

originations have less than three open trade lines.  Among customers with a Vantage Score, 

approximately 50% had a score below 654. 

60. With respect to fair lending risk, we found evidence that the use of the cash flow metrics 

and CFS did not create a disparate impact among the sample population; however the small 

size of the population means we should interpret this with caution at this time.  Using the 

BISG probabilities to identify separate groups of borrowers with a high likelihood of 

belonging to each race/ethnicity group,34 we divided the not past due and past due 

populations into demographically neutralized sub-populations and tested the difference in 

means within each race/ethnicity group.  The two cash flow metrics demonstrated 

statistically significant differences between past due and not past due loans among nearly 

all race/ethnicity groups.  The same is not true with respect to the traditional credit metrics.  

(See Appendix E, Table 9.)   

61. We tested the ability of the CFS and Vantage scores to rank order risk in the 

demographically neutralized sample populations.  We obtained an AUC of .55 when testing 

the CFS’s ability to rank order credit risk among a group of highly likely non-Hispanic white 

                                                      

34 We were not able to test gender.  
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borrowers.  This compares to AUCs of .672, .557 and .649 for likely African American, 

Hispanic and Asian borrowers, respectively.  (See Appendix E, Table 10, Model 2.)  The 

relative larger AUCs across the minority samples likely reflect the relatively larger past-due 

populations among these groups.  Nonetheless, the result is encouraging.  We ran the same 

tests with respect to the Vantage score (Model 1) and CF and Vantage score combined 

(Model 3).  For Model 3 we obtained an AUC of .665 when testing the CFS and Vantage 

scores’ combined ability to rank order credit risk among a group of highly likely non-

Hispanic white borrowers.  This compares to AUCs of .689, .731 and .693 for likely African 

American, Hispanic and Asian borrowers, respectively.  See Appendix E, Table 10, Model 3.   

This result may most closely reflect the process utilized by the Participant’s highly 

automated underwriting process, and the results suggest more consistent ability to rank 

order credit risk within each demographically neutralized population among the sample 

population.   See Appendix E, Tables 11 – 13 for the full model output for each logistic 

regression.    

4.6. Participant #6 

62. Participant 6’s automated underwriting process uses a series of cash flow metrics, but does 

not utilize a cash flow based score.  Participant 6 provided to CRA a transaction-level data 

file containing 13,431 applications, which resulted in 3,776 originated loans.  Where 

available, they provided their twenty-five cash flow metrics, as well as traditional credit 

bureau information and credit scores, and a delinquency indicator.   See Appendix F, Tables 

1 and 3 for basic diagnostics on the data provided.  To better understand the underwriting 

outcomes, we separated the applicants into approved and declined groups and performed a 

difference in means test between the two groups on the cash flow metrics and the 

traditional credit bureau attributes and scores.  See Appendix F, Table 2 for the test results. 

63. We found compelling evidence that the cash flow metrics are correlated with likelihood of 

default within the sample population.  We separated the borrowers into delinquent and 

non-delinquent populations and performed a difference in means test between the two 

groups on each of the cash flow metrics.  Twenty-two of the twenty-five provided cash flow 
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metrics were observed to have statistically significant differences among the delinquent as 

compared to non-delinquent borrowers.  See Appendix F, Table 4 for the test results.   

64. Next, we estimated several logit models of delinquency and calculated AUCs based on each. 

In the first model, we included as predictors the traditional credit score and bureau 

information.  In the second model, we included as predictors the cash flow metrics found to 

have statistically significant differences in means between delinquent borrowers and non-

delinquent borrowers.  In the third model, we included all of the cash flow metrics as 

predictors.  In the fourth model, we included all of the cash flow metrics and the traditional 

credit bureau information and scores as predictors.   

65. The AUCs obtained were .720, .675, .688, and .758 for models 1 through 4, respectively.  

See Appendix F, Table 5 and Chart 1 for complete model results.   These AUCs meaningfully 

diverge from .5 (which would indicate no predictive power) and are at levels which, in our 

experience, suggest a relatively robust ability to predict likelihood of default within the 

sample population.  While the traditional credit score and bureau information outperforms 

the cash flow scores on their own, the model is improved by using by both the traditional 

score and the cash flow information.  To further understand the relationship between the 

default rates, the cash flow metrics, and traditional credit score measures, we used the 

results of model 2 to estimate the default probability of each loan as predicted by the cash 

flow metrics.  We divided the loans into twenty groups from lowest to highest default 

probability and traditional credit scores and calculated the default rate within each group.  

The resulting ‘heat map’ is reported in Appendix F, Table 6.  The rows and columns are 

interpreted in the same manner as for the previous heat maps. 

66.  Participant 6 has a number of customers with limited or no credit experience. Eight percent 

of the approvals did not have a FICO score and 6% had no open accounts.  Among 

Participant 6’s customers with a FICO score, more than 50% had a score below 650, and 

25% had a score under 597.  Participant 6 was able to approve 45% of applications that did 

not have a FICO score compared with 76% who did have a FICO score.  More than 50% of 

Participant 6’s customers have only one open account on their credit bureau.  These metrics 
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suggest Participant 6 was able to lend to borrowers who might struggle to qualify for loans 

using a traditional score. 

67. The data included zip code and a proxy for income which allowed us to make some 

potential inferences as to the demographics of customers obtaining credit from Participant 

6.  Approximately 51% of the loans in the sample population were made to customers 

residing in a majority minority zip code, based upon data from the 2017 American 

Community Survey (“ACS”) (see Appendix F, Table 7).35  Approximately 29% of the loans 

were made to customers residing in predominantly minority zip codes, based upon data 

from the 2017 ACS (see Appendix F, Table 8).36  While such metrics are difficult to put into 

context, these shares suggest a relatively high level of minority customers seeking and 

gaining access to the product offered by Participant 6.  We also report (see Appendix F, 

Tables 7 and 8) the shares of delinquent and non-delinquent customers by majority 

minority zip code and by predominantly minority zip code.  We observe a higher 

delinquency rate among customers residing in predominantly minority or majority minority 

zip codes as compared to those not residing in such zip codes.  These are raw delinquency 

rates, uncontrolled for any differences in customers’ creditworthiness.  

68. Finally, we compared the income proxy available for each customer relative to the median 

household income of the zip code in which each customer resides.  The income proxy is 

based upon information in the application and measures personal net income.  Thus, the 

observation that approximately 59% of the customers have incomes below the median 

household income of the zip code in which they reside should be interpreted with caution 

(see Appendix F, Table 9).  

                                                      

35 Majority minority zip codes are those in which the minority population exceeds the non-Hispanic white 
population.  That is, less than 50% of the residents in the zip code are reported as non-Hispanic white, based upon 
the 2017 ACS. 

36 Predominantly minority zip codes are those in which the minority population exceeds 80% of the total 
population of the zip code, based upon the 2017 ACS. 
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69. With respect to fair lending risk, we found evidence that use of the cash flow data did not 

create a disparate impact among the sample population.  The BISG probabilities were used 

to identify separate groups of borrowers with a high likelihood of belonging to each 

race/ethnicity group. Gender proxies were also available for testing.  First, we divided the 

not past due and past due populations into demographically neutralized sub-populations 

and tested the difference in means within each race/ethnicity and gender.  The majority of 

cash flow metrics demonstrated statistically significant differences between past due and 

not past due loans among nearly all groups in the sample population.  The same was true 

with respect to the traditional credit score.  See Appendix F, Table 11. 

70. We tested the ability of the cash flow metrics (Models 2 and 3) to rank order risk in the 

demographically neutralized sample populations.37  We obtained an AUC of .802 when 

testing the cash flow data’s ability to rank order credit risk among a group of highly likely 

non-Hispanic white borrowers (from model 3).  This compares to AUCs of .766, and .759, for 

likely African American and Hispanic borrowers, respectively (the population of Asian 

borrowers was too small for reliable estimation and comparison across all models). (See 

Appendix F, Table 12.)  We repeated this process with respect to gender and obtained AUCs 

of .702 and .711 for male and female borrowers, respectively.  The relative consistency of 

the AUC across these demographically neutralized sample populations is encouraging, and 

suggests that the cash flow models are likely not simply proxies for race/ethnicity, but are 

able to rank order risk within demographic groups within the sample population.  See 

Appendix F, Tables 13 – 18 for the full model output for each logistic regression. 

                                                      

37 We were unable to get Model 4 to converge when run on demographically neutralized sample populations.  



  

 

Page 29 of 161  

 

APPENDIX A:  Participant 1   

Appendix A. Participant #1 
  

Table 1. Data Diagnostics: Originated Loans 
Table 2. Difference of Means Tests: Originated Loans 
Table 3. Logistic Models for Delinquency Results 
Table 4. Logistic Model for Delinquency Specifications 
Chart 1. Receiver Operating Characteristic (ROC) Curves for Models 1-3 
Table 5. Summary of Whether Applicant's Zip Code Population is at least 50% Minority, by Delinquency Status 
Table 6. Summary of Whether Applicant's Zip Code Population is at least 80% Minority, by Delinquency Status 
Table 7. Summary of Whether Applicant's Income Exceeds Zip Code's Median Income,  by Delinquency Status 
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Appendix A. Participant #1 

Table 1. Data Diagnostics: Originated Loans 

Variable Sample # # Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Cash Flow Metric #1 

Delinquent 748 0 0 $385 $470 $737 $957 $1,269 $1,957 $4,038 $1,065 

Not Delinquent 10,209 0 5 $0 $473 $729 $986 $1,380 $2,283 $9,441 $1,140 

All 10,957 0 5 $0 $472 $729 $983 $1,370 $2,272 $9,441 $1,134 

Cash Flow Metric #2 

Delinquent 748 0 17 0.0 1.0 2.0 4.0 5.0 6.0 6.0 3.7 

Not Delinquent 10,209 0 136 0.0 1.0 3.0 5.0 5.0 6.0 6.0 4.1 

All 10,957 0 153 0.0 1.0 3.0 5.0 5.0 6.0 6.0 4.1 

Cash Flow Metric #3 

Delinquent 748 16 0 1.0 1.0 2.0 4.0 11.0 18.0 165.0 8.0 

Not Delinquent 10,209 227 0 1.0 1.0 2.0 4.0 8.0 15.0 178.0 6.5 

All 10,957 243 0 1.0 1.0 2.0 4.0 8.0 15.0 178.0 6.6 

Cash Flow Metric #4 

Delinquent 748 0 35 0.0 1.0 5.0 11.0 13.0 17.0 32.0 9.6 

Not Delinquent 10,209 5 317 0.0 1.0 5.0 9.0 13.0 15.0 37.0 8.8 

All 10,957 5 352 0.0 1.0 5.0 9.0 13.0 15.0 37.0 8.9 

Cash Flow Metric #5 

Delinquent 748 0 273 0.0 0.0 0.0 6.0 19.5 42.0 61.0 11.7 

Not Delinquent 10,209 0 3,246 0.0 0.0 0.0 10.0 25.0 46.0 62.0 14.4 

All 10,957 0 3,519 0.0 0.0 0.0 9.0 24.0 46.0 62.0 14.2 

Cash Flow Metric #6 

Delinquent 748 0 0 $27 $34 $56 $71 $98 $160 $317 $82 

Not Delinquent 10,209 0 5 $0 $37 $60 $79 $109 $181 $1,025 $91 

All 10,957 0 5 $0 $37 $60 $78 $109 $180 $1,025 $90 

Cash Flow Metric #7 

Delinquent 748 0 33 $0 $28 $53 $70 $96 $153 $282 $77 

Not Delinquent 10,209 0 184 $0 $34 $59 $78 $108 $177 $454 $89 

All 10,957 0 217 $0 $34 $58 $77 $107 $175 $454 $88 

Cash Flow Metric #8 

Delinquent 748 0 0 $150 $1,083 $1,982 $2,734 $3,993 $6,664 $21,424 $3,209 

Not Delinquent 10,209 0 0 $214 $1,344 $2,227 $3,143 $4,521 $7,799 $62,413 $3,679 

All 10,957 0 0 $150 $1,322 $2,200 $3,119 $4,476 $7,736 $62,413 $3,647 

Cash Flow Metric #9 
Delinquent 748 0 3 $0 $342 $810 $1,216 $1,768 $3,630 $24,081 $1,541 

Not Delinquent 10,209 0 6 $0 $413 $820 $1,257 $1,907 $3,627 $76,069 $1,579 
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All 10,957 0 9 $0 $410 $820 $1,253 $1,898 $3,629 $76,069 $1,577 

Cash Flow Metric #10 

Delinquent 748 0 0 $10 $1,040 $1,937 $2,699 $3,895 $6,582 $23,121 $3,178 

Not Delinquent 10,209 0 0 $134 $1,317 $2,213 $3,124 $4,465 $7,747 $61,758 $3,654 

All 10,957 0 0 $10 $1,298 $2,192 $3,097 $4,421 $7,700 $61,758 $3,622 

Cash Flow Metric #11 

Delinquent 748 0 3 $0 $427 $842 $1,208 $1,824 $3,667 $28,428 $1,549 

Not Delinquent 10,209 0 6 $0 $411 $806 $1,227 $1,868 $3,490 $74,914 $1,540 

All 10,957 0 9 $0 $412 $809 $1,225 $1,863 $3,506 $74,914 $1,540 

Cash Flow Metric #12 

Delinquent 748 0 0 0.61 0.83 0.97 1.02 1.09 1.79 257.28 1.81 

Not Delinquent 10,209 0 0 0.39 0.84 0.97 1.02 1.08 1.56 448.47 1.29 

All 10,957 0 0 0.39 0.84 0.97 1.02 1.08 1.58 448.47 1.33 

Cash Flow Metric #13 

Delinquent 748 0 5 0.00 0.03 0.11 0.23 0.43 1.84 512.61 1.80 

Not Delinquent 10,209 0 14 0.00 0.05 0.14 0.23 0.42 1.29 632.84 0.79 

All 10,957 0 19 0.00 0.05 0.14 0.23 0.42 1.32 632.84 0.86 

Cash Flow Metric #14 

Delinquent 748 0 0 9.34% 29.83% 37.53% 43.89% 52.89% 66.47% 87.15% 45.28% 

Not Delinquent 10,209 0 0 0.55% 29.81% 33.70% 38.46% 45.60% 59.02% 92.07% 40.25% 

All 10,957 0 0 0.55% 29.81% 33.88% 38.89% 46.11% 59.89% 92.07% 40.60% 

Cash Flow Metric #15 

Delinquent 748 114 53 0.00% 0.00% 3.85% 13.94% 30.39% 55.80% 67.96% 19.39% 

Not Delinquent 10,209 770 1,026 0.00% 0.00% 2.22% 8.89% 22.78% 54.14% 70.00% 15.38% 

All 10,957 884 1,079 0.00% 0.00% 2.22% 9.29% 23.20% 54.40% 70.00% 15.63% 

Cash Flow Metric #16 

Delinquent 748 0 17 -$193 -$35 $2 $36 $175 $783 $4,735 $170 

Not Delinquent 10,209 0 118 -$413 -$7 $12 $90 $305 $1,089 $11,323 $254 

All 10,957 0 135 -$413 -$10 $11 $87 $294 $1,061 $11,323 $249 

Cash Flow Metric #17 

Delinquent 748 0 0 -$2,071 -$266 $94 $195 $355 $779 $5,807 $250 

Not Delinquent 10,209 0 0 -$196,145 -$156 $161 $282 $472 $1,004 $17,313 $334 

All 10,957 0 0 -$196,145 -$167 $155 $275 $464 $998 $17,313 $328 

Cash Flow Metric #18 

Delinquent 748 0 0 $57 $145 $245 $349 $508 $1,034 $15,189 $457 

Not Delinquent 10,209 0 0 $34 $176 $279 $403 $599 $1,171 $15,306 $517 

All 10,957 0 0 $34 $173 $276 $399 $593 $1,159 $15,306 $513 

Cash Flow Metric #19 
Delinquent 748 0 1 -$1,144 $25 $447 $659 $980 $1,740 $6,033 $781 

Not Delinquent 10,209 0 8 -$196,901 $236 $517 $772 $1,144 $2,166 $17,468 $912 
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All 10,957 0 9 -$196,901 $213 $512 $765 $1,134 $2,145 $17,468 $903 

Cash Flow Metric #20 

Delinquent 748 0 1 -$1,929 -$217 $148 $334 $562 $1,115 $5,810 $417 

Not Delinquent 10,209 0 9 -$180,686 -$71 $238 $411 $698 $1,508 $16,770 $513 

All 10,957 0 10 -$180,686 -$87 $231 $405 $690 $1,492 $16,770 $507 

Cash Flow Metric #21 

Delinquent 748 0 1 $0 $118 $243 $344 $521 $1,055 $15,328 $459 

Not Delinquent 10,209 0 8 $0 $123 $233 $349 $539 $1,158 $15,610 $473 

All 10,957 0 9 $0 $123 $235 $348 $538 $1,150 $15,610 $472 

Cash Flow Metric #22 

Delinquent 748 0 1 $0 $70 $188 $297 $462 $1,014 $16,489 $409 

Not Delinquent 10,209 0 9 $0 $102 $209 $325 $512 $1,125 $56,925 $453 

All 10,957 0 10 $0 $98 $208 $323 $508 $1,115 $56,925 $450 

Cash Flow Metric #23 

Delinquent 748 0 0 1.0 1.0 1.0 1.0 1.0 2.0 4.0 1.2 

Not Delinquent 10,209 0 5 0.0 1.0 1.0 1.0 1.0 2.0 5.0 1.2 

All 10,957 0 5 0.0 1.0 1.0 1.0 1.0 2.0 5.0 1.2 

Cash Flow Metric #24 

Delinquent 748 0 427 0.0 0.0 0.0 0.0 1.0 3.0 7.0 0.7 

Not Delinquent 10,209 0 4,656 0.0 0.0 0.0 1.0 2.0 3.0 9.0 1.0 

All 10,957 0 5,083 0.0 0.0 0.0 1.0 2.0 3.0 9.0 1.0 
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Appendix A. Participant #1 

Table 2. Difference of Means Tests: Originated Loans38 

Variable Sample # Mean T-Stat P-Value 

Cash Flow Metric #1 
Delinquent 748 $1,065 . . 

Not Delinquent 10,209 $1,140 3.79 0.000 

Cash Flow Metric #2 
Delinquent 748 3.7 . . 

Not Delinquent 10,209 4.1 7.23 0.000 

Cash Flow Metric #3 
Delinquent 732 8.0 . . 

Not Delinquent 9,982 6.5 -2.69 0.007 

Cash Flow Metric #4 
Delinquent 748 9.6 . . 

Not Delinquent 10,204 8.8 -3.46 0.001 

Cash Flow Metric #6 
Delinquent 748 $82 . . 

Not Delinquent 10,209 $91 5.98 0.000 

Cash Flow Metric #7 
Delinquent 748 $77 . . 

Not Delinquent 10,209 $89 6.98 0.000 

Cash Flow Metric #8 
Delinquent 748 $3,209 . . 

Not Delinquent 10,209 $3,679 6.14 0.000 

Cash Flow Metric #9 
Delinquent 748 $1,541 . . 

Not Delinquent 10,209 $1,579 0.68 0.494 

Cash Flow Metric #10 
Delinquent 748 $3,178 . . 

Not Delinquent 10,209 $3,654 6.16 0.000 

Cash Flow Metric #11 
Delinquent 748 $1,549 . . 

Not Delinquent 10,209 $1,540 -0.15 0.880 

Cash Flow Metric #12 
Delinquent 748 1.81 . . 

Not Delinquent 10,209 1.29 -1.37 0.170 

Cash Flow Metric #13 
Delinquent 748 1.80 . . 

Not Delinquent 10,209 0.79 -1.37 0.172 

Cash Flow Metric #14 
Delinquent 748 45.28% . . 

Not Delinquent 10,209 40.25% -11.15 0.000 

Cash Flow Metric #15 
Delinquent 634 19.39% . . 

Not Delinquent 9,439 15.38% -5.43 0.000 

Cash Flow Metric #16 
Delinquent 748 $170 . . 

Not Delinquent 10,209 $254 5.78 0.000 

Cash Flow Metric #17 
Delinquent 748 $250 . . 

Not Delinquent 10,209 $334 3.04 0.002 

                                                      

38 The significance test tests the difference in means between the delinquent and not delinquent populations 
using Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% 
level. 
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Cash Flow Metric #18 
Delinquent 748 $457 . . 

Not Delinquent 10,209 $517 2.44 0.015 

Cash Flow Metric #19 
Delinquent 748 $781 . . 

Not Delinquent 10,209 $912 4.11 0.000 

Cash Flow Metric #20 
Delinquent 748 $417 . . 

Not Delinquent 10,209 $513 3.32 0.001 

Cash Flow Metric #21 
Delinquent 748 $459 . . 

Not Delinquent 10,209 $473 0.54 0.589 

Cash Flow Metric #22 
Delinquent 748 $409 . . 

Not Delinquent 10,209 $453 1.63 0.104 

Cash Flow Metric #23 
Delinquent 748 1.2 . . 

Not Delinquent 10,209 1.2 1.11 0.267 

Cash Flow Metric #24 
Delinquent 748 0.7 . . 

Not Delinquent 10,209 1.0 7.92 0.000 

 
 
 

Appendix A. Participant #1 

Table 3. Logistic Models for Delinquency Results39 

Model AUC 

(1) Cash Flow Metrics Important in 
Underwriting 

0.597 

(2) Statistically Significant Cash Flow 
Metrics, Dates and Institution Controls 

0.713 

(3) All Cash Flow Metrics, Dates and 
Institution Controls 

0.725 

                                                      

39 The dependent variable is a 0/1 indicator for delinquent, with values of 1 indicating delinquent and 0 indicating 
not delinquent. Model 1 includes only the five fields that participant 1 identifies as among the most important in 
their underwriting process. Model 2 includes all cash flow metrics found to have statistically significant differences 
in means among delinquent borrowers as compared to non-delinquent borrowers as well as statistically significant 
dates and institution controls. Model 3 includes all cash flow metrics as predictors as well as statistically significant 
dates and institution controls. The full model output was estimated using a "training" data set. This training data 
set contains a random sample of 75% of the records from the full data set. 
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Appendix A. Participant #1 

Table 4. Logistic Model for Delinquency Specifications40 

Control Variable Comparison Group 

Model 1 Model 2 Model 3 

Odds Ratio P-Value Odds Ratio P-Value Odds Ratio P-Value 

Cash Flow Metric #1 -- 1.01 0.38 1.01 0.66 1.00 0.82 

Cash Flow Metric #7 -- 0.54 0.00 0.66 0.06 0.66 0.06 

Cash Flow Metric #16 -- 0.95 0.01 0.97 0.09 0.97 0.10 

Cash Flow Metric #19 -- 0.99 0.66 0.94 0.02 0.94 0.01 

Cash Flow Metric #20 -- 1.01 0.68 0.99 0.77 0.98 0.48 

Loan Amount ($100) -- . . . . 1.57 0.01 

Cash Flow Metric #11 -- . . . . 1.03 0.04 

Cash Flow Metric #14 -- . . 27.05 0.00 17.25 0.00 

Cash Flow Metric #17 -- . . 1.07 0.00 1.08 0.00 

Cash Flow Metric #18 -- . . 0.99 0.67 0.94 0.03 

Cash Flow Metric #21 -- . . . . 1.05 0.04 

Cash Flow Metric #24 -- . . 0.89 0.12 0.88 0.10 

Cash Flow Metric #2 -- . . 0.91 0.00 0.92 0.01 

Cash Flow Metric #3 -- . . 1.00 0.20 1.00 0.15 

Missing Cash Flow Metric 
#3 

Not Missing Cash Flow 
Metric #3 . . 0.85 0.61 0.88 0.69 

Cash Flow Metric #4 -- . . 1.02 0.15 1.01 0.24 

                                                      

40 The dependent variable is a 0/1 indicator for delinquent, with values of 1 indicating delinquent and 0 indicating not delinquent. Model 1 includes only the 
five fields that participant 1 identifies as among the most important in their underwriting process. Model 2 includes all cash flow metrics found to have 
statistically significant differences in means among delinquent borrowers as compared to non-delinquent borrowers as well as statistically significant dates and 
institution controls. Model 3 includes all cash flow metrics as predictors as well as statistically significant dates and institution controls. The full model output 
was estimated using a "training" data set. This training data set contains a random sample of 75% of the records from the full data set. The units of the cash 
flow variables are in $100's. 
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Missing Cash Flow Metric 
#4 

Not Missing Cash Flow 
Metric #4 . . . . . . 

Cash Flow Metric #5 -- . . 1.00 0.70 1.00 0.51 

Cash Flow Metric #6 -- . . 1.00 0.98 0.94 0.75 

Cash Flow Metric #8 -- . . 1.01 0.58 1.01 0.79 

Cash Flow Metric #9 -- . . . . 0.98 0.14 

Cash Flow Metric #10 -- . . 1.00 0.93 1.00 0.89 

Cash Flow Metric #12 -- . . . . 0.95 0.08 

Cash Flow Metric #13 -- . . . . 1.04 0.05 

Cash Flow Metric #15 -- . . 1.72 0.05 1.68 0.07 

Missing Cash Flow Metric 
#15 

Not Missing Cash Flow 
Metric #15 . . 2.83 0.01 2.72 0.01 

Cash Flow Metric #22 -- . . . . . . 

Cash Flow Metric #23 -- . . . . 1.19 0.15 

Date #1 Bucket B 
Date #1 Bucket C 

. . . . 1.39 0.05 

Date #1 Bucket A . . . . 1.37 0.32 

Date #2 Bucket B 
Date #2 Bucket C 

. . 1.15 0.18 0.92 0.62 

Date #2 Bucket A . . 0.79 0.60 0.67 0.46 

Constant   0.13 0.00 0.03 0.00 0.02 0.00 

Pseudo R Squared 0.013 0.075 0.082 

AUC 0.597 0.713 0.725 

Sample Size 8,218 8,155 8,155 
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Appendix A. Participant #1
Chart 1. Receiver Operating Characteristic (ROC) Curves for Models 1-3

Model 1 Model 2 Model 3 45 Degree Line
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Appendix A. Participant #1 

Table 5. Summary of Whether Applicant's Zip Code Population is at least 50% Minority, by 

Delinquency Status41 

Value 

Delinquent Not Delinquent All 

P-val # Row % Col % # Row % Col % # % 

Missing 64 8.9% 8.6% 658 91.1% 6.4% 722 6.6% 0.032 

False 213 6.7% 28.5% 2,986 93.3% 29.2% 3,199 29.2% 0.677 

True 471 6.7% 63.0% 6,565 93.3% 64.3% 7,036 64.2% 0.477 

All 748 6.8% 100.0% 10,209 93.2% 100.0% 10,957 100.0% . 

 
 

Appendix A. Participant #1 

Table 6. Summary of Whether Applicant's Zip Code Population is at least 80% Minority, by 
Delinquency Status 

Value 

Delinquent Not Delinquent All 

P-val # Row % Col % # Row % Col % # % 

Missing 64 8.9% 8.6% 658 91.1% 6.4% 722 6.6% 0.032 

False 460 6.5% 61.5% 6,596 93.5% 64.6% 7,056 64.4% 0.089 

True 224 7.0% 29.9% 2,955 93.0% 28.9% 3,179 29.0% 0.559 

All 748 6.8% 100.0% 10,209 93.2% 100.0% 10,957 100.0% . 

 
 

Appendix A. Participant #1 

Table 7. Summary of Whether Applicant's Income Exceeds Zip Code's Median Income,  by 
Delinquency Status 

Value 

Delinquent Not Delinquent All 

P-val # Row % Col % # Row % Col % # % 

Missing 66 8.8% 8.8% 680 91.2% 6.7% 746 6.8% 0.029 

False 616 6.8% 82.4% 8,498 93.2% 83.2% 9,114 83.2% 0.543 

True 66 6.0% 8.8% 1,031 94.0% 10.1% 1,097 10.0% 0.283 

All 748 6.8% 100.0% 10,209 93.2% 100.0% 10,957 100.0% . 

                                                      

41 Missing demographic data is the result of invalid zip codes, zip codes outside of the 50 States, or zip codes that 
do not have an associated ZCTA (Zip Code Tabulation Area). 
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APPENDIX B:  Participant 2 

Appendix B. Participant #2 

  
Table 1. Data Diagnostics: All Applications 

Table 2. Difference of Means Tests: All Applications 

Table 3. Data Diagnostics: Originated Loans 

Table 4. Difference of Means Tests: Originated Loans 

Table 5. Logistic Model for Delinquency Specifications 

Chart 1. Receiver Operating Characteristic (ROC) Curves for Models 1-3 

Table 6. Delinquency Frequency by Cash Flow Score Percentile and FICO Score Percentile 

Table 7. Summary of Whether The Applicant's Zip Code Population is at least 50% Minority, by Delinquency Status 

Table 8. Summary of Whether The Applicant's Zip Code Population is at least 80% Minority, by Delinquency Status 

Table 9. Summary of Actions Taken 

Table 10. Difference of Means Tests Within Demographic Group: Originated Loans 

Table 11. Logistic Model for Delinquency Results Within Demographic Group 

Table 12. Logistic Model Specification with FICO Score Within Race/Ethnicity Group 

Table 13. Logistic Model Specification with FICO Score Within Gender Group 

Table 14. Logistic Model Specification with Cash Flow Score Within Race/Ethnicity Group 

Table 15. Logistic Model Specification with Cash Flow Score Within Gender Group 

Table 16. Logistic Model Specification with Cash Flow Score and FICO Score Within Race/Ethnicity Group 

Table 17. Logistic Model Specification with Cash Flow Score and FICO Score Within Gender Group 
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Appendix B. Participant #2 

Table 1. Data Diagnostics: All Applications 

Variable Sample # 
# 

Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Cash 
Flow 
Score 

Denied 154,425 154,425 0 . . . . . . . . 

Approved 58,524 10 0 318 602 659 691 715 735 850 683 

All 
Applications 212,949 154,435 0 318 602 659 691 715 735 850 683 

FICO 
Score 

Denied 154,425 119,915 0 538 546 576 614 661 750 850 626 

Approved 58,524 4,879 0 538 570 625 662 702 771 850 665 

All 
Applications 212,949 124,794 0 538 553 602 646 690 765 850 650 

 

 

  

 

                                                      

42 The significance test tests the difference in means between the approved and denied populations using Student's T-test, assuming unequal variance. Yellow 
highlighting indicates statistical significance at the 95% level. Counts in this table are of non-missing values of the indicated variable. 

Appendix B. Participant #2 

Table 2. Difference of Means Tests: All Applications42 

Variable Sample # Mean T-Stat 
P-

Value 

Cash Flow Score 
Denied 0 . . . 

Approved 58,514 683 . . 

FICO Score 
Denied 34,510 626 . . 

Approved 53,645 665 -92.66 0.000 
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43 Delinquent status reflects loans with a positive bad balance. 

Appendix B. Participant #2 

Table 3. Data Diagnostics: Originated Loans43 

Variable Sample # 
# 

Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Cash 
Flow 
Score 

Not Delinquent 33,984 0 0 356 598 655 687 713 734 850 680 

Delinquent 6,927 0 0 318 579 626 661 691 723 756 657 

Originated 
Loans 40,911 0 0 318 593 649 683 710 733 850 676 

FICO 
Score 

Not Delinquent 33,984 322 0 538 569 624 662 702 770 850 665 

Delinquent 6,927 59 0 538 555 597 631 669 743 850 637 

Originated 
Loans 40,911 381 0 538 565 619 657 697 767 850 660 

Appendix B. Participant #2 

Table 4. Difference of Means Tests: Originated Loans 

Variable Sample # Mean T-Stat 
P-

Value 

Cash Flow Score 
Not Delinquent 33,984 680 . . 

Delinquent 6,927 657 39.26 0.000 

FICO Score 
Not Delinquent 33,662 665 . . 

Delinquent 6,868 637 35.94 0.000 
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Appendix B. Participant #2 

Table 5. Logistic Model for Delinquency Specifications44 

Control 
Variable 

Comparison 
Group 

FICO Score Only Cash Flow Score Only 
Cash Flow Score and 

FICO Score 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Cash Flow 
Score 

-- . . 0.99 0.00 0.99 0.00 

FICO Score -- 0.99 0.00 . . 1.00 0.00 

Missing 
FICO 

Not Missing 
FICO 

0.00 0.00 . . 0.05 0.00 

Constant 49.03 0.00 428.33 0.00 812.80 0.00 

Pseudo R-Squared 0.034 0.041 0.047 

AUC 0.640 0.652 0.660 

Sample Size 40,911 40,911 40,911 

 

 

                                                      

44 The dependent variable is a 0/1 indicator for delinquent, with values of 1 indicating delinquent and 0 indicating 
not delinquent. 
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Appendix B. Participant #2
Chart 1. Receiver Operating Characteristic (ROC) Curves for Models 

1-3

Cash Flow Only FICO Score Only Cash Flow and FICO Score 45 Degree Line
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Appendix B. Participant #2 

Table 6. Delinquency Frequency by Cash Flow Score Percentile and FICO Score Percentile45 

FICO Score 

Cash Flow Score 

0 - 
5th 

5 - 
10th 

10 - 
15th 

15 - 
20th 

20 - 
25th 

25 - 
30th 

30 - 
35th 

35 - 
40th 

40 - 
45th 

45 - 
50th 

50 - 
55th 

55 - 
60th 

60 - 
65th 

65 - 
70th 

70 - 
75th 

75 - 
80th 

80 - 
85th 

85 - 
90th 

90 - 
95th 

95 - 
100th 

0 - 5th 35.5 26.4 31.4 31.5 27.8 25.0 22.9 9.7 13.6 25.0 18.2 20.0 . 60.0 . . . . . . 

5 - 10th 33.0 31.0 29.7 28.8 25.4 20.3 29.4 29.3 25.0 40.0 4.8 0.0 11.1 0.0 . . . . . . 

10 - 15th 32.7 35.6 27.1 27.4 32.7 23.2 20.6 19.3 14.3 24.6 20.9 8.5 34.3 12.0 11.8 12.5 16.7 . . . 

15 - 20th 37.7 25.1 28.4 26.2 28.2 26.0 25.4 21.2 27.6 20.6 21.1 25.0 17.9 14.0 17.4 9.1 18.2 0.0 . . 

20 - 25th 30.3 34.4 30.5 28.9 23.8 26.8 23.2 21.9 20.7 20.5 12.5 21.3 12.2 25.0 11.5 11.4 12.0 8.3 20.0 0.0 

25 - 30th 33.8 34.1 29.0 22.8 34.6 23.5 16.3 25.2 24.3 20.5 13.9 19.8 17.9 22.4 10.3 13.4 11.5 5.3 0.0 12.5 

30 - 35th 27.4 30.2 27.9 30.9 24.0 26.0 23.5 19.0 16.8 16.1 16.4 20.0 12.2 11.4 16.5 18.0 19.2 13.0 12.5 9.1 

35 - 40th 24.0 22.6 33.3 25.0 25.2 21.4 19.8 19.7 16.2 17.0 15.3 17.2 15.0 13.3 13.4 13.9 19.7 6.4 2.2 13.8 

40 - 45th 18.9 27.5 33.8 27.5 17.1 19.4 24.2 10.1 21.4 19.6 14.4 10.8 12.8 10.5 12.5 16.9 10.8 14.3 13.0 6.5 

45 - 50th 20.7 7.1 17.2 18.8 22.6 11.7 18.1 24.2 19.1 19.0 20.3 20.4 12.7 10.8 12.5 13.5 10.9 10.7 12.0 3.0 

50 - 55th 32.0 10.3 23.9 16.1 19.5 20.0 15.1 14.1 15.4 17.0 14.8 17.8 12.9 11.9 16.2 12.3 10.7 14.5 8.9 10.6 

55 - 60th 30.0 15.2 14.6 15.4 21.5 22.9 14.8 17.3 15.1 15.7 11.4 16.8 10.5 15.4 9.7 10.9 7.3 8.5 7.3 8.5 

60 - 65th 33.3 20.7 24.5 12.5 20.4 13.2 21.0 15.8 25.7 13.7 12.6 10.3 10.4 16.0 12.2 9.5 9.5 8.6 10.3 9.1 

65 - 70th 30.0 15.4 13.6 20.0 16.0 18.4 7.1 19.8 18.8 13.1 17.0 11.6 8.1 7.7 10.6 11.2 12.3 10.3 3.5 6.2 

70 - 75th 12.5 18.8 19.4 15.4 12.3 9.5 11.3 10.6 14.1 15.7 11.8 11.0 12.0 12.6 14.8 11.4 6.7 9.1 4.3 4.4 

75 - 80th 19.0 10.5 22.2 14.3 17.8 15.3 12.7 12.5 16.2 11.2 17.1 9.3 10.0 11.6 9.4 13.4 9.5 9.7 10.4 2.7 

80 - 85th 18.8 31.3 11.8 12.5 0.0 6.6 14.9 12.0 14.8 10.9 12.0 6.4 9.0 7.6 5.3 7.5 4.0 8.1 7.5 3.9 

85 - 90th 15.4 42.1 33.3 20.0 13.0 8.8 6.3 10.7 14.1 16.2 10.7 6.4 9.2 8.1 8.9 5.6 6.1 4.1 5.9 3.0 

90 - 95th 28.6 36.4 29.2 23.3 6.7 7.5 12.5 6.0 14.0 10.1 20.2 10.2 9.9 6.5 5.2 8.3 6.9 9.1 6.0 2.8 

95 - 100th 18.2 21.4 55.6 38.9 17.2 12.5 10.9 12.1 15.9 11.7 16.5 13.3 13.7 8.3 10.9 11.0 6.6 11.2 4.2 1.7 

                                                      

45 Cells are shaded based on values. Green indicates values close to the lowest default frequency, yellow indicates values close to the median default 
frequency, and red indicates values close to the highest default frequency. Cells with fewer than 5 loans are excluded from this heat map. Percentiles are based 
on the population of originated loans. 381 originated loans with a missing FICO score were excluded from the frequency table. 
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Appendix B. Participant #2 

Table 7. Summary of Whether The Applicant's Zip Code Population is at least 50% 
Minority, by Delinquency Status 

Value 

Delinquent Not Delinquent All 

P-Val # 
Row 

% Col % # 
Row 

% Col % # % 

Missing 35 16.7% 0.5% 175 83.3% 0.5% 210 0.5% 1.000 

False 4,557 15.6% 65.8% 24,572 84.4% 72.3% 29,129 71.2% 0.000 

True 2,335 20.2% 33.7% 9,237 79.8% 27.2% 11,572 28.3% 0.000 

All 6,927 16.9% 100.0% 33,984 83.1% 100.0% 40,911 100.0% . 

 

Appendix B. Participant #2 

Table 8. Summary of Whether The Applicant's Zip Code Population is at least 80% 

Minority, by Delinquency Status46 

Value 

Delinquent Not Delinquent All 

P-Val # 
Row 

% Col % # 
Row 

% Col % # % 

Missing 35 16.7% 0.5% 175 83.3% 0.5% 210 0.5% 1.000 

False 6,176 16.5% 89.2% 31,175 83.5% 91.7% 37,351 91.3% 0.000 

True 716 21.4% 10.3% 2,634 78.6% 7.8% 3,350 8.2% 0.000 

All 6,927 16.9% 100.0% 33,984 83.1% 100.0% 40,911 100.0% . 

 

Appendix B. Participant #2 

Table 9. Summary of Actions Taken47 

 

All 
Applications 

Approved 
Applications 

Denied 
Applications Originated Loans Delinquent Loans 

Count Count Percent Count Percent Count Percent Count Percent¹ 

All  212,949 58,524 27.48% 154,425 72.52% 40,911 19.21% 6,927 16.93% 

 

 

                                                      

46 Missing demographic data is the result of invalid zip codes, zip codes outside of the 50 States, or zip codes that 
do not have an associated ZCTA (Zip Code Tabulation Area). 

47 The percentages in the delinquent loans column are calculated out of originated loans. 
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Appendix B. Participant #2 

Table 10. Difference of Means Tests Within Demographic Group: Originated Loans48 

Variable Demographic Group Sample Count Mean T-Stat P-Value 

Cash Flow 
Score 

Originated Loans 

Not Delinquent 33,984 680 . . 

Delinquent 6,927 657 . . 

All 40,911 676 39.261 0.000 

African American 75% 
Not Delinquent 1,420 666 . . 

Delinquent 483 643 9.123 0.000 

Hispanic 75% 
Not Delinquent 2,496 675 . . 

Delinquent 593 654 10.472 0.000 

Asian 75% 
Not Delinquent 1,282 687 . . 

Delinquent 254 670 6.464 0.000 

Non-Hispanic White 
75% 

Not Delinquent 19,671 682 . . 

Delinquent 3,538 660 28.136 0.000 

Other or Missing BISG 
Not Delinquent 9,115 677 . . 

Delinquent 2,059 655 20.812 0.000 

Female 
Not Delinquent 7,841 675 . . 

Delinquent 1,752 652 18.599 0.000 

Male 
Not Delinquent 22,443 682 . . 

Delinquent 4,291 659 32.109 0.000 

Gender Unassigned 
Not Delinquent 3,700 677 . . 

Delinquent 884 656 12.235 0.000 

FICO Score 

Originated Loans 

Not Delinquent 33,662 665 . . 

Delinquent 6,868 637 . . 

All 40,530 660 35.944 0.000 

African American 75% 
Not Delinquent 1,406 645 . . 

Delinquent 481 622 8.508 0.000 

Hispanic 75% 
Not Delinquent 2,483 655 . . 

Delinquent 591 631 10.214 0.000 

Asian 75% 
Not Delinquent 1,258 675 . . 

Delinquent 251 653 5.438 0.000 

Non-Hispanic White 
75% 

Not Delinquent 19,495 668 . . 

Delinquent 3,514 641 25.094 0.000 

Other or Missing BISG 
Not Delinquent 9,020 662 . . 

Delinquent 2,031 635 19.400 0.000 

Female Not Delinquent 7,775 656 . . 

                                                      

48 T-tests assume unequal variances and are conducted on the delinquent and non-delinquent populations. 
Yellow highlighting indicates a difference between the delinquent and non-delinquent groups that is statistically 
significant at the 95% confidence level (P-value < 0.05). Highlighting is shown regardless of the direction of the 
difference. Counts displayed are the counts of non-missing values for each variable, by demographic group and 
status. 
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Delinquent 1,740 635 13.242 0.000 

Male 
Not Delinquent 22,234 668 . . 

Delinquent 4,257 639 31.431 0.000 

Gender Unassigned 
Not Delinquent 3,653 661 . . 

Delinquent 871 636 11.631 0.000 

 

 
 

Appendix B. Participant #2 

Table 11. Logistic Model for Delinquency Results Within Demographic Group49 

Demographic Group Count 

FICO Score 
Only 

Cash Flow 
Only 

Cash Flow 
and FICO 

Score 

AUC AUC AUC 

Originated Loans 40,911 0.640 0.652 0.660 

African American 75% 1,903 0.622 0.638 0.644 

Hispanic 75% 3,089 0.633 0.640 0.652 

Asian 75% 1,536 0.613 0.633 0.638 

Non-Hispanic White 75% 23,209 0.641 0.651 0.659 

Other or Missing BISG 11,174 0.635 0.649 0.657 

Female 9,593 0.614 0.644 0.644 

Male 26,734 0.652 0.657 0.670 

Gender Unassigned 4,584 0.626 0.635 0.642 

 
 
 
  

                                                      

49 Models with a FICO Score control include a flag for missing values. The ROC analyses are restricted to the 
Race/Ethnicity or gender group listed and uses an indicator for "delinquent" as the reference variable and the 
listed score as the rating. The estimation samples may differ slightly from the displayed count based on missing 
values and perfect prediction among the set of predictor variables. 
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Appendix B. Participant #2 

Table 12. Logistic Model Specification with FICO Score Within Race/Ethnicity Group 

Control 
Variable 

Comparison 
Group 

African 
American 

75% Hispanic 75% Asian 75% 
Non-Hispanic 

White 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- . . . . . . . . 

FICO Score -- 0.99 0.00 0.99 0.00 0.99 0.00 0.99 0.00 

Missing 
FICO 

Not Missing 
FICO 

0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 

Constant 64.47 0.00 80.42 0.00 19.88 0.00 36.81 0.00 

Pseudo R-Squared 0.031 0.033 0.023 0.032 

AUC 0.622 0.633 0.613 0.641 

Sample Size 1,903 3,089 1,536 23,209 

 
 
 
 
 

Appendix B. Participant #2 

Table 13. Logistic Model Specification with FICO Score 
Within Gender Group 

Control 
Variable 

Comparison 
Group 

Female Male 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- . . . . 

FICO Score -- 0.99 0.00 0.99 0.00 

Missing 
FICO 

Not Missing 
FICO 

0.01 0.00 0.00 0.00 

Constant 15.16 0.00 78.80 0.00 

Pseudo R-Squared 0.021 0.040 

AUC 0.614 0.652 

Sample Size 9,593 26,734 
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Appendix B. Participant #2 

Table 14. Logistic Model Specification with Cash Flow Score Within Race/Ethnicity Group 

Control 
Variable 

Comparison 
Group 

African 
American 75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- 0.99 0.00 0.99 0.00 0.99 0.00 0.99 0.00 

FICO Score -- . . . . . . . . 

Missing 
FICO 

Not Missing 
FICO 

. . . . . . . . 

Constant 243.44 0.00 256.37 0.00 229.92 0.00 452.02 0.00 

Pseudo R-Squared 0.038 0.035 0.028 0.040 

AUC 0.638 0.640 0.633 0.651 

Sample Size 1,903 3,089 1,536 23,209 

 
 
 

Appendix B. Participant #2 

Table 15. Logistic Model Specification with Cash Flow Score 
Within Gender Group 

Control 
Variable 

Comparison 
Group 

Female Male 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- 0.99 0.00 0.99 0.00 

FICO Score -- . . . . 

Missing 
FICO 

Not Missing 
FICO 

. . . . 

Constant 283.81 0.00 587.28 0.00 

Pseudo R-Squared 0.039 0.042 

AUC 0.644 0.657 

Sample Size 9,593 26,734 
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Appendix B. Participant #2 

Table 16. Logistic Model Specification with Cash Flow Score and FICO Score Within Race/Ethnicity 
Group 

Control 
Variable 

Comparison 
Group 

African 
American 75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- 0.99 0.00 0.99 0.00 0.99 0.00 0.99 0.00 

FICO Score -- 1.00 0.00 0.99 0.00 1.00 0.00 1.00 0.00 

Missing 
FICO 

Not Missing 
FICO 

0.04 0.00 0.02 0.00 0.04 0.00 0.05 0.00 

Constant 487.23 0.00 692.22 0.00 651.36 0.00 757.45 0.00 

Pseudo R-Squared 0.042 0.042 0.035 0.046 

AUC 0.644 0.652 0.638 0.659 

Sample Size 1,903 3,089 1,536 23,209 

 
 
 
 

Appendix B. Participant #2 

Table 17. Logistic Model Specification with Cash Flow Score 
and FICO Score Within Gender Group 

Control 
Variable 

Comparison 
Group 

Female Male 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Cash Flow 
Score 

-- 0.99 0.00 0.99 0.00 

FICO Score -- 1.00 0.01 0.99 0.00 

Missing 
FICO 

Not Missing 
FICO 

0.26 0.01 0.02 0.00 

Constant 357.29 0.00 1,313.62 0.00 

Pseudo R-Squared 0.040 0.052 

AUC 0.644 0.670 

Sample Size 9,593 26,734 
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APPENDIX C:  Participant 350 

Appendix C. Participant #3 

  
Chart 1. Delinquency Rates for Originated Loans 

Chart 2. Delinquency Rates for Originated Loans With Valid FICO Score 

Chart 3. Delinquency Rates for Originated Loans Without Valid FICO Score 

Chart 4. Weighted Median Yearly Income 

  

 

                                                      

50 All of the Tables in Appendix C were created by Participant 3, and CRA has not validated the content. 
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  Cash Flow Metric Score (CFMS) Debt-to-income (DTI) 
AUC 0.532 0.5125 
95% confidence interval ± 0.002 ± 0.002 

Chart and Table created and reported by Participant 3 
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 Cash Flow Metric Score (CFMS) Debt-to-income (DTI) 
AUC 0.523 0.508 
95% confidence interval ± 0.002 ± 0.002 

 
 
 
 
 

Chart and Table created and reported by Participant 3 
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  Cash Flow Metric Score (CFMS) Debt-to-income (DTI) 
AUC 0.537 0.507 
95% confidence interval ± 0.002 ± 0.002 

 
 
 
 
 
 
 
 Chart and Table created and reported by Participant 3 
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Chart created and reported by Participant 3 
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APPENDIX D:  Participant 4 

Appendix D. Participant #4 
 

Table 1. Data Diagnostics: All Applications 

Table 2. Difference of Means Tests: All Applications 

Table 3. Data Diagnostics: Originated Loans 

Table 4. Difference of Means Tests: Originated Loans 

Table 5. Logistic Model for Default Specifications 

Chart 1. Receiver Operating Characteristic (ROC) Curves for Models 1-4 

Table 6. Default Frequency by CFPD Percentile and TPD Percentile 

Table 7. Summary of Actions Taken 

Table 8. Difference of Means Tests Within Demographic Group: Originated Loans 

Table 9. Logistic Model for Default Results Within Demographic Group 

Table 10. Model 1 Specification Within Race / Ethnicity Group 

Table 11. Model 1 Specification Within Gender Group 

Table 12. Model 2 Specification Within Race / Ethnicity Group 

Table 13. Model 2 Specification Within Gender Group 

Table 14. Model 3 Specification Within Race / Ethnicity Group 

Table 15. Model 3 Specification Within Gender Group 

Table 16. Model 4 Specification Within Race / Ethnicity Group 

Table 17. Model 4 Specification Within Gender Group 
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Appendix D. Participant #4 

Table 1. Data Diagnostics: All Applications 

Variable Sample # 
# 

Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Application 
Date 

Approved 33,102 0 0 10/21/16 12/4/16 5/6/17 12/17/17 7/15/18 11/21/18 12/26/18 12/5/17 

Declined 53,161 0 0 10/18/16 12/13/16 7/5/17 2/9/18 7/16/18 11/16/18 12/27/18 1/6/18 

Other 25 0 0 12/29/16 2/5/17 11/4/17 11/10/17 11/27/17 12/6/18 12/19/18 11/27/17 

All 86,288 0 0 10/18/16 12/9/16 6/14/17 1/18/18 7/15/18 11/18/18 12/27/18 12/25/17 

Fraud Score 

Approved 33,102 12,887 0 159 484 608 686 754 827 949 675 

Declined 53,161 12,984 0 85 449 575 657 726 805 948 646 

Other 25 14 0 353 353 451 638 728 808 808 606 

All 86,288 25,885 0 85 459 585 664 736 814 949 656 

Bank Behavior 
Score 

Approved 33,102 12,690 0 164 591 708 772 819 907 975 761 

Declined 53,161 12,480 0 92 539 671 745 788 893 967 730 

Other 25 15 0 564 564 657 733 798 895 895 729 

All 86,288 25,185 0 92 554 684 756 799 900 975 740 

Traditional 
Credit 
Probability #1 

Approved 33,102 9,099 0 0.104 0.191 0.234 0.271 0.318 0.383 1.000 0.279 

Declined 53,161 53,046 0 0.165 0.195 0.243 0.287 0.335 0.392 0.446 0.289 

Other 25 21 0 0.258 0.258 0.277 0.308 0.335 0.349 0.349 0.306 

All 86,288 62,166 0 0.104 0.191 0.234 0.271 0.318 0.383 1.000 0.279 

TPD 

Approved 33,102 2,376 0 0.033 0.185 0.233 0.270 0.316 0.381 1.000 0.276 

Declined 53,161 28,192 0 0.102 0.225 0.295 0.354 0.404 0.444 0.761 0.347 

Other 25 15 0 0.258 0.258 0.279 0.302 0.337 0.444 0.444 0.314 

All 86,288 30,583 0 0.033 0.197 0.250 0.302 0.364 0.432 1.000 0.308 

CFPD 

Approved 33,102 0 0 0.119 0.203 0.250 0.288 0.324 0.373 0.630 0.287 

Declined 53,161 0 0 0.168 0.296 0.374 0.440 0.540 0.687 0.933 0.466 

Other 25 0 0 0.198 0.233 0.279 0.320 0.445 0.697 0.890 0.385 

All 86,288 0 0 0.119 0.226 0.298 0.368 0.470 0.639 0.933 0.397 

Self-Reported 
Income 

Approved 33,102 4,867 0 $1 $12,000 $22,000 $30,854 $45,000 $75,600 $10,000,000 $37,808 

Declined 53,161 714 0 $1 $10,000 $19,992 $28,000 $40,000 $68,000 $5,313,168 $32,723 

Other 25 15 0 $8,820 $8,820 $28,000 $33,500 $40,000 $75,000 $75,000 $35,775 

All 86,288 5,596 0 $1 $10,000 $20,000 $29,761 $40,000 $71,000 $10,000,000 $34,502 

Number of 
Accounts 

Approved 33,102 2 0 1 1 1 2 2 4 14 1.9 

Declined 53,161 507 0 1 1 1 2 2 4 21 1.8 
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Other 25 0 0 1 1 1 1 2 4 4 1.8 

All 86,288 509 0 1 1 1 2 2 4 21 1.9 

Cash Flow 
Metric #1 

Approved 33,102 2,791 962 0 6 36 53 67 84 90 50 

Declined 53,161 17,513 347 0 31 61 75 85 90 90 70 

Other 25 5 0 13 13 32 53 73 86 90 51 

All 86,288 20,309 1,309 0 14 47 65 80 90 90 61 

Cash Flow 
Metric #2 

Approved 33,102 2,791 962 0% 7% 41% 60% 74% 93% 100% 57% 

Declined 53,161 17,513 347 0% 36% 71% 86% 96% 100% 100% 80% 

Other 25 5 0 14% 14% 36% 61% 83% 96% 100% 58% 

All 86,288 20,309 1,309 0% 17% 54% 74% 90% 100% 100% 69% 

Cash Flow 
Metric #3 

Approved 33,102 4 0 1 67 224 363 524 830 2,472 394 

Declined 53,161 523 3,591 0 0 35 123 281 575 5,208 186 

Other 25 0 1 0 3 101 377 610 980 1,460 416 

All 86,288 527 3,592 0 1 74 215 402 711 5,208 266 

Cash Flow 
Metric #4 

Approved 33,102 130 0 1 5 14 20 26 32 58 19 

Declined 53,161 1,167 3,554 0 0 4 10 18 28 52 12 

Other 25 0 1 0 1 12 21 30 34 35 19 

All 86,288 1,297 3,555 0 1 6 14 22 31 58 15 

Cash Flow 
Metric #5 

Approved 33,102 130 584 0 2 8 13 18 27 47 14 

Declined 53,161 1,167 11,567 0 0 1 3 9 18 46 6 

Other 25 0 3 0 0 5 14 22 30 30 14 

All 86,288 1,297 12,154 0 0 2 7 14 24 47 9 

Cash Flow 
Metric #6 

Approved 33,102 130 1,922 0 0 2 3 4 5 10 3 

Declined 53,161 4,721 18,170 0 0 0 1 2 4 9 1 

Other 25 1 5 0 0 1 3 4 6 6 3 

All 86,288 4,852 20,097 0 0 1 2 3 5 10 2 

Cash Flow 
Metric #7 

Approved 33,102 130 0 1 5 14 20 26 32 58 19 

Declined 53,161 1,167 3,554 0 0 4 10 18 28 52 12 

Other 25 0 1 0 1 12 21 30 35 35 19 

All 86,288 1,297 3,555 0 1 6 14 22 31 58 15 
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Appendix D. Participant #4 

Table 2. Difference of Means Tests: All Applications51 

Variable Sample # Mean T-Stat P-Value 

Fraud Score 
Approved 20,215 675 . . 

Declined 40,177 646 7.63 0.000 

Bank Behavior Score 
Approved 20,412 761 . . 

Declined 40,681 730 -0.65 0.516 

Traditional Credit 
Probability #1 

Approved 24,003 0.279 . . 

Declined 115 0.289 -10.18 0.000 

TPD 
Approved 30,726 0.276 . . 

Declined 24,969 0.347 -11.72 0.000 

CFPD 
Approved 33,102 0.287 . . 

Declined 53,161 0.466 -18.80 0.000 

Cash Flow Metric #1 
Approved 30,311 50 . . 

Declined 35,648 70 -13.71 0.000 

Cash Flow Metric #2 
Approved 30,311 56.6% . . 

Declined 35,648 79.9% -14.08 0.000 

Cash Flow Metric #3 
Approved 33,098 394 . . 

Declined 52,638 186 4.98 0.000 

Cash Flow Metric #4 
Approved 32,972 19.37 . . 

Declined 51,994 11.52 5.22 0.000 

Cash Flow Metric #5 
Approved 32,972 13.57 . . 

Declined 51,994 5.55 12.82 0.000 

Cash Flow Metric #6 
Approved 32,972 2.81 . . 

Declined 48,440 1.29 12.17 0.000 

Cash Flow Metric #7 
Approved 32,972 19.36 . . 

Declined 51,994 11.55 5.26 0.000 

                                                      

51 The significance test tests the difference in means between the approved and declined populations using 
Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% level. 
Counts in this table are of non-missing values of the indicated variable. 
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Appendix D. Participant #4 

Table 3. Data Diagnostics: Originated Loans 

Variable Sample # # Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Application Date 

Non-Default 20,885 0 0 10/21/16 12/8/16 6/2/17 12/29/17 7/7/18 10/24/18 12/12/18 12/11/17 

Default 3,931 0 0 10/26/16 12/7/16 6/9/17 2/5/18 7/15/18 10/16/18 12/5/18 12/21/17 

Default Unknown 1,137 0 0 11/30/16 11/24/18 12/5/18 12/12/18 12/18/18 12/24/18 12/26/18 12/7/18 

All 25,953 0 0 10/21/16 12/9/16 6/10/17 1/24/18 7/26/18 11/23/18 12/26/18 12/29/17 

Fraud Score 

Non-Default 20,885 6,534 0 162 485 610 686 754 826 949 675 

Default 3,931 1,227 0 159 467 587 668 737 813 929 659 

Default Unknown 1,137 67 0 292 542 654 722 783 853 915 712 

All 25,953 7,828 0 159 484 609 686 754 826 949 675 

Bank Behavior 
Score 

Non-Default 20,885 6,388 0 164 594 708 770 811 907 975 759 

Default 3,931 1,185 0 262 580 703 770 824 910 965 761 

Default Unknown 1,137 157 0 383 613 743 816 875 907 935 796 

All 25,953 7,730 0 164 591 708 772 820 907 975 762 

Traditional 
Credit 
Probability #1 

Non-Default 20,885 3,463 0 0.104 0.190 0.232 0.268 0.315 0.382 1.000 0.277 

Default 3,931 650 0 0.119 0.202 0.244 0.282 0.332 0.388 1.000 0.290 

Default Unknown 1,137 1,137 0 . . . . . . . . 

All 25,953 5,250 0 0.104 0.192 0.234 0.270 0.318 0.383 1.000 0.279 

TPD 

Non-Default 20,885 0 0 0.033 0.184 0.231 0.267 0.313 0.380 1.000 0.273 

Default 3,931 0 0 0.090 0.198 0.242 0.280 0.328 0.385 0.480 0.285 

Default Unknown 1,137 5 0 0.092 0.183 0.242 0.276 0.320 0.378 0.449 0.281 

All 25,953 5 0 0.033 0.186 0.233 0.269 0.316 0.381 1.000 0.275 

CFPD 

Non-Default 20,885 0 0 0.124 0.202 0.249 0.286 0.323 0.372 0.630 0.286 

Default 3,931 0 0 0.120 0.219 0.267 0.305 0.337 0.386 0.498 0.303 

Default Unknown 1,137 0 0 0.152 0.199 0.246 0.284 0.318 0.376 0.428 0.284 

All 25,953 0 0 0.120 0.203 0.251 0.289 0.325 0.375 0.630 0.288 

Self-Reported 
Income 

Non-Default 20,885 727 0 $1 $12,000 $22,000 $31,000 $45,000 $76,000 $4,200,000 $37,311 

Default 3,931 169 0 $20 $12,000 $22,000 $30,000 $44,000 $75,000 $10,000,000 $39,768 

Default Unknown 1,137 37 0 $2,000 $12,000 $24,000 $34,000 $50,000 $80,000 $208,000 $38,932 

All 25,953 933 0 $1 $12,000 $22,000 $31,000 $45,000 $76,000 $10,000,000 $37,752 

Number of 
Accounts 

Non-Default 20,885 1 0 1 1 1 2 2 4 13 1.9 

Default 3,931 0 0 1 1 1 2 2 4 10 1.9 

Default Unknown 1,137 0 0 1 1 1 2 2 4 10 1.9 
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All 25,953 1 0 1 1 1 2 2 4 13 1.9 

Cash Flow 
Metric #1 

Non-Default 20,885 1,765 617 0 6 35 52 66 83 90 50 

Default 3,931 396 99 0 9 42 59 72 87 90 55 

Default Unknown 1,137 63 10 0 14 37 53 67 84 90 51 

All 25,953 2,224 726 0 7 36 53 67 84 90 50 

Cash Flow 
Metric #2 

Non-Default 20,885 1,765 617 0% 7% 40% 59% 74% 93% 100% 56% 

Default 3,931 396 99 0% 10% 48% 67% 80% 98% 100% 62% 

Default Unknown 1,137 63 10 0% 16% 41% 59% 76% 94% 100% 57% 

All 25,953 2,224 726 0% 8% 41% 60% 74% 93% 100% 57% 

Cash Flow 
Metric #3 

Non-Default 20,885 2 0 1 71 228 368 530 829 2,421 397 

Default 3,931 0 0 1 45 201 338 510 833 2,472 376 

Default Unknown 1,137 0 0 1 91 279 432 607 938 1,439 460 

All 25,953 2 0 1 66 225 367 530 835 2,472 397 

Cash Flow 
Metric #4 

Non-Default 20,885 94 0 1 5 14 20 26 32 52 20 

Default 3,931 12 0 1 4 12 19 25 32 58 19 

Default Unknown 1,137 0 0 1 7 16 22 28 34 47 22 

All 25,953 106 0 1 5 14 20 26 32 58 19 

Cash Flow 
Metric #5 

Non-Default 20,885 94 313 0 2 8 14 19 27 47 14 

Default 3,931 12 116 0 1 7 12 17 26 46 12 

Default Unknown 1,137 0 18 0 3 9 14 20 27 47 15 

All 25,953 106 447 0 2 8 13 18 27 47 14 

Cash Flow 
Metric #6 

Non-Default 20,885 94 1,079 0 0 2 3 4 5 10 3 

Default 3,931 12 353 0 0 2 3 3 5 9 3 

Default Unknown 1,137 0 64 0 0 2 3 4 5 9 3 

All 25,953 106 1,496 0 0 2 3 4 5 10 3 

Cash Flow 
Metric #7 

Non-Default 20,885 94 0 1 5 14 20 26 32 53 20 

Default 3,931 12 0 1 4 12 19 25 32 58 19 

Default Unknown 1,137 0 0 1 7 16 22 28 34 47 22 

All 25,953 106 0 1 5 14 20 26 32 58 19 
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Appendix D. Participant #4 

Table 4. Difference of Means Tests: Originated Loans52 

Variable Sample # Mean T-Stat P-Value 

Fraud Score 
Non-Default 14,351 675 . . 

Default 2,704 659 7.63 0.000 

Bank Behavior Score 
Non-Default 14,497 759 . . 

Default 2,746 761 -0.65 0.516 

Traditional Credit 
Probability #1 

Non-Default 17,422 0.277 . . 

Default 3,281 0.290 -10.18 0.000 

TPD 
Non-Default 20,885 0.273 . . 

Default 3,931 0.285 -11.72 0.000 

CFPD 
Non-Default 20,885 0.286 . . 

Default 3,931 0.303 -18.80 0.000 

Cash Flow Metric #1 
Non-Default 19,120 49.6 . . 

Default 3,535 55.2 -13.71 0.000 

Cash Flow Metric #2 
Non-Default 19,120 55.6% . . 

Default 3,535 62.0% -14.08 0.000 

Cash Flow Metric #3 
Non-Default 20,883 397 . . 

Default 3,931 376 4.98 0.000 

Cash Flow Metric #4 
Non-Default 20,791 19.52 . . 

Default 3,919 18.73 5.22 0.000 

Cash Flow Metric #5 
Non-Default 20,791 13.86 . . 

Default 3,919 12.21 12.82 0.000 

Cash Flow Metric #6 
Non-Default 20,791 2.87 . . 

Default 3,919 2.55 12.17 0.000 

Cash Flow Metric #7 
Non-Default 20,791 19.51 . . 

Default 3,919 18.71 5.26 0.000 

                                                      

52 The significance test tests the difference in means between the default and non-default populations using 
Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% level. 
Counts in this table are of non-missing values of the indicated variable. 
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Table 5. Logistic Model for Default Specifications53 

Variable Comparison Group 

TPD Model 
(Model 1) 

CFPD Model 
(Model 2) 

Combined Model 
(Model 3) 

Exhaustive Model 
(Model 4) 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

TPD -- 26.14 0.000 . . 117.01 0.000 81.98 0.000 

CFPD -- . . 491.15 0.000 1,879.25 0.000 1,046.59 0.000 

Fraud Score -- . . . . . . 1.00 0.000 

Missing Fraud Score 
Not Missing Fraud 
Score 

. . . . . . 0.40 0.000 

Bank Behavior Score -- . . . . . . 1.00 0.942 

Missing Bank Behavior Score 
Not Missing  Bank 
Behavior Score 

. . . . . . 1.02 0.935 

Self-Reported Income -- . . . . . . 1.00 0.045 

Missing Self-Reported Income 
Not Missing Self-
Reported Income 

. . . . . . 1.30 0.006 

Number of Accounts -- . . . . . . 0.92 0.000 

Missing Number of Accounts 
Not Missing Number 
of Account 

. . . . . . . . 

Cash Flow Metric #1 -- . . . . . . 1.00 0.012 

Missing Cash Flow Metric #1 
Not Missing Cash 
Flow Balance #1 

. . . . . . 0.00 0.011 

Cash Flow Metric #3 -- . . . . . . 1.00 0.000 

Cash Flow Metric #4 -- . . . . . . 0.99 0.724 

Cash Flow Metric #5 -- . . . . . . 0.99 0.007 

Cash Flow Metric #6 -- . . . . . . 0.96 0.028 

                                                      

53 The dependent variable is a 0/1 indicator for default, with values of 1 indicating default and 0 indicating no default. This table only contains originations 
with a known default status. Percentiles are based on the population of originated loans with a known empirical default status. 
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Cash Flow Metric #7 -- . . . . . . 1.01 0.783 

Missing Cash Flow Metric #7 
Not Missing Cash 
Flow Metric #7 

. . . . . . . . 

Source Category #2 

Source Category #1 

. . . . . . 0.97 0.908 

Source Category #3 . . . . . . 0.87 0.082 

Source Category #4 . . . . . . 1.08 0.525 

Source Category #5 . . . . . . 2.03 0.145 

Source Category #6 . . . . . . . . 

Source Category #7 . . . . . . 1.11 0.128 

Source Category #8 . . . . . . 0.88 0.625 

Source Category #9 . . . . . . 1.13 0.110 

Source Category #10 . . . . . . 1.13 0.500 

Source Category #11 . . . . . . 1.20 0.386 

Source Category #12 . . . . . . 1.42 0.018 

State #2 

State #1 

. . . . . . 0.81 0.258 

State #3 . . . . . . 0.63 0.020 

State #4 . . . . . . 0.36 0.169 

State #5 . . . . . . 1.30 0.565 

State #6 . . . . . . 0.59 0.065 

State #7 . . . . . . 0.52 0.018 

State #8 . . . . . . 0.86 0.643 

State #9 . . . . . . 0.58 0.007 

State #10 . . . . . . 0.79 0.601 

State #11 . . . . . . 0.77 0.249 

State #12 . . . . . . 0.75 0.170 

State #13 . . . . . . 0.75 0.201 

State #14 . . . . . . 0.47 0.063 

State #15 . . . . . . 0.96 0.832 

State #16 . . . . . . 0.79 0.495 

State #17 . . . . . . 0.97 0.905 

State #18 . . . . . . 0.75 0.140 

State #19 . . . . . . 0.68 0.037 

State #20 . . . . . . 0.52 0.105 
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State #21 . . . . . . 0.56 0.116 

State #22 . . . . . . 0.88 0.528 

State #23 . . . . . . 1.29 0.704 

Application Date: Month #2 

Application Date: 
Month #1 

. . . . . . 1.60 0.297 

Application Date: Month #3 . . . . . . 1.26 0.602 

Application Date: Month #4 . . . . . . 1.26 0.604 

Application Date: Month #5 . . . . . . 0.99 0.982 

Application Date: Month #6 . . . . . . 1.33 0.527 

Application Date: Month #7 . . . . . . 1.38 0.478 

Application Date: Month #8 . . . . . . 1.28 0.581 

Application Date: Month #9 . . . . . . 1.72 0.226 

Application Date: Month #10 . . . . . . 1.40 0.463 

Application Date: Month #11 . . . . . . 1.24 0.635 

Application Date: Month #12 . . . . . . 1.42 0.450 

Application Date: Month #13 . . . . . . 1.13 0.795 

Application Date: Month #14 . . . . . . 1.03 0.942 

Application Date: Month #15 . . . . . . 1.26 0.613 

Application Date: Month #16 . . . . . . 0.97 0.942 

Application Date: Month #17 . . . . . . 0.96 0.933 

Application Date: Month #18 . . . . . . 1.49 0.385 

Application Date: Month #19 . . . . . . 1.56 0.333 

Application Date: Month #20 . . . . . . 1.65 0.271 

Application Date: Month #21 . . . . . . 1.62 0.289 

Application Date: Month #22 . . . . . . 1.76 0.214 

Application Date: Month #23 . . . . . . 1.38 0.481 

Application Date: Month #24 . . . . . . 1.33 0.547 

Application Date: Month #25 . . . . . . 1.17 0.736 

Application Date: Month #26 . . . . . . 0.85 0.736 

Application Date: Month #27 . . . . . . 0.50 0.294 

Constant - 0.08 0.000 0.03 0.000 0.01 0.000 0.02 0.000 

Pseudo R-Squared 0.006 0.016 0.027 0.043 

AUC 0.559 0.592 0.620 0.650 

Num. of Observations 24,816 24,816 24,816 24,709 
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Table 6. Default Frequency by CFPD Percentile and TPD Percentile54 

Traditional 
Probability 
of Default 

Cash Flow Based Probability of Default 

95 - 
100th 

90 - 
95th 

85 - 
90th 

80 - 
85th 

75 - 
80th 

70 - 
75th 

65 - 
70th 

60 - 
65th 

55 - 
60th 

50 - 
55th 

45 - 
50th 

40 - 
45th 

35 - 
40th 

30 - 
35th 

25 - 
30th 

20 - 
25th 

15 - 
20th 

10 - 
15th 

5 - 
10th 

0 - 
5th 

95 - 100th 33.3 23.1 36.4 20.0 35.4 27.0 19.0 27.9 32.5 13.5 16.2 10.6 23.2 21.1 12.8 16.3 21.3 14.3 10.1 12.8 

90 - 95th 28.6 40.0 36.6 39.6 28.3 32.5 20.5 22.2 18.8 18.3 24.7 22.8 23.9 23.5 11.1 22.8 18.4 17.0 4.9 20.5 

85 - 90th 20.0 . 22.9 24.1 30.0 18.0 28.6 33.9 16.4 25.3 25.6 20.4 14.3 18.1 21.1 22.2 13.9 13.4 11.8 12.7 

80 - 85th . . 22.5 27.3 21.8 23.3 18.3 17.3 28.1 22.7 11.5 28.0 16.9 11.6 11.3 7.5 11.7 12.5 16.9 15.9 

75 - 80th . . 23.4 20.0 25.4 23.7 20.7 17.6 14.8 20.5 16.2 13.9 8.8 13.8 16.2 10.7 13.2 16.7 11.3 6.1 

70 - 75th 0.0 17.4 26.8 29.7 16.5 15.4 23.1 19.3 31.9 6.9 15.6 18.6 25.0 22.4 15.4 21.7 10.0 9.5 9.7 12.5 

65 - 70th . 9.1 25.8 21.9 17.2 22.9 20.5 20.8 11.4 18.7 9.5 10.9 9.4 16.0 16.7 20.0 21.6 8.7 8.3 2.0 

60 - 65th 21.1 25.8 16.5 36.1 25.4 20.8 25.0 26.3 15.7 4.8 10.3 20.0 9.4 17.7 18.5 10.5 7.7 10.2 13.7 7.6 

55 - 60th 25.9 27.8 21.5 20.8 27.1 12.3 20.9 28.2 19.7 14.7 16.4 18.1 14.3 14.5 11.3 10.2 8.9 7.3 15.4 12.3 

50 - 55th 25.5 20.5 25.4 21.6 15.2 20.7 17.8 17.5 6.5 20.7 9.4 16.7 10.0 20.0 8.1 11.7 14.8 6.3 4.2 5.1 

45 - 50th 20.3 32.3 24.7 18.2 20.8 18.6 22.7 22.2 12.3 9.1 10.8 9.1 16.4 10.8 19.7 14.0 10.2 3.6 7.0 3.3 

40 - 45th 34.6 20.0 28.2 30.0 19.7 15.8 20.6 17.3 10.5 8.8 5.1 21.3 15.6 8.2 13.5 9.3 10.6 7.7 8.0 11.4 

35 - 40th 23.4 16.8 20.4 22.4 15.5 12.5 15.2 18.6 15.7 12.1 14.8 17.5 5.9 14.5 10.7 13.0 8.5 8.8 12.8 8.8 

30 - 35th 30.5 24.8 18.2 21.5 19.3 13.8 15.3 14.5 11.5 8.9 17.9 14.1 10.5 7.4 14.3 10.3 12.2 7.7 3.4 3.3 

25 - 30th 19.0 24.2 15.1 15.9 19.1 19.0 7.4 16.7 15.6 1.7 10.0 17.2 16.0 11.5 13.9 12.5 7.7 7.1 1.8 13.7 

20 - 25th 21.3 21.6 15.4 9.7 12.1 13.6 17.6 16.9 16.9 8.0 11.8 13.2 17.2 11.5 13.4 9.3 5.8 7.4 3.9 6.1 

15 - 20th 27.7 25.6 19.4 5.9 15.5 16.9 8.3 7.3 11.1 11.1 18.4 14.3 5.3 7.5 7.8 10.0 3.7 8.6 6.0 1.5 

10 - 15th 20.6 21.1 16.7 14.0 4.4 10.7 13.6 13.0 6.3 7.2 11.7 19.6 7.8 5.5 10.5 9.1 9.4 13.1 4.8 7.1 

5 - 10th 21.1 16.0 8.3 22.2 17.6 13.6 6.0 13.2 4.4 14.8 9.3 8.1 12.7 7.1 6.7 12.3 5.7 4.3 3.2 5.8 

0 - 5th 19.6 18.8 16.7 13.3 7.5 6.9 11.3 12.0 12.9 7.0 4.0 12.5 6.0 2.5 7.7 4.9 3.4 4.3 2.9 3.9 

                                                      

54 Cells are shaded based on values. Green indicates values close to the lowest default frequency, yellow indicates values close to the median default 
frequency, and red indicates values close to the highest default frequency. Cells with fewer than 5 loans are excluded from this heat map. Percentiles are based 
on the population of originated loans with a known empirical default status. 
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Table 7. Summary of Actions Taken55 

 

All 
Applications 

Approved 
Applications 

Declined 
Applications 

Other 
Applications Originated Loans Defaulted Loans 

Count Count Percent Count Percent Count Percent Count Percent Count Percent 

All 86,288 33,102 38.36% 53,161 61.61% 25 0.03% 24,816 28.76% 3,931 15.84% 

 
 

                                                      

55 The percentages in the "Defaulted Loans" column are calculated out of originated loans. 
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Table 8. Difference of Means Tests Within Demographic Group: Originated Loans56 

Variable Demographic Group Status Count Mean T-Stat P-Value 

Fraud Score 

Originated Loans 

Default 2,704 658.7 . . 

No Default 14,351 675.5 . . 

All 17,055 672.8 7.6 0.000 

African American 75% 
Default 326 649.4 . . 

No Default 1,435 659.6 1.6 0.110 

Hispanic 75% 
Default 646 661.1 . . 

No Default 3,962 681.3 4.4 0.000 

Asian 75% 
Default 57 691.5 . . 

No Default 342 706.5 1.1 0.269 

Non-Hispanic White 
75% 

Default 605 660.6 . . 

No Default 3,280 673.0 2.6 0.008 

Other or Missing BISG 
Default 1,070 657.2 . . 

No Default 5,332 674.9 5.1 0.000 

Female 75% 
Default 1,336 652.6 . . 

No Default 7,286 670.2 5.5 0.000 

Male 75% 
Default 1,124 667.3 . . 

No Default 5,832 683.1 4.7 0.000 

Gender Probabilities < 
75% or Missing 

Default 244 652.2 . . 

No Default 1,233 670.3 2.6 0.010 

Bank Behavior 
Score 

Originated Loans 

Default 2,746 760.8 . . 

No Default 14,497 759.5 . . 

All 17,243 759.7 -0.6 0.516 

African American 75% 
Default 338 747.8 . . 

No Default 1,459 746.5 -0.2 0.832 

Hispanic 75% 
Default 647 776.7 . . 

No Default 3,978 770.4 -1.7 0.087 

Asian 75% 
Default 60 763.6 . . 

No Default 352 766.0 0.2 0.866 

Non-Hispanic White 
75% 

Default 605 758.9 . . 

No Default 3,301 754.7 -0.9 0.392 

                                                      

56 This table is restricted to originated loans with a known default status. T-tests assume unequal variances and 
are conducted on the population that defaulted and the population that did not default. Yellow highlighting 
indicates a difference between the default and no default groups that is statistically significant at the 95% 
confidence level (P-value < 0.05). Highlighting is shown regardless of the direction of the difference. Counts 
displayed are the counts of non-missing values for each variable, by demographic group and status. 
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Other or Missing BISG 
Default 1,096 756.4 . . 

No Default 5,407 757.3 0.3 0.775 

Female 75% 
Default 1,350 757.6 . . 

No Default 7,392 758.5 0.3 0.760 

Male 75% 
Default 1,141 765.0 . . 

No Default 5,864 761.6 -1.1 0.269 

Gender Probabilities < 
75% or Missing 

Default 255 759.3 . . 

No Default 1,241 754.8 -0.7 0.514 

Traditional Credit 
Probability #1 

Originated Loans 

Default 3,281 0.290 . . 

No Default 17,422 0.277 . . 

All 20,703 0.279 -10.2 0.000 

African American 75% 
Default 394 0.295 . . 

No Default 1,846 0.276 -4.5 0.000 

Hispanic 75% 
Default 700 0.287 . . 

No Default 4,221 0.280 -2.8 0.005 

Asian 75% 
Default 78 0.290 . . 

No Default 393 0.280 -1.4 0.166 

Non-Hispanic White 
75% 

Default 824 0.288 . . 

No Default 4,386 0.273 -5.4 0.000 

Other or Missing BISG 
Default 1,285 0.290 . . 

No Default 6,576 0.277 -7.1 0.000 

Female 75% 
Default 1,619 0.292 . . 

No Default 8,896 0.276 -8.0 0.000 

Male 75% 
Default 1,338 0.288 . . 

No Default 6,997 0.277 -5.8 0.000 

Gender Probabilities < 
75% or Missing 

Default 324 0.288 . . 

No Default 1,529 0.279 -2.5 0.013 

TPD 

Originated Loans 

Default 3,931 0.285 . . 

No Default 20,885 0.273 . . 

All 24,816 0.275 -11.7 0.000 

African American 75% 
Default 468 0.289 . . 

No Default 2,126 0.274 -4.8 0.000 

Hispanic 75% 
Default 877 0.282 . . 

No Default 5,317 0.275 -3.6 0.000 

Asian 75% 
Default 86 0.289 . . 

No Default 493 0.277 -1.9 0.063 

Non-Hispanic White 
75% 

Default 939 0.284 . . 

No Default 5,069 0.270 -6.2 0.000 

Other or Missing BISG 
Default 1,561 0.287 . . 

No Default 7,880 0.274 -8.0 0.000 

Female 75% Default 1,924 0.287 . . 
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No Default 10,667 0.273 -9.2 0.000 

Male 75% 
Default 1,623 0.283 . . 

No Default 8,402 0.273 -6.5 0.000 

Gender Probabilities < 
75% or Missing 

Default 384 0.286 . . 

No Default 1,816 0.275 -3.4 0.001 

CFPD 

Originated Loans 

Default 3,931 0.303 . . 

No Default 20,885 0.286 . . 

All 24,816 0.289 -18.8 0.000 

African American 75% 
Default 468 0.305 . . 

No Default 2,126 0.290 -5.8 0.000 

Hispanic 75% 
Default 877 0.304 . . 

No Default 5,317 0.285 -10.1 0.000 

Asian 75% 
Default 86 0.303 . . 

No Default 493 0.289 -2.4 0.017 

Non-Hispanic White 
75% 

Default 939 0.303 . . 

No Default 5,069 0.285 -10.3 0.000 

Other or Missing BISG 
Default 1,561 0.301 . . 

No Default 7,880 0.287 -10.3 0.000 

Female 75% 
Default 1,924 0.302 . . 

No Default 10,667 0.287 -12.1 0.000 

Male 75% 
Default 1,623 0.304 . . 

No Default 8,402 0.285 -13.8 0.000 

Gender Probabilities < 
75% or Missing 

Default 384 0.301 . . 

No Default 1,816 0.288 -4.5 0.000 

Self-Reported 
Income 

Originated Loans 

Default 3,762 $39,768 . . 

No Default 20,158 $37,311 . . 

All 23,920 $37,698 -0.9 0.384 

African American 75% 
Default 449 $33,197 . . 

No Default 2,036 $33,021 -0.1 0.913 

Hispanic 75% 
Default 839 $48,804 . . 

No Default 5,136 $35,014 -1.1 0.265 

Asian 75% 
Default 81 $38,693 . . 

No Default 484 $41,078 0.7 0.459 

Non-Hispanic White 
75% 

Default 893 $39,389 . . 

No Default 4,900 $39,375 0.0 0.993 

Other or Missing BISG 
Default 1,500 $36,965 . . 

No Default 7,602 $38,443 1.4 0.176 

Female 75% 
Default 1,840 $40,276 . . 

No Default 10,294 $34,461 -1.0 0.305 

Male 75% 
Default 1,554 $39,435 . . 

No Default 8,113 $41,550 2.1 0.036 
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Gender Probabilities < 
75% or Missing 

Default 368 $38,635 . . 

No Default 1,751 $34,428 -1.5 0.147 

Number of 
Accounts 

Originated Loans 

Default 3,931 1.9 . . 

No Default 20,884 1.9 . . 

All 24,815 1.9 3.6 0.000 

African American 75% 
Default 468 1.9 . . 

No Default 2,125 1.9 -0.4 0.687 

Hispanic 75% 
Default 877 1.8 . . 

No Default 5,317 1.9 2.3 0.020 

Asian 75% 
Default 86 2.1 . . 

No Default 493 2.0 -0.5 0.618 

Non-Hispanic White 
75% 

Default 939 1.8 . . 

No Default 5,069 1.9 2.6 0.010 

Other or Missing BISG 
Default 1,561 1.9 . . 

No Default 7,880 1.9 2.6 0.010 

Female 75% 
Default 1,924 1.9 . . 

No Default 10,666 1.9 3.1 0.002 

Male 75% 
Default 1,623 1.8 . . 

No Default 8,402 1.9 1.6 0.112 

Gender Probabilities < 
75% or Missing 

Default 384 1.9 . . 

No Default 1,816 2.0 1.4 0.155 

Cash Flow Metric 
#1 

Originated Loans 

Default 3,535 55.2 . . 

No Default 19,120 49.6 . . 

All 22,655 50.5 -13.7 0.000 

African American 75% 
Default 415 57.8 . . 

No Default 1,918 51.8 -5.3 0.000 

Hispanic 75% 
Default 784 55.0 . . 

No Default 4,944 50.1 -5.8 0.000 

Asian 75% 
Default 80 56.6 . . 

No Default 451 47.5 -3.5 0.001 

Non-Hispanic White 
75% 

Default 859 54.8 . . 

No Default 4,619 48.0 -8.5 0.000 

Other or Missing BISG 
Default 1,397 54.6 . . 

No Default 7,188 49.7 -7.2 0.000 

Female 75% 
Default 1,732 55.0 . . 

No Default 9,784 50.2 -8.4 0.000 

Male 75% 
Default 1,452 54.6 . . 

No Default 7,694 48.7 -9.1 0.000 

Gender Probabilities < 
75% or Missing 

Default 351 58.1 . . 

No Default 1,642 50.1 -6.5 0.000 

Originated Loans Default 3,535 61.96% . . 
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Cash Flow Metric 
#2 

No Default 19,120 55.57% . . 

All 22,655 56.57% -14.1 0.000 

African American 75% 
Default 415 64.71% . . 

No Default 1,918 57.99% -5.3 0.000 

Hispanic 75% 
Default 784 61.78% . . 

No Default 4,944 56.14% -6.0 0.000 

Asian 75% 
Default 80 63.30% . . 

No Default 451 53.41% -3.4 0.001 

Non-Hispanic White 
75% 

Default 859 61.75% . . 

No Default 4,619 53.89% -8.8 0.000 

Other or Missing BISG 
Default 1,397 61.30% . . 

No Default 7,188 55.75% -7.4 0.000 

Female 75% 
Default 1,732 61.74% . . 

No Default 9,784 56.24% -8.6 0.000 

Male 75% 
Default 1,452 61.51% . . 

No Default 7,694 54.59% -9.6 0.000 

Gender Probabilities < 
75% or Missing 

Default 351 64.91% . . 

No Default 1,642 56.15% -6.4 0.000 

Cash Flow Metric 
#3 

Originated Loans 

Default 3,931 376.1 . . 

No Default 20,883 397.4 . . 

All 24,814 394.0 5.0 0.000 

African American 75% 
Default 468 346.6 . . 

No Default 2,125 363.5 1.5 0.126 

Hispanic 75% 
Default 877 375.3 . . 

No Default 5,316 399.7 2.7 0.006 

Asian 75% 
Default 86 356.8 . . 

No Default 493 389.4 1.2 0.220 

Non-Hispanic White 
75% 

Default 939 398.1 . . 

No Default 5,069 413.8 1.7 0.086 

Other or Missing BISG 
Default 1,561 373.2 . . 

No Default 7,880 394.9 3.1 0.002 

Female 75% 
Default 1,924 367.0 . . 

No Default 10,665 380.5 2.3 0.022 

Male 75% 
Default 1,623 388.5 . . 

No Default 8,402 423.1 4.9 0.000 

Gender Probabilities < 
75% or Missing 

Default 384 369.3 . . 

No Default 1,816 377.6 0.7 0.515 

Cash Flow Metric 
#4 

Originated Loans 

Default 3,919 18.7 . . 

No Default 20,791 19.5 . . 

All 24,710 19.4 5.2 0.000 

African American 75% Default 465 18.4 . . 
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No Default 2,113 19.0 1.4 0.171 

Hispanic 75% 
Default 875 18.7 . . 

No Default 5,295 20.2 4.6 0.000 

Asian 75% 
Default 86 18.5 . . 

No Default 492 19.4 1.0 0.330 

Non-Hispanic White 
75% 

Default 938 19.1 . . 

No Default 5,046 19.2 0.1 0.900 

Other or Missing BISG 
Default 1,555 18.6 . . 

No Default 7,845 19.4 3.5 0.001 

Female 75% 
Default 1,919 18.8 . . 

No Default 10,612 19.4 2.9 0.004 

Male 75% 
Default 1,617 18.6 . . 

No Default 8,374 19.7 4.8 0.000 

Gender Probabilities < 
75% or Missing 

Default 383 19.3 . . 

No Default 1,805 19.4 0.2 0.813 

Cash Flow Metric 
#5 

Originated Loans 

Default 3,919 12.2 . . 

No Default 20,791 13.9 . . 

All 24,710 13.6 12.8 0.000 

African American 75% 
Default 465 11.7 . . 

No Default 2,113 13.1 3.9 0.000 

Hispanic 75% 
Default 875 12.3 . . 

No Default 5,295 14.2 7.0 0.000 

Asian 75% 
Default 86 11.9 . . 

No Default 492 14.0 2.8 0.006 

Non-Hispanic White 
75% 

Default 938 12.6 . . 

No Default 5,046 14.0 5.3 0.000 

Other or Missing BISG 
Default 1,555 12.1 . . 

No Default 7,845 13.7 7.9 0.000 

Female 75% 
Default 1,919 12.3 . . 

No Default 10,612 13.7 7.7 0.000 

Male 75% 
Default 1,617 12.1 . . 

No Default 8,374 14.1 9.9 0.000 

Gender Probabilities < 
75% or Missing 

Default 383 12.2 . . 

No Default 1,805 13.5 3.3 0.001 

Cash Flow Metric 
#6 

Originated Loans 

Default 3,919 2.6 . . 

No Default 20,791 2.9 . . 

All 24,710 2.8 12.2 0.000 

African American 75% 
Default 465 2.4 . . 

No Default 2,113 2.7 4.0 0.000 

Hispanic 75% Default 875 2.6 . . 



  

 

Page 75 of 161  

 

No Default 5,295 2.9 5.4 0.000 

Asian 75% 
Default 86 2.5 . . 

No Default 492 3.0 2.8 0.005 

Non-Hispanic White 
75% 

Default 938 2.6 . . 

No Default 5,046 3.0 5.9 0.000 

Other or Missing BISG 
Default 1,555 2.5 . . 

No Default 7,845 2.9 7.7 0.000 

Female 75% 
Default 1,919 2.6 . . 

No Default 10,612 2.8 7.4 0.000 

Male 75% 
Default 1,617 2.5 . . 

No Default 8,374 2.9 9.5 0.000 

Gender Probabilities < 
75% or Missing 

Default 383 2.6 . . 

No Default 1,805 2.8 2.9 0.004 

Cash Flow Metric 
#7 

Originated Loans 

Default 3,919 18.7 . . 

No Default 20,791 19.5 . . 

All 24,710 19.4 5.3 0.000 

African American 75% 
Default 465 18.4 . . 

No Default 2,113 19.0 1.3 0.187 

Hispanic 75% 
Default 875 18.7 . . 

No Default 5,295 20.2 4.6 0.000 

Asian 75% 
Default 86 18.6 . . 

No Default 492 19.4 0.9 0.376 

Non-Hispanic White 
75% 

Default 938 19.1 . . 

No Default 5,046 19.2 0.3 0.762 

Other or Missing BISG 
Default 1,555 18.6 . . 

No Default 7,845 19.4 3.4 0.001 

Female 75% 
Default 1,919 18.8 . . 

No Default 10,612 19.4 2.9 0.004 

Male 75% 
Default 1,617 18.5 . . 

No Default 8,374 19.7 4.9 0.000 

Gender Probabilities < 
75% or Missing 

Default 383 19.3 . . 

No Default 1,805 19.3 0.2 0.870 
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Appendix D. Participant #4 

Table 9. Logistic Model for Default Results Within Demographic Group57 

Demographic Group Count 
TPD (Model 1) 

AUC 
CFPD (Model 2) 

AUC 
Combined 

(Model 3) AUC 
All Variables 

(Model 4) AUC 

African American 75% 2,594 0.568 0.584 0.620 0.670 

Hispanic 75% 6,194 0.537 0.602 0.621 0.672 

Asian 75% 579 0.568 0.583 0.619 0.764 

Non-Hispanic White 75% 6,008 0.564 0.603 0.628 0.676 

Other or Missing BISG 
Probability 

9,441 0.565 0.581 0.615 0.652 

Female 75% 12,591 0.567 0.584 0.618 0.650 

Male 75% 10,025 0.552 0.606 0.630 0.660 

Gender Probabilities < 
75% or Missing 

2,200 0.553 0.575 0.595 0.693 

All Originations 24,816 0.559 0.592 0.620 0.650 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      

57 The ROC analyses are restricted to the race/ethnicity or gender group listed and uses an indicator for "default" 
as the reference variable and the listed score as the rating. The analysis is based on originated loans with a known 
empirical default status. 
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Appendix D. Participant #4 

Table 10. Model 1 Specification Within Race / Ethnicity Group 

Control Variable 

African 
American 75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD 53.32 0.000 8.91 0.000 30.00 0.060 30.78 0.000 

Constant 0.07 0.000 0.09 0.000 0.07 0.000 0.07 0.000 

Pseudo R-Squared 0.009 0.002 0.006 0.007 

AUC 0.568 0.537 0.568 0.564 

Num. of Observations 2,594 6,194 579 6,008 

 
 

Appendix D. Participant #4 

Table 11. Model 1 Specification Within Gender Group 

Control Variable 

Male 75% Female 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD 16.98 0.000 38.12 0.000 

Constant 0.09 0.000 0.07 0.000 

Pseudo R-Squared 0.004 0.008 

AUC 0.552 0.567 

Num. of Observations 10,025 12,591 
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Appendix D. Participant #4 

Table 12. Model 2 Specification Within Race / Ethnicity Group 

Control Variable 

Non-Hispanic 
White 75% 

African American 
75% Hispanic 75% Asian 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

CFPD 271.56 0.000 1,180.95 0.000 362.50 0.016 879.10 0.000 

Constant 0.04 0.000 0.02 0.000 0.03 0.000 0.03 0.000 

Pseudo R-Squared 0.013 0.021 0.013 0.019 

AUC 0.584 0.602 0.583 0.603 

Num. of Observations 2,594 6,194 579 6,008 

 
 

Appendix D. Participant #4 

Table 13. Model 2 Specification Within Gender Group 

Control Variable 

Male 75% Female 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

CFPD 1,390.10 0.000 270.16 0.000 

Constant 0.02 0.000 0.03 0.000 

Pseudo R-Squared 0.021 0.013 

AUC 0.606 0.584 

Num. of Observations 10,025 12,591 
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Appendix D. Participant #4 

Table 14. Model 3 Specification Within Race / Ethnicity Group 

Control Variable 

Non-Hispanic 
White 75% 

African 
American 75% Hispanic 75% Asian 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD 235.17 0.000 53.84 0.000 176.52 0.009 121.29 0.000 

CFPD 1,324.42 0.000 3,886.62 0.000 2,236.54 0.004 2,995.09 0.000 

Constant 0.01 0.000 0.00 0.000 0.00 0.000 0.00 0.000 

Pseudo R-Squared 0.029 0.028 0.026 0.031 

AUC 0.620 0.621 0.619 0.628 

Num. of Observations 2,594 6,194 579 6,008 

 
 

Appendix D. Participant #4 

Table 15. Model 3 Specification Within Gender Group 

Control Variable 

Male 75% Female 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD 96.87 0.000 153.08 0.000 

CFPD 5,077.79 0.000 1,121.61 0.000 

Constant 0.00 0.000 0.01 0.000 

Pseudo R-Squared 0.032 0.026 

AUC 0.630 0.618 

Num. of Observations 10,025 12,591 
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Appendix D. Participant #4 

Table 16. Model 4 Specification Within Race / Ethnicity Group 

Variable Comparison Group 

Non-Hispanic 
White 75% 

African 
American 75% Hispanic 75% Asian 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD -- 207.43 0.000 37.57 0.000 51.57 0.113 125.29 0.000 

CFPD -- 272.08 0.000 3,186.86 0.000 118.40 0.160 2,227.73 0.000 

Fraud Score -- 1.00 0.102 1.00 0.000 1.00 0.908 1.00 0.008 

Missing Fraud Score Not Missing Fraud Score 0.65 0.372 0.28 0.000 1.41 0.787 0.45 0.033 

Bank Behavior Score -- 1.00 0.730 1.00 0.344 1.00 0.816 1.00 0.658 

Missing Bank Behavior Score Not Missing Bank Behavior Score 0.86 0.787 1.86 0.196 1.10 0.952 1.43 0.415 

Self-Reported Income -- 1.00 0.667 1.00 0.053 1.00 0.966 1.00 0.536 

Missing Self-Reported Income Not Missing Self-Reported Income 1.23 0.467 1.16 0.476 3.23 0.124 1.58 0.015 

Number of Accounts -- 0.99 0.843 0.91 0.010 1.03 0.827 0.90 0.002 

Missing Number of Accounts Not Missing Number of Account . . . . . . . . 

Cash Flow Metric #1 -- 1.01 0.049 1.00 0.179 1.02 0.036 1.01 0.034 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 0.00 0.048 0.00 0.179 0.00 0.035 0.00 0.034 

Cash Flow Metric #3 -- 1.00 0.609 1.00 0.000 1.00 0.245 1.00 0.092 

Cash Flow Metric #4 -- 0.93 0.394 1.00 0.941 0.77 0.207 1.12 0.062 

Cash Flow Metric #5 -- 1.00 0.819 0.99 0.379 1.00 0.998 0.98 0.147 

Cash Flow Metric #6 -- 0.96 0.462 0.99 0.784 0.92 0.522 0.98 0.634 

Cash Flow Metric #7 -- 1.06 0.467 0.98 0.759 1.26 0.271 0.90 0.091 

Missing Cash Flow Metric #7 Not Missing Cash Flow Metric #7 . . . . . . . . 

Source Category #2 

Source Category #1 

0.78 0.746 0.59 0.470 . . 1.25 0.692 

Source Category #3 0.96 0.870 0.77 0.134 0.94 0.905 0.85 0.347 

Source Category #4 1.01 0.983 0.96 0.905 2.32 0.221 1.05 0.826 

Source Category #5 7.62 0.226 . . . . 0.87 0.904 
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Source Category #7 1.11 0.627 1.04 0.778 1.33 0.520 1.07 0.638 

Source Category #8 0.78 0.743 0.24 0.148 . . 0.61 0.414 

Source Category #9 1.11 0.647 1.15 0.388 0.69 0.440 1.08 0.608 

Source Category #10 1.32 0.616 0.94 0.889 0.37 0.517 1.03 0.932 

Source Category #11 1.13 0.829 1.79 0.187 8.16 0.112 1.49 0.323 

Source Category #12 1.94 0.143 1.44 0.240 3.23 0.355 1.11 0.753 

State #2 

State #1 

0.73 0.363 1.33 0.663 0.90 0.931 0.60 0.112 

State #3 0.63 0.243 0.70 0.616 0.68 0.851 0.51 0.056 

State #4 . . . . . . . . 

State #5 . . 3.00 0.391 . . 1.06 0.926 

State #6 0.16 0.023 0.67 0.679 3.70 0.473 0.90 0.823 

State #7 0.40 0.267 . . . . 0.29 0.008 

State #8 . . 0.77 0.838 . . 0.83 0.701 

State #9 0.59 0.155 0.39 0.438 0.65 0.792 0.53 0.088 

State #10 . . . . . . 0.59 0.367 

State #11 0.30 0.233 . . 0.37 0.546 0.84 0.641 

State #12 0.73 0.461 . . 2.65 0.609 0.61 0.166 

State #13 0.67 0.307 . . . . 0.72 0.452 

State #14 . . 0.87 0.868 . . 0.57 0.475 

State #15 0.73 0.389 2.02 0.379 1.27 0.854 0.84 0.590 

State #16 . . 1.46 0.761 . . 0.48 0.226 

State #17 . . 1.51 0.601 2.71 0.510 0.97 0.920 

State #18 0.71 0.354 1.68 0.562 1.59 0.735 0.58 0.116 

State #19 0.63 0.192 1.00 0.998 1.42 0.769 0.48 0.024 

State #20 . . 2.62 0.559 2.71 0.566 0.30 0.049 

State #21 . . 0.66 0.748 . . 0.34 0.075 

State #22 0.57 0.199 . . . . 0.79 0.498 

State #23 . . . . . . . . 

Application Date: Month #2 
Application Date: Month #1 

3.55 0.291 2.70 0.341 . . 1.19 0.824 

Application Date: Month #3 2.30 0.491 2.55 0.363 0.19 0.053 0.98 0.982 
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Application Date: Month #4 2.91 0.375 2.34 0.415 0.62 0.552 1.11 0.899 

Application Date: Month #5 0.70 0.789 2.44 0.396 . . 0.82 0.806 

Application Date: Month #6 2.28 0.506 3.43 0.240 0.30 0.236 1.27 0.766 

Application Date: Month #7 2.28 0.501 2.12 0.473 . . 1.12 0.891 

Application Date: Month #8 2.97 0.367 3.22 0.257 0.30 0.281 1.20 0.818 

Application Date: Month #9 3.87 0.254 4.50 0.144 1.45 0.615 1.36 0.702 

Application Date: Month #10 2.16 0.520 3.43 0.237 0.81 0.806 1.16 0.855 

Application Date: Month #11 1.60 0.696 2.41 0.399 1.27 0.794 1.02 0.978 

Application Date: Month #12 2.05 0.550 3.46 0.235 1.14 0.891 1.22 0.809 

Application Date: Month #13 1.29 0.834 1.95 0.525 . . 1.03 0.976 

Application Date: Month #14 1.73 0.655 2.70 0.346 0.30 0.311 1.11 0.900 

Application Date: Month #15 2.20 0.513 2.14 0.467 0.24 0.264 1.36 0.710 

Application Date: Month #16 2.67 0.413 2.03 0.502 0.57 0.544 0.57 0.518 

Application Date: Month #17 0.94 0.961 2.20 0.457 0.49 0.506 0.85 0.852 

Application Date: Month #18 3.68 0.273 3.40 0.241 0.56 0.564 0.74 0.727 

Application Date: Month #19 3.12 0.339 2.60 0.360 0.97 0.973 1.56 0.594 

Application Date: Month #20 2.45 0.450 3.89 0.190 1.21 0.823 1.51 0.617 

Application Date: Month #21 3.97 0.242 4.25 0.162 0.31 0.221 1.37 0.701 

Application Date: Month #22 3.03 0.347 3.68 0.207 0.77 0.766 1.71 0.514 

Application Date: Month #23 2.17 0.494 2.97 0.297 0.10 0.070 1.26 0.778 

Application Date: Month #24 1.51 0.715 2.85 0.327 0.04 0.061 1.21 0.825 

Application Date: Month #25 2.50 0.414 2.34 0.427 0.06 0.103 1.25 0.797 

Application Date: Month #26 1.26 0.840 1.67 0.635 0.08 0.134 1.03 0.971 

Application Date: Month #27 . . 0.57 0.707 . . 0.82 0.884 

Constant - 0.01 0.001 0.00 0.000 0.01 0.068 0.01 0.000 

Pseudo R-Squared 0.058 0.056 0.152 0.059 

AUC 0.670 0.672 0.764 0.676 

Num. of Observations 2,571 6,128 514 5,978 
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Appendix D. Participant #4 

Table 17. Model 4 Specification Within Gender Group 

Variable Comparison Group 

Male 75% Female 75% 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

TPD -- 75.96 0.000 104.64 0.000 

CFPD -- 2,611.70 0.000 689.01 0.000 

Fraud Score -- 1.00 0.000 1.00 0.000 

Missing Fraud Score Not Missing Fraud Score 0.41 0.001 0.37 0.000 

Bank Behavior Score -- 1.00 0.682 1.00 0.691 

Missing Bank Behavior Score Not Missing  Bank Behavior Score 1.04 0.916 1.05 0.858 

Self-Reported Income -- 1.00 0.867 1.00 0.080 

Missing Self-Reported Income Not Missing Self-Reported Income 1.28 0.096 1.30 0.054 

Number of Accounts -- 0.95 0.064 0.91 0.000 

Missing Number of Accounts Not Missing Number of Account . . . . 

Cash Flow Metric #1 -- 1.00 0.800 1.00 0.125 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 0.01 0.795 0.00 0.126 

Cash Flow Metric #3 -- 1.00 0.035 1.00 0.000 

Cash Flow Metric #4 -- 1.02 0.608 0.98 0.611 

Cash Flow Metric #5 -- 0.98 0.060 0.98 0.038 

Cash Flow Metric #6 -- 0.94 0.021 0.97 0.187 

Cash Flow Metric #7 -- 0.97 0.545 1.02 0.586 

Missing Cash Flow Metric #7 Not Missing Cash Flow Metric #7 . . . . 

Source Category #2 

Source Category #1 

0.94 0.894 0.91 0.818 

Source Category #3 0.88 0.329 0.82 0.089 

Source Category #4 1.26 0.219 0.97 0.849 

Source Category #5 2.79 0.100 0.76 0.806 

Source Category #7 1.15 0.211 1.04 0.722 
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Source Category #8 0.41 0.156 0.98 0.943 

Source Category #9 1.18 0.170 1.06 0.610 

Source Category #10 1.01 0.975 1.29 0.306 

Source Category #11 1.04 0.899 1.27 0.441 

Source Category #12 1.83 0.011 1.21 0.362 

State #2 

State #1 

0.96 0.909 0.66 0.066 

State #3 0.75 0.451 0.48 0.004 

State #4 . . 0.39 0.366 

State #5 1.40 0.622 0.76 0.742 

State #6 0.88 0.812 0.41 0.019 

State #7 0.51 0.180 0.51 0.063 

State #8 0.94 0.907 0.69 0.376 

State #9 0.69 0.355 0.48 0.004 

State #10 1.11 0.871 0.54 0.353 

State #11 0.75 0.507 0.70 0.224 

State #12 0.72 0.413 0.76 0.288 

State #13 0.73 0.465 0.61 0.082 

State #14 0.63 0.473 0.41 0.115 

State #15 1.08 0.831 0.81 0.361 

State #16 1.05 0.922 0.63 0.376 

State #17 1.42 0.376 0.71 0.238 

State #18 0.99 0.975 0.57 0.024 

State #19 0.79 0.520 0.55 0.010 

State #20 0.54 0.366 0.42 0.135 

State #21 0.59 0.425 0.34 0.059 

State #22 1.14 0.736 0.72 0.214 

State #23 2.90 0.182 . . 

Application Date: Month #2 

Application Date: Month #1 

3.58 0.205 1.41 0.589 

Application Date: Month #3 2.87 0.294 1.29 0.688 

Application Date: Month #4 2.64 0.337 1.35 0.640 
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Application Date: Month #5 2.56 0.355 0.91 0.888 

Application Date: Month #6 2.28 0.418 1.59 0.471 

Application Date: Month #7 3.37 0.230 1.29 0.690 

Application Date: Month #8 2.45 0.376 1.45 0.561 

Application Date: Month #9 4.00 0.169 1.65 0.433 

Application Date: Month #10 2.85 0.303 1.55 0.497 

Application Date: Month #11 3.02 0.278 1.23 0.753 

Application Date: Month #12 3.71 0.199 1.44 0.578 

Application Date: Month #13 2.16 0.453 1.39 0.618 

Application Date: Month #14 2.82 0.312 0.98 0.976 

Application Date: Month #15 3.23 0.250 1.15 0.831 

Application Date: Month #16 2.12 0.464 1.05 0.944 

Application Date: Month #17 2.54 0.364 1.04 0.951 

Application Date: Month #18 3.51 0.218 1.56 0.495 

Application Date: Month #19 3.38 0.231 1.89 0.330 

Application Date: Month #20 3.07 0.270 1.89 0.325 

Application Date: Month #21 3.82 0.186 1.69 0.418 

Application Date: Month #22 3.98 0.172 1.86 0.332 

Application Date: Month #23 2.78 0.316 1.66 0.433 

Application Date: Month #24 2.67 0.343 1.34 0.664 

Application Date: Month #25 2.33 0.414 1.39 0.627 

Application Date: Month #26 1.59 0.655 0.93 0.917 

Application Date: Month #27 . . 0.87 0.866 

Constant - 0.01 0.000 0.02 0.000 

Pseudo R-Squared 0.051 0.044 

AUC 0.660 0.650 

Num. of Observations 9,959 12,529 
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APPENDIX E:  Participant 5 
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Appendix E. Participant #5 

Table 1. Data Diagnostics: All Applications 

Variable Sample # 
# 

Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Annual 
Income 

Approved 9,790 0 0 $500 $11,000 $28,000 $46,000 $75,000 $156,000 $1,000,000,000 $164,046 

Declined 220,162 0 454 $0 $10,000 $27,500 $40,000 $60,000 $115,000 $1,308,888,832 $82,140 

All 229,952 0 454 $0 $10,000 $27,500 $40,000 $61,000 $118,000 $1,308,888,832 $85,627 

Pre-
Qualification 
DTI 

Approved 9,790 0 1 0.00 0.02 0.13 0.23 0.34 0.50 0.60 0.24 

Declined 220,162 1,450 40 0.00 0.02 0.14 0.24 0.37 0.72 4,944.00 0.62 

All 229,952 1,450 41 0.00 0.02 0.14 0.24 0.37 0.70 4,944.00 0.60 

Pre-
Qualification 
Cash Flow 
Score 

Approved 9,790 393 0 0.00 0.03 0.06 0.10 0.13 0.18 0.77 0.10 

Declined 220,162 70,277 0 0.00 0.06 0.13 0.20 0.30 0.46 0.98 0.23 

All 229,952 70,670 0 0.00 0.06 0.12 0.19 0.29 0.45 0.98 0.22 

Pre-
Qualification 
Vantage 
Score 

Approved 9,790 345 0 600 606 627 655 698 755 834 666 

Declined 220,162 14,592 0 300 449 517 560 608 670 837 561 

All 229,952 14,937 0 300 450 518 564 614 680 837 566 

Total 
Tradelines at 
Application 

Approved 9,790 1,226 0 2 2 5 10 21 49 269 16 

Declined 220,162 22,320 0 2 3 7 14 24 45 282 18 

All 229,952 23,546 0 2 3 7 14 24 45 282 18 

Total 
Inquiries at 
Application 

Approved 9,790 1,226 366 0 1 3 7 13 32 297 11 

Declined 220,162 22,320 4,210 0 1 5 10 17 37 760 13 

All 229,952 23,546 4,576 0 1 5 10 17 37 760 13 

Application 
Vantage 
Score 

Approved 9,790 342 0 600 606 627 655 698 755 834 666 

Declined 220,162 214,463 0 524 608 636 665 711 779 834 676 

All 229,952 214,805 0 524 606 630 659 703 763 834 670 

APR Given 

Approved 9,790 0 0 9.74 17.74 20.74 20.74 20.74 20.74 20.74 20.25 

Declined 220,162 220,162 0 . . . . . . . . 

All 229,952 220,162 0 9.74 17.74 20.74 20.74 20.74 20.74 20.74 20.25 

Cash Flow 
Metric #1 

Approved 9,790 0 0 $500 $500 $1,000 $1,500 $3,000 $6,000 $10,000 $2,183 

Declined 220,162 220,162 0 . . . . . . . . 

All 229,952 220,162 0 $500 $500 $1,000 $1,500 $3,000 $6,000 $10,000 $2,183 

Current 
Balance 

Approved 9,790 45 3,434 -$944 $0 $0 $153 $728 $2,157 $10,335 $529 

Declined 220,162 220,162 0 . . . . . . . . 
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All 229,952 220,207 3,434 -$944 $0 $0 $153 $728 $2,157 $10,335 $529 

Cash Flow 
Metric #2 

Approved 9,790 45 3,434 -94.4% 0.0% 0.0% 10.7% 58.2% 99.2% 341.0% 30.1% 

Declined 220,162 220,162 0 . . . . . . . . 

All 229,952 220,207 3,434 -94.4% 0.0% 0.0% 10.7% 58.2% 99.2% 341.0% 30.1% 

Number of 
Days Past 
Due 

Approved 9,790 45 9,565 0 0 0 0 0 0 133 1 

Declined 220,162 220,162 0 . . . . . . . . 

All 229,952 220,207 9,565 0 0 0 0 0 0 133 1 
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Table 2. Difference of Means Tests: All Applications58 

Variable Sample # Mean T-Stat 
P-

Value 

Annual Income 
Approved 9,790 $164,046 . . 

Declined 220,162 $82,140 -0.80 0.425 

Pre-Qualification 
DTI 

Approved 9,790 0.24 . . 

Declined 218,712 0.62 7.34 0.000 

Pre-Qualification 
Cash Flow Score 

Approved 9,397 0.10 . . 

Declined 149,885 0.23 191.57 0.000 

Pre-Qualification 
Vantage Score 

Approved 9,445 666 . . 

Declined 205,570 561 
-

203.66 0.000 

Total Tradelines 
at Application 

Approved 8,564 16 . . 

Declined 197,842 18 8.65 0.000 

Total Inquiries at 
Application 

Approved 8,564 11 . . 

Declined 197,842 13 18.47 0.000 

Application 
Vantage Score 

Approved 9,448 666 . . 

Declined 5,699 676 12.72 0.000 

APR Given 
Approved 9,790 20.25 . . 

Declined 0 . . . 

Cash Flow Metric 
#1 

Approved 9,790 $2,183 . . 

Declined 0 . . . 

Current Balance 
Approved 9,745 $529 . . 

Declined 0 . . . 

Cash Flow Metric 
#2 

Approved 9,745 30.1% . . 

Declined 0 . . . 

                                                      

58 The significance test tests the difference in means between approved applicants and declined applicants, using 
Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% 
confidence level. Counts in this table are of non-missing values of the indicated variable. 
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Table 3. Data Diagnostics: Originations 

Variable Sample # 
# 

Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Annual Income 

Not Past Due 8,571 0 0 $500 $12,000 $28,800 $47,000 $75,200 $155,000 $1,000,000,000 $178,252 

Past Due 180 0 0 $850 $12,500 $25,000 $44,883 $73,500 $150,000 $850,000 $61,654 

All 8,751 0 0 $500 $12,000 $28,800 $47,000 $75,000 $155,000 $1,000,000,000 $175,853 

Pre-
Qualification 
DTI 

Not Past Due 8,571 0 1 0.00 0.02 0.13 0.23 0.34 0.50 0.60 0.24 

Past Due 180 0 0 0.00 0.02 0.14 0.24 0.37 0.52 0.60 0.26 

All 8,751 0 1 0.00 0.02 0.13 0.23 0.34 0.50 0.60 0.24 

Pre-
Qualification 
Cash Flow Score 

Not Past Due 8,571 313 0 0.00 0.03 0.06 0.10 0.13 0.17 0.77 0.10 

Past Due 180 22 0 0.01 0.04 0.07 0.10 0.13 0.23 0.69 0.11 

All 8,751 335 0 0.00 0.03 0.06 0.10 0.13 0.17 0.77 0.10 

Pre-
Qualification 
Vantage Score 

Not Past Due 8,571 298 0 600 606 627 654 696 754 834 665 

Past Due 180 6 0 600 602 614 640 683 754 801 656 

All 8,751 304 0 600 605 627 654 696 754 834 665 

Total Tradelines 
at Application 

Not Past Due 8,571 1,067 0 2 2 5 10 21 49 269 16 

Past Due 180 23 0 2 2 5 11 22 44 71 15 

All 8,751 1,090 0 2 2 5 10 21 49 269 16 

Total Inquiries 
at Application 

Not Past Due 8,571 1,067 311 0 1 3 7 14 32 297 11 

Past Due 180 23 5 0 1 5 10 17 41 162 14 

All 8,751 1,090 316 0 1 4 7 14 32 297 11 

Application 
Vantage Score 

Not Past Due 8,571 295 0 600 606 627 654 696 754 834 665 

Past Due 180 6 0 600 602 614 640 683 754 801 656 

All 8,751 301 0 600 605 627 654 696 754 834 665 

APR Given 

Not Past Due 8,571 0 0 9.74 17.74 20.74 20.74 20.74 20.74 20.74 20.28 

Past Due 180 0 0 9.74 17.74 20.74 20.74 20.74 20.74 20.74 20.10 

All 8,751 0 0 9.74 17.74 20.74 20.74 20.74 20.74 20.74 20.28 

Cash Flow 
Metric #1 

Not Past Due 8,571 0 0 $500 $500 $1,000 $1,500 $2,500 $6,000 $10,000 $2,174 

Past Due 180 0 0 $500 $500 $750 $1,500 $2,500 $6,000 $10,000 $2,063 

All 8,751 0 0 $500 $500 $1,000 $1,500 $2,500 $6,000 $10,000 $2,172 

Current Balance 

Not Past Due 8,571 0 2,464 -$944 $0 $0 $222 $754 $2,157 $9,960 $559 

Past Due 180 0 1 -$3 $217 $748 $1,118 $2,523 $5,782 $10,335 $1,913 

All 8,751 0 2,465 -$944 $0 $0 $235 $785 $2,295 $10,335 $586 

Not Past Due 8,571 0 2,464 -94.4% 0.0% 0.0% 15.6% 62.0% 98.7% 188.8% 32.2% 
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Cash Flow 
Metric #2 

Past Due 180 0 1 -0.2% 14.4% 97.4% 100.3% 102.1% 108.4% 341.0% 92.7% 

All 8,751 0 2,465 -94.4% 0.0% 0.0% 16.6% 65.7% 99.4% 341.0% 33.4% 

Number of Days 
Past Due 

Not Past Due 8,571 0 8,571 0 0 0 0 0 0 0 0 

Past Due 180 0 0 13 13 13 13 41 103 133 29 

All 8,751 0 8,571 0 0 0 0 0 0 133 1 



  

 

Page 92 of 161  

 

 
Appendix E. Participant #5 

Table 4. Difference of Means Tests: Originations59 

Variable Sample # Mean T-Stat P-Value 

Annual Income 

Not Past 
Due 8,571 $178,252 . . 

Past Due 180 $61,654 1.00 0.318 

Pre-Qualification 
DTI 

Not Past 
Due 8,571 0.24 . . 

Past Due 180 0.26 -1.38 0.169 

Pre-Qualification 
Cash Flow Score 

Not Past 
Due 8,258 0.10 . . 

Past Due 158 0.11 -1.46 0.146 

Pre-Qualification 
Vantage Score 

Not Past 
Due 8,273 665 . . 

Past Due 174 656 2.26 0.025 

Total Tradelines at 
Application 

Not Past 
Due 7,504 16 . . 

Past Due 157 15 0.92 0.358 

Total Inquiries at 
Application 

Not Past 
Due 7,504 11 . . 

Past Due 157 14 -2.38 0.018 

Application 
Vantage Score 

Not Past 
Due 8,276 665 . . 

Past Due 174 656 2.28 0.024 

APR Given 
Not Past 
Due 8,571 20.28 . . 

                                                      

59 The significance test tests the difference in means between applicants with a past due status (i.e. positive number of days past due) compared to applicants 
with a non-past due status (i.e. zero days past due), using Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at 
the 95% confidence level. Counts in this table are of non-missing values of the indicated variable. 
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Past Due 180 20.10 1.19 0.237 

Cash Flow Metric 
#1 

Not Past 
Due 8,571 $2,174 . . 

Past Due 180 $2,063 0.79 0.429 

Current Balance 

Not Past 
Due 8,571 $559 . . 

Past Due 180 $1,913 -9.55 0.000 

Cash Flow Metric 
#2 

Not Past 
Due 8,571 32.2% . . 

Past Due 180 92.7% -24.67 0.000 
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Table 5. Logistic Models for Past Due Status 

Results60 

Model AUC 

(1) Pre-Qualification Vantage Score 0.573 

(2) Pre-Qualification Cash Flow Score 0.572 

(3) Pre-Qualification Vantage Score and 
Cash Flow Score 

0.659 

 
 
 
 

                                                      

60 The dependent variable is a 0/1 indicator for past due, with values of 1 indicating past due status and 0 indicating non-past due status. 
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Table 6. Logistic Model for Past Due Status Specifications61 

Control Variable 

Pre-Qual. VS Pre-Qual. CF 
Pre-Qual. VS 

and CF 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Odds 
Ratio 

P-
Value 

Pre-Qualification Cash Flow 
Score (CF) . . 9.62 0.07 66.22 0.01 

Missing Flag, Pre-Qualification 
Cash Flow Score (CF) . . 4.65 0.00 13.08 0.00 

Pre-Qualification Vantage 
Score (VS) 1.00 0.04 . . 0.99 0.00 

Missing Flag, Pre-Qualification 
Vantage Score (VS) 0.06 0.04 . . 0.00 0.00 

Constant 0.35 0.44 0.02 0.00 12.40 0.09 

Pseudo R-Squared 0.004 0.015 0.031 

AUC 0.573 0.572 0.659 

Sample Size 8,751 8,751 8,751 

 
 
 
 
 

                                                      

61 The dependent variable is a 0/1 indicator for past due, with values of 1 indicating past due status and 0 indicating non-past due status. 
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Table 7. Past Due Frequency by Cash Flow and Vantage Score Percentile, 10 Deciles62 

Vantage 
Score 

Cash Flow Score 

0 - 
10th 

10 - 
20th 

20 - 
30th 

30 - 
40th 

40 - 
50th 

50 - 
60th 

60 - 
70th 

70 - 
80th 

80 - 
90th 

90 - 
100th 

0 - 10th 3.5% 6.6% 5.0% 2.6% 8.2% 1.1% 5.0% 3.8% 5.1% 0.0% 

10 - 20th 0.0% 1.3% 2.5% 4.6% 0.0% 3.2% 2.1% 3.7% 3.4% 10.7% 

20 - 30th 1.6% 1.4% 2.8% 0.0% 1.3% 2.2% 0.0% 2.2% 3.0% 0.0% 

30 - 40th 1.3% 1.2% 2.2% 0.9% 3.0% 0.9% 1.3% 4.0% 3.2% 0.0% 

40 - 50th 2.1% 1.4% 1.1% 5.8% 0.0% 1.2% 2.2% 0.0% 1.0% 3.6% 

50 - 60th 0.0% 2.2% 1.0% 0.0% 2.1% 1.0% 4.4% 4.0% 0.0% 0.0% 

60 - 70th 1.4% 1.2% 0.0% 3.2% 0.0% 1.5% 1.7% 3.9% 0.0% 3.6% 

70 - 80th 2.4% 0.0% 0.0% 1.1% 1.5% 2.6% 0.0% 1.7% 0.0% 0.8% 

80 - 90th 2.2% 0.0% 0.0% 1.8% 1.8% 1.8% 0.0% 0.0% 0.0% 1.3% 

90 - 100th 0.0% 1.2% 0.0% 0.0% 2.2% 0.0% 0.0% 0.0% 3.0% 2.2% 
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Table 8. Summary of Actions Taken63 

 

All 
Applications 

Approved 
Applications Denied Applications Originated Loans Past Due Loans 

Count Count Percent Count Percent Count Percent Count Percent¹ 

All  229,952 9,790 4.26% 220,162 95.74% 8,751 3.81% 180 2.06% 

 
 
 
 
 
 
 
 

                                                      

62 Cells are shaded based on values. Green indicates values close to the lowest default frequency, yellow indicates 
values close to the median default frequency, and red indicates values close to the highest default frequency. Cells 
with fewer than 5 loans are excluded from this heat map. Percentiles are based on the population of originated 
loans. 304 originated loans with a missing Pre-Qual. Vantage score and 335 originated loans with a missing Cash 
Flow Score were excluded from the frequency table. 

63 The percentages in this column are calculated out of originated loans. 
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Table 9. Difference of Means Tests Within Demographic Group: Originated Loans64 

Variable Demographic Group Sample # Mean T-Stat P-Value 

Annual 
Income 

All Originations 

Not Past Due 8,571 $178,251.67 . . 

Past Due 180 $61,653.57 . . 

Originated 8,751 $175,853.34 0.998 0.318 

African American 75% 
Not Past Due 345 $62,333.98 . . 

Past Due 15 $92,280.34 -0.550 0.591 

Hispanic 75% 
Not Past Due 997 $51,459.38 . . 

Past Due 19 $72,231.63 -1.623 0.122 

Asian 75% 
Not Past Due 561 $70,528.97 . . 

Past Due 6 $67,983.34 0.084 0.936 

Non-Hispanic White 
75% 

Not Past Due 4,118 $304,230.16 . . 

Past Due 87 $55,716.50 1.023 0.306 

Other or Missing BISG 
Not Past Due 2,550 $63,764.03 . . 

Past Due 53 $58,222.64 0.979 0.332 

Pre-
Qualification 
DTI 

All Originations 

Not Past Due 8,571 0.24 . . 

Past Due 180 0.26 . . 

Originated 8,751 0.24 -1.381 0.169 

African American 75% 
Not Past Due 345 0.24 . . 

Past Due 15 0.19 1.135 0.274 

Hispanic 75% 
Not Past Due 997 0.24 . . 

Past Due 19 0.33 -2.500 0.022 

Asian 75% 
Not Past Due 561 0.22 . . 

Past Due 6 0.18 1.252 0.262 

Non-Hispanic White 
75% 

Not Past Due 4,118 0.24 . . 

Past Due 87 0.26 -1.267 0.209 

Other or Missing BISG 
Not Past Due 2,550 0.24 . . 

Past Due 53 0.25 -0.322 0.749 

Pre-
Qualification 
Cash Flow 
Score 

All Originations 

Not Past Due 8,258 0.10 . . 

Past Due 158 0.11 . . 

Originated 8,416 0.10 -1.462 0.146 

African American 75% 
Not Past Due 321 0.11 . . 

Past Due 10 0.09 1.240 0.243 

Hispanic 75% 
Not Past Due 973 0.11 . . 

Past Due 17 0.10 0.182 0.858 

Asian 75% 
Not Past Due 536 0.09 . . 

Past Due 5 0.10 -0.567 0.599 

Not Past Due 3,966 0.10 . . 

                                                      

64 T-tests assume unequal variances and are conducted on the past due and not past due populations. Yellow 
highlighting indicates a difference between the past due and not past due groups that is statistically significant at 
the 95% confidence level (P-value < 0.05). Highlighting is shown regardless of the direction of the difference. 
Counts displayed are the counts of non-missing values for each variable, by demographic group and status.  
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Non-Hispanic White 
75% 

Past Due 
82 0.11 -1.503 0.137 

Other or Missing BISG 
Not Past Due 2,462 0.10 . . 

Past Due 44 0.11 -0.720 0.475 

Pre-
Qualification 
Vantage 
Score 

All Originations 

Not Past Due 8,273 665 . . 

Past Due 174 656 . . 

Originated 8,447 665 2.262 0.025 

African American 75% 
Not Past Due 335 661 . . 

Past Due 13 681 -1.489 0.160 

Hispanic 75% 
Not Past Due 967 660 . . 

Past Due 18 641 1.776 0.093 

Asian 75% 
Not Past Due 542 681 . . 

Past Due 6 665 0.660 0.538 

Non-Hispanic White 
75% 

Not Past Due 3,968 664 . . 

Past Due 84 646 3.457 0.001 

Other or Missing BISG 
Not Past Due 2,461 665 . . 

Past Due 53 670 -0.588 0.559 

Total 
Tradelines 
at 
Application 

All Originations 

Not Past Due 7,504 16 . . 

Past Due 157 15 . . 

Originated 7,661 16 0.921 0.358 

African American 75% 
Not Past Due 309 17 . . 

Past Due 13 11 1.396 0.186 

Hispanic 75% 
Not Past Due 849 15 . . 

Past Due 15 28 -2.374 0.032 

Asian 75% 
Not Past Due 493 13 . . 

Past Due 6 9 2.033 0.084 

Non-Hispanic White 
75% 

Not Past Due 3,634 17 . . 

Past Due 78 15 1.202 0.233 

Other or Missing BISG 
Not Past Due 2,219 16 . . 

Past Due 45 13 1.598 0.117 

Total 
Inquiries at 
Application 

All Originations 

Not Past Due 7,504 11 . . 

Past Due 157 14 . . 

Originated 7,661 11 -2.382 0.018 

African American 75% 
Not Past Due 309 11 . . 

Past Due 13 9 1.278 0.218 

Hispanic 75% 
Not Past Due 849 12 . . 

Past Due 15 14 -1.131 0.276 

Asian 75% 
Not Past Due 493 10 . . 

Past Due 6 10 -0.078 0.941 

Non-Hispanic White 
75% 

Not Past Due 3,634 10 . . 

Past Due 78 15 -2.336 0.022 

Other or Missing BISG 
Not Past Due 2,219 11 . . 

Past Due 45 16 -1.177 0.245 

Application 
Vantage 
Score 

All Originations 

Not Past Due 8,276 665 . . 

Past Due 174 656 . . 

Originated 8,450 665 2.279 0.024 

African American 75% 
Not Past Due 335 661 . . 

Past Due 13 681 -1.490 0.160 
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Hispanic 75% 
Not Past Due 967 660 . . 

Past Due 18 641 1.771 0.094 

Asian 75% 
Not Past Due 543 681 . . 

Past Due 6 665 0.659 0.539 

Non-Hispanic White 
75% 

Not Past Due 3,969 664 . . 

Past Due 84 646 3.461 0.001 

Other or Missing BISG 
Not Past Due 2,462 665 . . 

Past Due 53 670 -0.567 0.573 

APR Given 

All Originations 

Not Past Due 8,571 20.28 . . 

Past Due 180 20.10 . . 

Originated 8,751 20.28 1.186 0.237 

African American 75% 
Not Past Due 345 20.35 . . 

Past Due 15 19.54 1.995 0.064 

Hispanic 75% 
Not Past Due 997 20.53 . . 

Past Due 19 20.42 0.493 0.628 

Asian 75% 
Not Past Due 561 19.60 . . 

Past Due 6 20.24 -1.240 0.265 

Non-Hispanic White 
75% 

Not Past Due 4,118 20.29 . . 

Past Due 87 20.29 -0.008 0.994 

Other or Missing BISG 
Not Past Due 2,550 20.30 . . 

Past Due 53 19.82 1.522 0.134 

Cash Flow 
Metric #1 

All Originations 

Not Past Due 8,571 $2,174.13 . . 

Past Due 180 $2,062.50 . . 

Originated 8,751 $2,171.84 0.792 0.429 

African American 75% 
Not Past Due 345 $2,198.55 . . 

Past Due 15 $2,066.67 0.317 0.756 

Hispanic 75% 
Not Past Due 997 $1,802.91 . . 

Past Due 19 $2,092.11 -0.887 0.386 

Asian 75% 
Not Past Due 561 $2,837.34 . . 

Past Due 6 $2,750.00 0.059 0.956 

Non-Hispanic White 
75% 

Not Past Due 4,118 $2,117.53 . . 

Past Due 87 $1,718.39 2.645 0.010 

Other or Missing BISG 
Not Past Due 2,550 $2,261.47 . . 

Past Due 53 $2,537.74 -0.830 0.410 

Current 
Balance 

All Originations 

Not Past Due 8,571 $558.57 . . 

Past Due 180 $1,913.09 . . 

Originated 8,751 $586.43 -9.549 0.000 

African American 75% 
Not Past Due 345 $850.30 . . 

Past Due 15 $2,039.62 -3.005 0.009 

Hispanic 75% 
Not Past Due 997 $527.83 . . 

Past Due 19 $1,631.54 -4.136 0.001 

Asian 75% 
Not Past Due 561 $414.29 . . 

Past Due 6 $2,466.52 -1.327 0.242 

Non-Hispanic White 
75% 

Not Past Due 4,118 $552.00 . . 

Past Due 87 $1,607.74 -7.150 0.000 

Other or Missing BISG 
Not Past Due 2,550 $573.46 . . 

Past Due 53 $2,416.79 -5.315 0.000 

All Originations Not Past Due 8,571 32.2% . . 
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Cash Flow 
Metric #2 

Past Due 180 92.7% . . 

Originated 8,751 33.4% -24.669 0.000 

African American 75% 
Not Past Due 345 42.1% . . 

Past Due 15 98.8% -20.628 0.000 

Hispanic 75% 
Not Past Due 997 33.5% . . 

Past Due 19 85.3% -7.328 0.000 

Asian 75% 
Not Past Due 561 21.7% . . 

Past Due 6 79.7% -3.850 0.012 

Non-Hispanic White 
75% 

Not Past Due 4,118 32.8% . . 

Past Due 87 95.1% -15.322 0.000 

Other or Missing BISG 
Not Past Due 2,550 31.7% . . 

Past Due 53 91.2% -15.290 0.000 
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Table 10. Logistic Model for Past Due Results Within Demographic Group65 

Demographic Group Count 
Model 1 

AUC 
Model 2 

AUC 
Model 3 

AUC 

All Originations 8,751 0.573 0.572 0.659 

African American 75% 360 0.667 0.672 0.689 

Hispanic 75% 1,016 0.663 0.557 0.731 

Asian 75% 567 0.587 0.649 0.693 

Non-Hispanic White 75% 4,205 0.632 0.555 0.665 

Other or Missing BISG 2,603 0.508 0.595 0.616 

 
 
 
 
 
 
 
 
 
 
 

                                                      

65 The ROC analyses are restricted to the Race/Ethnicity or gender group listed and uses an indicator for "past 
due" as the reference variable and the listed score as the rating.  The estimation samples may differ slightly from 
the displayed count based on missing values and perfect prediction among the set of predictor variables. 
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Table 11. Model 1 Specification Within Race/Ethnicity Group66 

Control Variable 

African American 
75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Pre-Qualification Cash Flow 
Score (CF) . . . . . . . . 

Missing Flag, Pre-Qualification 
Cash Flow Score (CF) . . . . . . . . 

Pre-Qualification Vantage 
Score (VS) 1.01 0.09 0.99 0.16 0.99 0.51 0.99 0.01 

Missing Flag, Pre-Qualification 
Vantage Score (VS) 1376.36 0.04 0.00 0.19 . . 0.00 0.01 

Constant 0.00 0.01 91.79 0.45 0.63 0.94 12.39 0.26 

Pseudo R-Squared 0.041 0.023 0.008 0.016 

AUC 0.667 0.663 0.587 0.632 

Sample Size 360 1,016 548 4,205 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      

66 The dependent variable is a 0/1 indicator for past due, with values of 1 indicating past due status and 0 
indicating non-past due status. 
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Table 12. Model 2 Specification Within Race/Ethnicity Group67 

Control Variable 

African American 
75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Pre-Qualification Cash Flow 
Score (CF) 0.00 0.29 0.39 0.86 9.01 0.47 25.88 0.03 

Missing Flag, Pre-Qualification 
Cash Flow Score (CF) 3.24 0.18 4.32 0.12 5.27 0.15 2.24 0.10 

Pre-Qualification Vantage 
Score (VS) . . . . . . . . 

Missing Flag, Pre-Qualification 
Vantage Score (VS) . . . . . . . . 

Constant 0.06 0.00 0.02 0.00 0.01 0.00 0.01 0.00 

Pseudo R-Squared 0.076 0.015 0.020 0.006 

AUC 0.672 0.557 0.649 0.555 

Sample Size 360 1,016 567 4,205 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      

67 The dependent variable is a 0/1 indicator for past due, with values of 1 indicating past due status and 0 
indicating non-past due status. 
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Table 13. Model 3 Specification Within Race/Ethnicity Group68 

Control Variable 

African American 
75% Hispanic 75% Asian 75% 

Non-Hispanic 
White 75% 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Odds 
Ratio P-Value 

Pre-Qualification Cash Flow 
Score (CF) 0.03 0.62 39.44 0.64 18.78 0.50 374.02 0.00 

Missing Flag, Pre-
Qualification Cash Flow Score 
(CF) 6.16 0.12 54.65 0.00 12.69 0.05 9.46 0.00 

Pre-Qualification Vantage 
Score (VS) 1.00 0.86 0.98 0.02 0.99 0.25 0.99 0.00 

Missing Flag, Pre-
Qualification Vantage Score 
(VS) 3.43 0.74 0.00 0.04 . . 0.00 0.00 

Constant 0.07 0.43 69983.84 0.12 16.94 0.67 145.65 0.03 

Pseudo R-Squared 0.102 0.067 0.042 0.033 

AUC 0.689 0.731 0.693 0.665 

Sample Size 360 1,016 548 4,205 

 
 

                                                      

68 The dependent variable is a 0/1 indicator for past due, with values of 1 indicating past due status and 0 
indicating non-past due status. 
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Appendix F. Participant #6 

Table 1. Data Diagnostics: All Applications 

Variable Sample # # Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Date Difference 
#1 

Approved 3,994 0 46 1 3 11 21 36 85 418 30 

Declined 1,566 0 63 1 1 4 11 28 87 1,039 25 

In Progress 586 586 0 . . . . . . . . 

Withdrawn 7,285 0 221 -314 2 13 28 63 609 1,405 91 

Approved/Declined 5,560 0 109 1 2 8 19 34 86 1,039 29 

All 13,431 586 330 -314 2 10 23 48 377 1,405 64 

FICO score 

Approved 3,994 307 0 431 522 598 643 687 758 847 642 

Declined 1,566 377 0 423 474 521 572 640 729 822 584 

In Progress 586 582 0 543 543 584 655 696 706 706 640 

Withdrawn 7,285 2,814 0 402 489 561 624 679 755 850 622 

Approved/Declined 5,560 684 0 423 498 575 632 680 752 847 628 

All 13,431 4,080 0 402 494 568 629 680 754 850 625 

BK score 

Approved 3,994 231 1 1 118 186 370 607 872 993 412 

Declined 1,566 342 0 2 37 137 175 393 740 993 278 

In Progress 586 582 0 158 158 271 468 658 762 762 464 

Withdrawn 7,285 2,699 0 2 71 154 310 584 834 993 378 

Approved/Declined 5,560 573 1 1 88 156 316 571 840 993 379 

All 13,431 3,854 1 1 79 155 313 579 840 993 379 

# of open 
accounts on 
credit report 

Approved 3,994 3,565 225 1 1 1 1 2 4 10 2 

Declined 1,566 1,463 60 1 1 1 2 3 4 7 2 

In Progress 586 582 3 3 3 3 3 3 3 3 3 

Withdrawn 7,285 6,634 377 1 1 1 1 3 5 11 2 

Approved/Declined 5,560 5,028 285 1 1 1 1 2 4 10 2 

All 13,431 12,244 665 1 1 1 1 2 4 11 2 

Approved 3,994 164 3,432 $39 $1,122 $13,949 $41,650 $136,028 $353,535 $931,802 $95,478 

Declined 1,566 324 1,149 $1,014 $5,327 $22,633 $73,085 $169,191 $380,959 $520,195 $113,981 
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$ amount of 
unpaid balances 
on credit report 

In Progress 586 582 0 $238 $238 $1,029 $73,295 $245,198 $345,626 $345,626 $123,113 

Withdrawn 7,285 2,599 4,100 $64 $939 $15,478 $52,017 $156,461 $392,005 $1,004,322 $109,146 

Approved/Declined 5,560 488 4,581 $39 $1,385 $14,788 $46,737 $144,619 $353,535 $931,802 $98,982 

All 13,431 3,669 8,681 $39 $1,149 $15,221 $48,487 $151,776 $377,032 $1,004,322 $104,581 

$ amount of 
monthly 
payments on 
credit report 

Approved 3,994 164 3,440 $3 $57 $344 $716 $1,658 $3,802 $34,580 $1,311 

Declined 1,566 324 1,151 $57 $96 $440 $1,045 $1,925 $3,471 $5,308 $1,349 

In Progress 586 582 0 $25 $25 $88 $1,376 $3,130 $3,659 $3,659 $1,609 

Withdrawn 7,285 2,599 4,123 $25 $53 $418 $915 $1,997 $4,208 $12,034 $1,395 

Approved/Declined 5,560 488 4,591 $3 $77 $354 $798 $1,734 $3,641 $34,580 $1,318 

All 13,431 3,669 8,714 $3 $56 $380 $856 $1,874 $4,052 $34,580 $1,361 

$ Credit limit of 
revolving 
accounts on 
credit report 

Approved 3,994 3,641 15 $9 $382 $3,863 $15,831 $41,026 $426,300 $3,294,300 $93,686 

Declined 1,566 1,490 3 $72 $365 $7,271 $26,741 $67,393 $275,100 $586,157 $58,194 

In Progress 586 582 0 $240 $240 $13,113 $52,684 $123,670 $167,958 $167,958 $68,392 

Withdrawn 7,285 6,796 28 $1 $212 $3,057 $15,447 $54,879 $307,217 $10,297,775 $94,274 

Approved/Declined 5,560 5,131 18 $9 $382 $4,370 $17,089 $42,330 $332,429 $3,294,300 $87,382 

All 13,431 12,509 46 $1 $254 $3,596 $16,222 $49,453 $321,925 $10,297,775 $90,922 

$ unpaid 
balances of 
revolving 
accounts on 
credit report 

Approved 3,994 3,565 81 $9 $241 $1,450 $4,697 $11,650 $41,707 $154,807 $11,096 

Declined 1,566 1,463 26 $69 $250 $1,512 $6,768 $15,858 $46,540 $68,775 $11,780 

In Progress 586 582 0 $238 $238 $1,029 $7,657 $26,903 $40,310 $40,310 $13,966 

Withdrawn 7,285 6,634 175 $1 $178 $1,109 $5,017 $13,432 $44,889 $411,911 $11,552 

Approved/Declined 5,560 5,028 107 $9 $250 $1,462 $5,112 $12,883 $41,707 $154,807 $11,220 

All 13,431 12,244 282 $1 $200 $1,302 $5,069 $13,139 $44,265 $411,911 $11,407 

% utilization of 
revolving 
accounts on 
credit report 

Approved 3,994 3,641 0 1.00% 4.00% 21.00% 48.00% 76.00% 100.00% 100.00% 48.30% 

Declined 1,566 1,490 0 2.00% 4.00% 14.00% 39.50% 70.50% 98.00% 100.00% 43.24% 

In Progress 586 582 0 7.00% 7.00% 12.00% 20.50% 61.50% 99.00% 99.00% 36.75% 

Withdrawn 7,285 6,796 0 1.00% 4.00% 21.00% 48.00% 79.00% 100.00% 100.00% 50.47% 

Approved/Declined 5,560 5,131 0 1.00% 4.00% 20.00% 46.00% 75.00% 100.00% 100.00% 47.40% 

All 13,431 12,509 0 1.00% 4.00% 21.00% 47.00% 77.00% 100.00% 100.00% 48.98% 

Cash Flow Metric 
#1 

Approved 3,994 129 1,928 $1 $200 $600 $1,100 $2,000 $4,702 $175,000 $1,751 

Declined 1,566 46 694 $30 $233 $725 $1,500 $3,000 $6,620 $45,000 $2,323 
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In Progress 586 443 32 $87 $180 $700 $1,300 $2,250 $7,000 $18,000 $2,059 

Withdrawn 7,285 1,015 2,818 $1 $200 $700 $1,350 $2,500 $6,651 $350,000 $2,564 

Approved/Declined 5,560 175 2,622 $1 $200 $600 $1,200 $2,200 $5,597 $175,000 $1,922 

All 13,431 1,633 5,472 $1 $200 $650 $1,250 $2,400 $6,100 $350,000 $2,275 

Cash Flow Metric 
#2 

Approved 3,994 144 1,713 $1 $100 $458 $1,500 $5,500 $30,000 $828,154 $7,463 

Declined 1,566 51 685 $1 $100 $500 $2,000 $7,000 $45,000 $480,000 $10,232 

In Progress 586 464 30 $1 $50 $500 $2,000 $6,000 $40,000 $85,947 $7,026 

Withdrawn 7,285 1,111 2,611 $1 $100 $500 $2,000 $7,000 $35,000 $13,333,330 $13,808 

Approved/Declined 5,560 195 2,398 $1 $100 $500 $1,500 $6,000 $31,239 $828,154 $8,237 

All 13,431 1,770 5,039 $1 $100 $500 $1,700 $6,300 $32,830 $13,333,330 $11,218 

Cash Flow Metric 
#3 

Approved 3,994 138 2,975 $3 $31 $108 $300 $807 $3,000 $24,000 $802 

Declined 1,566 55 1,216 $1 $35 $112 $400 $1,000 $4,000 $22,000 $1,011 

In Progress 586 474 41 $25 $50 $225 $500 $1,200 $3,500 $10,000 $1,013 

Withdrawn 7,285 1,095 4,704 $1 $45 $200 $450 $1,000 $5,000 $31,800 $1,049 

Approved/Declined 5,560 193 4,191 $1 $31 $108 $315 $900 $3,475 $24,000 $854 

All 13,431 1,762 8,936 $1 $35 $154 $400 $1,000 $4,000 $31,800 $964 

Cash Flow Metric 
#4 

Approved 3,994 89 588 $1 $1,000 $4,000 $8,500 $20,000 $60,000 $2,151,820 $19,719 

Declined 1,566 27 259 $1 $725 $4,500 $11,000 $28,000 $108,333 $27,000,000 $71,262 

In Progress 586 396 22 $1 $300 $3,200 $7,800 $20,000 $70,000 $1,000,000 $22,780 

Withdrawn 7,285 784 942 $1 $600 $4,000 $10,000 $25,000 $95,000 $35,000,000 $40,347 

Approved/Declined 5,560 116 847 $1 $901 $4,000 $9,000 $21,500 $76,000 $27,000,000 $34,071 

All 13,431 1,296 1,811 $1 $750 $4,000 $10,000 $23,543 $85,000 $35,000,000 $37,267 

Cash Flow Metric 
#5 

Approved 3,994 116 1,532 $10 $55 $200 $500 $1,350 $6,500 $320,000 $1,766 

Declined 1,566 40 633 $1 $75 $200 $500 $1,384 $8,000 $59,000 $1,914 

In Progress 586 448 19 $15 $40 $173 $320 $800 $4,200 $23,895 $1,056 

Withdrawn 7,285 989 2,420 $1 $70 $200 $500 $1,282 $6,981 $68,221,000 $19,814 

Approved/Declined 5,560 156 2,165 $1 $60 $200 $500 $1,361 $7,000 $320,000 $1,807 

All 13,431 1,593 4,604 $1 $63 $200 $500 $1,300 $7,000 $68,221,000 $11,443 

Cash Flow Metric 
#6 

Approved 3,994 189 3,411 $2 $300 $700 $1,684 $3,333 $12,060 $138,000 $3,697 

Declined 1,566 73 1,288 $100 $400 $1,000 $2,000 $4,000 $24,000 $400,000 $7,083 
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In Progress 586 515 28 $55 $340 $650 $2,000 $3,500 $7,000 $42,000 $3,734 

Withdrawn 7,285 1,343 5,088 $1 $200 $800 $1,800 $4,000 $20,000 $2,300,000 $8,371 

Approved/Declined 5,560 262 4,699 $2 $300 $800 $1,760 $3,500 $15,000 $400,000 $4,856 

All 13,431 2,120 9,815 $1 $220 $800 $1,800 $4,000 $18,000 $2,300,000 $6,831 

Cash Flow Metric 
#7 

Approved 3,994 140 1,566 $1 $431 $1,442 $2,500 $4,000 $8,000 $72,902 $3,204 

Declined 1,566 225 628 $1 $325 $1,400 $2,500 $4,352 $8,000 $300,000 $4,234 

In Progress 586 514 10 $50 $250 $1,000 $2,650 $5,000 $10,000 $100,000 $5,472 

Withdrawn 7,285 1,503 2,652 $1 $500 $1,500 $2,500 $4,361 $10,000 $1,000,000 $4,512 

Approved/Declined 5,560 365 2,194 $1 $400 $1,416 $2,500 $4,000 $8,000 $300,000 $3,449 

All 13,431 2,382 4,856 $1 $450 $1,500 $2,500 $4,147 $9,000 $1,000,000 $4,006 

Cash Flow Metric 
#8 

Approved 3,994 139 2,163 $8 $300 $1,200 $3,000 $6,500 $24,000 $889,573 $7,513 

Declined 1,566 50 851 $50 $400 $1,800 $3,750 $8,000 $30,000 $720,000 $9,004 

In Progress 586 468 45 $20 $200 $1,200 $2,800 $7,083 $27,000 $36,295 $6,116 

Withdrawn 7,285 1,076 3,390 $1 $400 $1,500 $3,400 $8,000 $32,000 $20,000,000 $16,939 

Approved/Declined 5,560 189 3,014 $8 $350 $1,300 $3,000 $7,000 $25,000 $889,573 $7,934 

All 13,431 1,733 6,449 $1 $400 $1,500 $3,200 $7,600 $29,983 $20,000,000 $12,745 

Cash Flow Metric 
#9 

Approved 3,994 89 608 $1 $868 $3,727 $8,000 $20,000 $60,000 $2,146,320 $19,397 

Declined 1,566 27 268 $1 $600 $4,000 $10,271 $27,000 $108,333 $27,000,000 $70,624 

In Progress 586 396 27 $1 $300 $2,800 $7,500 $20,000 $70,000 $1,000,000 $22,494 

Withdrawn 7,285 784 990 $1 $500 $4,000 $10,000 $25,000 $90,000 $35,000,000 $39,402 

Approved/Declined 5,560 116 876 $1 $750 $3,900 $9,000 $21,000 $75,000 $27,000,000 $33,650 

All 13,431 1,296 1,893 $1 $600 $4,000 $9,800 $22,500 $83,000 $35,000,000 $36,567 

Cash Flow Metric 
#10 

Approved 3,994 89 719 $1 $300 $1,450 $3,773 $10,992 $41,800 $1,641,465 $12,047 

Declined 1,566 27 313 $1 $240 $1,500 $4,528 $13,183 $55,345 $841,500 $14,762 

In Progress 586 396 36 $20 $100 $1,050 $3,874 $12,000 $42,600 $136,663 $10,262 

Withdrawn 7,285 783 1,229 $1 $250 $1,475 $4,200 $12,400 $50,984 $68,221,000 $41,566 

Approved/Declined 5,560 116 1,032 $1 $283 $1,459 $3,979 $11,350 $45,050 $1,641,465 $12,802 

All 13,431 1,295 2,297 $1 $250 $1,457 $4,085 $11,850 $47,980 $68,221,000 $28,177 

Cash Flow Metric 
#11 

Approved 3,994 132 2,090 $10 $60 $150 $300 $540 $1,512 $17,800 $514 

Declined 1,566 46 751 $10 $75 $200 $350 $750 $2,400 $80,000 $852 
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In Progress 586 456 35 $25 $40 $160 $350 $600 $2,200 $6,300 $646 

Withdrawn 7,285 1,040 3,077 $1 $50 $200 $350 $680 $2,000 $49,500 $725 

Approved/Declined 5,560 178 2,841 $10 $60 $165 $300 $600 $1,857 $80,000 $617 

All 13,431 1,674 5,953 $1 $50 $189 $325 $600 $2,000 $80,000 $676 

Cash Flow Metric 
#12 

Approved 3,994 186 3,650 $1 $50 $200 $400 $600 $1,500 $6,000 $558 

Declined 1,566 61 1,429 $20 $100 $200 $400 $710 $2,000 $2,700 $559 

In Progress 586 552 28 $1 $1 $1 $175 $200 $300 $300 $142 

Withdrawn 7,285 1,271 5,736 $1 $50 $170 $378 $600 $1,500 $35,000 $858 

Approved/Declined 5,560 247 5,079 $1 $50 $200 $400 $650 $1,588 $6,000 $559 

All 13,431 2,070 10,843 $1 $50 $189 $400 $600 $1,500 $35,000 $715 

Cash Flow Metric 
#13 

Approved 3,994 124 1,200 $1 $25 $89 $200 $400 $1,116 $8,000 $337 

Declined 1,566 40 861 $14 $25 $100 $200 $422 $1,377 $5,000 $382 

In Progress 586 529 8 $1 $25 $100 $151 $500 $1,500 $2,300 $386 

Withdrawn 7,285 1,041 2,881 $1 $25 $100 $200 $471 $1,191 $24,000 $388 

Approved/Declined 5,560 164 2,061 $1 $25 $92 $200 $400 $1,188 $8,000 $346 

All 13,431 1,734 4,950 $1 $25 $100 $200 $436 $1,198 $24,000 $367 

Cash Flow Metric 
#14 

Approved 3,994 167 3,233 $1 $50 $140 $300 $520 $1,500 $12,000 $460 

Declined 1,566 55 1,296 $25 $50 $100 $250 $600 $1,500 $5,000 $472 

In Progress 586 542 27 $1 $1 $100 $207 $800 $2,000 $2,000 $512 

Withdrawn 7,285 1,183 5,112 $1 $50 $125 $300 $597 $2,000 $35,000 $607 

Approved/Declined 5,560 222 4,529 $1 $50 $125 $280 $520 $1,500 $12,000 $463 

All 13,431 1,947 9,668 $1 $50 $125 $300 $558 $1,600 $35,000 $542 

Cash Flow Metric 
#15 

Approved 3,994 150 1,938 $1 $750 $1,723 $2,700 $4,320 $8,083 $80,000 $3,745 

Declined 1,566 48 826 $1 $600 $1,600 $2,800 $4,800 $14,500 $135,000 $5,723 

In Progress 586 538 12 $1 $140 $1,500 $2,300 $3,000 $5,000 $40,000 $3,317 

Withdrawn 7,285 1,167 3,199 $1 $600 $1,600 $2,955 $4,500 $22,746 $350,000 $6,308 

Approved/Declined 5,560 198 2,764 $1 $708 $1,700 $2,734 $4,465 $8,720 $135,000 $4,272 

All 13,431 1,903 5,975 $1 $600 $1,650 $2,800 $4,500 $11,000 $350,000 $5,336 

Cash Flow Metric 
#16 

Approved 3,994 88 146 $1 $100 $200 $300 $450 $900 $10,400 $366 

Declined 1,566 27 98 $1 $100 $200 $300 $500 $1,000 $60,000 $461 
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In Progress 586 514 1 $5 $57 $150 $300 $500 $1,000 $23,000 $695 

Withdrawn 7,285 856 365 $1 $100 $200 $300 $500 $1,200 $40,000 $470 

Approved/Declined 5,560 115 244 $1 $100 $200 $300 $500 $1,000 $60,000 $392 

All 13,431 1,485 610 $1 $100 $200 $300 $500 $1,000 $60,000 $435 

Cash Flow Metric 
#17 

Approved 3,994 115 600 $1 $300 $665 $1,000 $1,563 $3,000 $22,800 $1,260 

Declined 1,566 32 415 $11 $300 $670 $1,050 $1,617 $3,200 $29,000 $1,328 

In Progress 586 523 8 $1 $240 $500 $850 $1,500 $2,500 $2,902 $1,039 

Withdrawn 7,285 961 1,661 $1 $295 $650 $1,000 $1,600 $3,000 $60,000 $1,320 

Approved/Declined 5,560 147 1,015 $1 $300 $666 $1,000 $1,600 $3,000 $29,000 $1,277 

All 13,431 1,631 2,684 $1 $300 $650 $1,000 $1,600 $3,000 $60,000 $1,298 

Cash Flow Metric 
#18 

Approved 3,994 121 848 $1 $50 $125 $200 $355 $750 $4,000 $293 

Declined 1,566 39 457 $10 $58 $135 $200 $400 $900 $7,700 $318 

In Progress 586 530 6 $1 $50 $100 $195 $320 $700 $1,000 $250 

Withdrawn 7,285 1,038 1,801 $1 $60 $150 $200 $400 $900 $12,000 $327 

Approved/Declined 5,560 160 1,305 $1 $54 $125 $200 $373 $790 $7,700 $299 

All 13,431 1,728 3,112 $1 $58 $140 $200 $400 $800 $12,000 $313 

Cash Flow Metric 
#19 

Approved 3,994 3,658 196 $43 $80 $150 $250 $500 $1,575 $5,000 $484 

Declined 1,566 1,496 39 $2 $6 $100 $205 $680 $1,500 $2,000 $430 

In Progress 586 557 14 $1 $1 $100 $200 $500 $1,450 $1,450 $383 

Withdrawn 7,285 6,706 391 $1 $50 $150 $300 $520 $2,000 $3,000 $487 

Approved/Declined 5,560 5,154 235 $2 $60 $150 $250 $600 $1,500 $5,000 $474 

All 13,431 12,417 640 $1 $50 $150 $272 $540 $1,650 $5,000 $477 

Cash Flow Metric 
#20 

Approved 3,994 175 2,494 $1 $286 $700 $1,200 $2,295 $5,556 $30,000 $1,873 

Declined 1,566 69 983 $50 $225 $600 $1,100 $2,000 $5,000 $53,000 $1,796 

In Progress 586 557 15 $192 $192 $735 $1,198 $3,000 $5,000 $5,000 $1,908 

Withdrawn 7,285 1,324 4,059 $1 $258 $700 $1,300 $2,300 $7,330 $720,000 $3,120 

Approved/Declined 5,560 244 3,477 $1 $250 $686 $1,200 $2,200 $5,415 $53,000 $1,852 

All 13,431 2,125 7,551 $1 $250 $700 $1,200 $2,250 $6,000 $720,000 $2,494 

Cash Flow Metric 
#21 

Approved 3,994 169 2,837 $1 $721 $1,800 $2,800 $4,700 $9,000 $240,000 $4,254 

Declined 1,566 59 1,141 $55 $600 $1,558 $3,000 $4,500 $14,000 $140,000 $5,624 
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In Progress 586 543 19 $500 $500 $1,800 $3,150 $5,217 $40,000 $40,000 $6,328 

Withdrawn 7,285 1,195 4,560 $1 $800 $1,875 $3,000 $5,000 $30,000 $2,083,000 $8,777 

Approved/Declined 5,560 228 3,978 $1 $698 $1,714 $2,900 $4,654 $9,068 $240,000 $4,624 

All 13,431 1,966 8,557 $1 $733 $1,800 $3,000 $4,999 $12,887 $2,083,000 $6,823 

Cash Flow Metric 
#22 

Approved 3,994 88 21 $9 $534 $1,316 $2,132 $3,260 $5,930 $62,000 $2,553 

Declined 1,566 27 34 $2 $305 $1,099 $1,964 $3,200 $5,750 $67,365 $2,451 

In Progress 586 514 1 $65 $255 $1,105 $2,200 $3,640 $5,750 $46,000 $3,019 

Withdrawn 7,285 855 118 $2 $370 $1,150 $2,001 $3,200 $6,150 $191,600 $2,584 

Approved/Declined 5,560 115 55 $2 $470 $1,265 $2,098 $3,250 $5,886 $67,365 $2,524 

All 13,431 1,484 174 $2 $400 $1,200 $2,050 $3,222 $6,050 $191,600 $2,559 

Cash Flow Metric 
#23 

Approved 3,994 88 30 $4 $1,290 $2,641 $4,100 $6,500 $12,000 $240,000 $5,474 

Declined 1,566 26 98 $1 $1,000 $2,400 $4,000 $6,768 $16,586 $300,000 $7,277 

In Progress 586 514 2 $176 $1,500 $3,000 $5,000 $8,600 $40,000 $100,000 $9,104 

Withdrawn 7,285 855 335 $1 $1,000 $2,500 $4,100 $7,000 $20,000 $2,084,000 $8,971 

Approved/Declined 5,560 114 128 $1 $1,151 $2,560 $4,008 $6,527 $12,679 $300,000 $5,962 

All 13,431 1,483 465 $1 $1,000 $2,500 $4,100 $6,733 $15,000 $2,084,000 $7,579 

Cash Flow Metric 
#24 

Approved 3,994 88 349 $1 $50 $120 $200 $300 $590 $4,800 $255 

Declined 1,566 26 140 $1 $25 $125 $213 $350 $681 $7,000 $284 

In Progress 586 514 9 $1 $50 $135 $200 $350 $850 $23,000 $655 

Withdrawn 7,285 855 673 $1 $20 $134 $225 $360 $700 $43,440 $306 

Approved/Declined 5,560 114 489 $1 $50 $125 $200 $325 $600 $7,000 $263 

All 13,431 1,483 1,171 $1 $40 $125 $200 $350 $628 $43,440 $289 

Cash Flow Metric 
#25 

Approved 3,994 132 1,639 $1 $120 $300 $450 $699 $1,373 $12,000 $576 

Declined 1,566 42 854 $25 $129 $300 $430 $650 $1,500 $4,000 $556 

In Progress 586 529 18 $1 $5 $245 $460 $800 $1,600 $2,002 $541 

Withdrawn 7,285 1,044 3,229 $1 $136 $302 $450 $661 $1,347 $30,000 $603 

Approved/Declined 5,560 174 2,493 $1 $125 $300 $448 $684 $1,400 $12,000 $572 

All 13,431 1,747 5,740 $1 $125 $300 $450 $680 $1,384 $30,000 $587 
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Appendix F. Participant #6 

Table 2. Difference of Means Tests: All Applications69 

Variable Sample # Mean T-Stat P-Value 

Date Difference #1 
Approved 3,994 29.9 . . 

Declined 1,566 24.9 3.93 0.000 

FICO score 
Approved 3,687 642.3 . . 

Declined 1,189 583.6 22.81 0.000 

BK score 
Approved 3,763 412.1 . . 

Declined 1,224 278.2 17.91 0.000 

# of open accounts on credit 
report 

Approved 429 1.80 . . 

Declined 103 2.05 0.01 0.994 

$ amount of unpaid balances 
on credit report 

Approved 3,830 $95,478 . . 

Declined 1,242 $113,981 0.93 0.354 

$ amount of monthly 
payments on credit report 

Approved 3,830 $1,311 . . 

Declined 1,242 $1,349 1.82 0.069 

$ Credit limit of revolving 
accounts on credit report 

Approved 353 $93,686 . . 

Declined 76 $58,194 1.66 0.098 

$ unpaid balances of revolving 
accounts on credit report 

Approved 429 $11,096 . . 

Declined 103 $11,780 0.12 0.903 

% utilization of revolving 
accounts on credit report 

Approved 353 48.30% . . 

Declined 76 43.24% 1.28 0.202 

Cash Flow Metric #1 
Approved 3,865 $1,751 . . 

Declined 1,520 $2,323 -4.47 0.000 

Cash Flow Metric #2 
Approved 3,850 $7,463 . . 

Declined 1,515 $10,232 -2.00 0.046 

Cash Flow Metric #3 
Approved 3,856 $802 . . 

Declined 1,511 $1,011 -0.50 0.615 

Cash Flow Metric #4 
Approved 3,905 $19,719 . . 

Declined 1,539 $71,262 -2.10 0.036 

Cash Flow Metric #5 
Approved 3,878 $1,766 . . 

Declined 1,526 $1,914 -0.36 0.721 

Cash Flow Metric #6 
Approved 3,805 $3,697 . . 

Declined 1,493 $7,083 -1.99 0.047 

Cash Flow Metric #7 
Approved 3,854 $3,204 . . 

Declined 1,341 $4,234 -1.31 0.191 

                                                      

69 The significance test tests the difference in means between the approved and declined populations using 
Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% level. 
Counts in this table are of non-missing values of the indicated variable. 
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Cash Flow Metric #8 
Approved 3,855 $7,513 . . 

Declined 1,516 $9,004 -1.05 0.295 

Cash Flow Metric #9 
Approved 3,905 $19,397 . . 

Declined 1,539 $70,624 -2.08 0.038 

Cash Flow Metric #10 
Approved 3,905 $12,047 . . 

Declined 1,539 $14,762 -1.66 0.096 

Cash Flow Metric #11 
Approved 3,862 $514 . . 

Declined 1,520 $852 -3.03 0.002 

Cash Flow Metric #12 
Approved 3,808 $558 . . 

Declined 1,505 $559 -0.95 0.344 

Cash Flow Metric #13 
Approved 3,870 $337 . . 

Declined 1,526 $382 5.42 0.000 

Cash Flow Metric #14 
Approved 3,827 $460 . . 

Declined 1,511 $472 0.46 0.646 

Cash Flow Metric #15 
Approved 3,844 $3,745 . . 

Declined 1,518 $5,723 -3.06 0.002 

Cash Flow Metric #16 
Approved 3,906 $366 . . 

Declined 1,539 $461 -1.92 0.055 

Cash Flow Metric #17 
Approved 3,879 $1,260 . . 

Declined 1,534 $1,328 2.58 0.010 

Cash Flow Metric #18 
Approved 3,873 $293 . . 

Declined 1,527 $318 0.61 0.542 

Cash Flow Metric #19 
Approved 336 $484 . . 

Declined 70 $430 0.22 0.825 

Cash Flow Metric #20 
Approved 3,819 $1,873 . . 

Declined 1,497 $1,796 0.58 0.560 

Cash Flow Metric #21 
Approved 3,825 $4,254 . . 

Declined 1,507 $5,624 -1.35 0.179 

Cash Flow Metric #22 
Approved 3,906 $2,553 . . 

Declined 1,539 $2,451 1.90 0.058 

Cash Flow Metric #23 
Approved 3,906 $5,474 . . 

Declined 1,540 $7,277 -3.15 0.002 

Cash Flow Metric #24 
Approved 3,906 $255 . . 

Declined 1,540 $284 -2.94 0.003 

Cash Flow Metric #25 
Approved 3,862 $576 . . 

Declined 1,524 $556 6.63 0.000 
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Appendix F. Participant #6 

Table 3. Data Diagnostics: Originated Loans 

Variable Sample # # Missing # Zero Min 5th% 25th% 50th% 75th% 95th% Max Mean 

Date Difference #1 

Delinquent 517 0 7 1 4 12 22 37 85 296 31.1 

Not Delinquent 3,259 0 36 1 3 11 20 35 83 418 29.1 

All 3,776 0 43 1 3 11 21 35 83 418 29.4 

FICO score 

Delinquent 517 51 0 431 499 560 598 638 704 833 600.1 

Not Delinquent 3,259 232 0 439 527 604 648 689 759 847 646.4 

All 3,776 283 0 431 522 597 641 685 756 847 640.2 

BK score 

Delinquent 517 34 0 19 115 145 224 381 682 989 293.8 

Not Delinquent 3,259 180 1 1 117 199 399 619 881 993 424.5 

All 3,776 214 1 1 116 185 362 597 860 993 406.8 

# of open accounts on 
credit report 

Delinquent 517 501 9 1 1 1 1 3 4 4 1.9 

Not Delinquent 3,259 2,865 209 1 1 1 1 2 4 10 1.8 

All 3,776 3,366 218 1 1 1 1 2 4 10 1.8 

$ amount of unpaid 
balances on credit 
report 

Delinquent 517 23 480 $197 $197 $22,016 $68,763 $188,772 $642,103 $642,103 $132,554 

Not Delinquent 3,259 129 2,765 $39 $1,122 $13,909 $42,672 $130,066 $353,878 $931,802 $94,788 

All 3,776 152 3,245 $39 $891 $13,949 $42,854 $136,028 $374,023 $931,802 $96,183 

$ amount of monthly 
payments on credit 
report 

Delinquent 517 23 482 $3 $3 $341 $733 $1,873 $7,762 $7,762 $1,559 

Not Delinquent 3,259 129 2,771 $12 $56 $344 $716 $1,664 $3,802 $34,580 $1,309 

All 3,776 152 3,253 $3 $56 $344 $716 $1,664 $3,802 $34,580 $1,317 

$ Credit limit of 
revolving accounts on 
credit report 

Delinquent 517 507 0 $492 $492 $816 $18,774 $126,686 $344,771 $344,771 $75,529 

Not Delinquent 3,259 2,936 14 $9 $340 $3,854 $15,269 $38,727 $410,736 $3,294,300 $85,322 

All 3,776 3,443 14 $9 $340 $3,767 $15,269 $40,381 $410,736 $3,294,300 $85,015 

$ unpaid balances of 
revolving accounts on 
credit report 

Delinquent 517 501 6 $197 $197 $349 $2,255 $17,666 $72,402 $72,402 $12,691 

Not Delinquent 3,259 2,865 74 $9 $237 $1,434 $4,581 $11,389 $41,095 $154,807 $10,719 

All 3,776 3,366 80 $9 $232 $1,431 $4,533 $11,429 $41,644 $154,807 $10,778 

Delinquent 517 507 0 4.00% 4.00% 7.00% 27.50% 71.00% 95.00% 95.00% 36.20% 

Not Delinquent 3,259 2,936 0 1.00% 5.00% 22.00% 49.00% 76.00% 100.00% 100.00% 49.22% 
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% utilization of 
revolving accounts on 
credit report All 3,776 3,443 0 1.00% 4.00% 21.00% 48.00% 76.00% 100.00% 100.00% 48.83% 

Cash Flow Metric #1 

Delinquent 517 18 274 $70 $200 $500 $875 $1,500 $2,700 $8,000 $1,131 

Not Delinquent 3,259 104 1,544 $1 $200 $600 $1,100 $2,000 $4,994 $50,000 $1,693 

All 3,776 122 1,818 $1 $200 $580 $1,069 $2,000 $4,583 $50,000 $1,624 

Cash Flow Metric #2 

Delinquent 517 21 239 $25 $75 $250 $750 $2,200 $15,000 $70,000 $3,354 

Not Delinquent 3,259 115 1,369 $1 $100 $500 $1,640 $6,000 $29,200 $828,154 $7,693 

All 3,776 136 1,608 $1 $100 $450 $1,500 $5,000 $27,040 $828,154 $7,144 

Cash Flow Metric #3 

Delinquent 517 19 412 $15 $29 $80 $200 $500 $2,000 $12,000 $586 

Not Delinquent 3,259 111 2,414 $1 $30 $143 $300 $800 $3,000 $24,000 $779 

All 3,776 130 2,826 $1 $30 $100 $300 $750 $3,000 $24,000 $759 

Cash Flow Metric #4 

Delinquent 517 11 94 $1 $1,000 $3,000 $5,687 $10,400 $40,000 $322,000 $11,356 

Not Delinquent 3,259 74 460 $1 $950 $4,000 $9,000 $20,000 $65,000 $1,600,000 $20,058 

All 3,776 85 554 $1 $950 $4,000 $8,100 $19,131 $60,000 $1,600,000 $18,915 

Cash Flow Metric #5 

Delinquent 517 17 230 $10 $50 $150 $350 $933 $4,413 $23,000 $1,064 

Not Delinquent 3,259 93 1,223 $1 $55 $200 $490 $1,350 $6,700 $320,000 $1,877 

All 3,776 110 1,453 $1 $54 $185 $450 $1,250 $6,215 $320,000 $1,778 

Cash Flow Metric #6 

Delinquent 517 25 426 $100 $200 $500 $1,000 $2,000 $5,000 $15,000 $1,693 

Not Delinquent 3,259 149 2,804 $2 $400 $800 $1,775 $4,000 $12,000 $138,000 $4,058 

All 3,776 174 3,230 $2 $300 $697 $1,500 $3,220 $12,000 $138,000 $3,639 

Cash Flow Metric #7 

Delinquent 517 25 201 $50 $400 $1,416 $2,260 $3,900 $7,000 $27,000 $2,893 

Not Delinquent 3,259 104 1,277 $1 $418 $1,400 $2,500 $4,000 $8,000 $72,902 $3,142 

All 3,776 129 1,478 $1 $418 $1,400 $2,500 $4,000 $8,000 $72,902 $3,108 

Cash Flow Metric #8 

Delinquent 517 20 316 $100 $300 $1,000 $2,000 $4,500 $15,000 $67,450 $4,628 

Not Delinquent 3,259 111 1,730 $1 $300 $1,200 $3,000 $6,500 $24,000 $450,000 $7,237 

All 3,776 131 2,046 $1 $300 $1,200 $2,900 $6,250 $23,916 $450,000 $6,942 

Cash Flow Metric #9 

Delinquent 517 11 96 $1 $700 $3,000 $5,000 $10,000 $40,000 $322,000 $11,139 

Not Delinquent 3,259 74 474 $1 $893 $3,975 $8,600 $20,000 $65,000 $1,600,000 $19,704 

All 3,776 85 570 $1 $825 $3,600 $8,000 $19,000 $60,000 $1,600,000 $18,578 
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Cash Flow Metric #10 

Delinquent 517 11 112 $25 $200 $950 $2,362 $6,125 $24,598 $106,000 $6,165 

Not Delinquent 3,259 74 551 $1 $300 $1,500 $4,000 $11,250 $43,286 $920,400 $12,201 

All 3,776 85 663 $1 $286 $1,400 $3,650 $10,608 $40,907 $920,400 $11,416 

Cash Flow Metric #11 

Delinquent 517 18 289 $20 $50 $120 $209 $492 $1,200 $5,000 $390 

Not Delinquent 3,259 107 1,696 $1 $50 $150 $300 $550 $1,600 $17,800 $520 

All 3,776 125 1,985 $1 $50 $150 $300 $525 $1,500 $17,800 $504 

Cash Flow Metric #12 

Delinquent 517 23 473 $25 $30 $100 $300 $450 $750 $958 $330 

Not Delinquent 3,259 151 2,981 $1 $50 $200 $400 $600 $1,500 $6,000 $576 

All 3,776 174 3,454 $1 $50 $178 $379 $600 $1,469 $6,000 $541 

Cash Flow Metric #13 

Delinquent 517 16 230 $8 $25 $50 $101 $257 $817 $2,978 $235 

Not Delinquent 3,259 101 924 $1 $25 $97 $200 $400 $1,116 $8,000 $339 

All 3,776 117 1,154 $1 $25 $85 $200 $400 $1,095 $8,000 $327 

Cash Flow Metric #14 

Delinquent 517 23 432 $30 $42 $100 $200 $303 $800 $2,000 $264 

Not Delinquent 3,259 134 2,639 $1 $50 $145 $300 $520 $1,500 $12,000 $465 

All 3,776 157 3,071 $1 $50 $125 $255 $500 $1,471 $12,000 $442 

Cash Flow Metric #15 

Delinquent 517 19 248 $80 $548 $1,405 $2,400 $3,750 $6,240 $63,000 $3,272 

Not Delinquent 3,259 124 1,587 $1 $765 $1,739 $2,761 $4,262 $8,000 $80,000 $3,653 

All 3,776 143 1,835 $1 $725 $1,700 $2,660 $4,200 $8,000 $80,000 $3,600 

Cash Flow Metric #16 

Delinquent 517 11 27 $1 $100 $160 $250 $400 $650 $2,000 $294 

Not Delinquent 3,259 73 106 $1 $100 $200 $300 $490 $900 $10,400 $369 

All 3,776 84 133 $1 $100 $200 $300 $450 $800 $10,400 $359 

Cash Flow Metric #17 

Delinquent 517 15 101 $21 $250 $500 $805 $1,240 $2,237 $10,256 $986 

Not Delinquent 3,259 92 477 $1 $300 $688 $1,004 $1,600 $3,000 $22,800 $1,284 

All 3,776 107 578 $1 $300 $650 $1,000 $1,511 $2,950 $22,800 $1,245 

Cash Flow Metric #18 

Delinquent 517 16 137 $10 $59 $100 $200 $300 $675 $2,050 $244 

Not Delinquent 3,259 99 686 $1 $50 $130 $200 $370 $750 $4,000 $296 

All 3,776 115 823 $1 $50 $125 $200 $350 $728 $4,000 $290 

Cash Flow Metric #19 

Delinquent 517 491 15 $75 $75 $100 $170 $200 $608 $608 $201 

Not Delinquent 3,259 2,973 167 $43 $80 $150 $300 $600 $1,650 $5,000 $513 

All 3,776 3,464 182 $43 $80 $150 $263 $500 $1,500 $5,000 $487 
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Cash Flow Metric #20 

Delinquent 517 19 322 $50 $190 $600 $877 $1,800 $4,397 $16,000 $1,409 

Not Delinquent 3,259 145 2,024 $1 $300 $721 $1,250 $2,400 $5,556 $30,000 $1,936 

All 3,776 164 2,346 $1 $291 $700 $1,200 $2,300 $5,415 $30,000 $1,862 

Cash Flow Metric #21 

Delinquent 517 22 411 $150 $750 $1,490 $2,490 $3,731 $7,000 $8,000 $2,835 

Not Delinquent 3,259 137 2,300 $1 $720 $1,750 $2,896 $4,678 $8,800 $240,000 $4,168 

All 3,776 159 2,711 $1 $720 $1,700 $2,779 $4,561 $8,400 $240,000 $4,045 

Cash Flow Metric #22 

Delinquent 517 11 5 $40 $400 $1,016 $1,660 $2,410 $4,535 $11,622 $1,927 

Not Delinquent 3,259 73 11 $9 $556 $1,350 $2,170 $3,287 $6,050 $62,000 $2,593 

All 3,776 84 16 $9 $518 $1,300 $2,097 $3,200 $5,800 $62,000 $2,502 

Cash Flow Metric #23 

Delinquent 517 11 6 $400 $1,000 $2,015 $3,258 $5,173 $10,018 $65,000 $4,312 

Not Delinquent 3,259 73 21 $4 $1,300 $2,731 $4,147 $6,500 $11,833 $240,000 $5,414 

All 3,776 84 27 $4 $1,200 $2,600 $4,000 $6,239 $11,619 $240,000 $5,263 

Cash Flow Metric #24 

Delinquent 517 11 57 $1 $50 $100 $200 $300 $600 $2,000 $238 

Not Delinquent 3,259 73 278 $1 $50 $120 $200 $300 $570 $4,800 $253 

All 3,776 84 335 $1 $50 $120 $200 $300 $575 $4,800 $251 

Cash Flow Metric #25 

Delinquent 517 14 219 $10 $100 $300 $420 $600 $1,281 $2,033 $503 

Not Delinquent 3,259 110 1,338 $1 $125 $300 $450 $700 $1,393 $12,000 $584 

All 3,776 124 1,557 $1 $115 $300 $450 $683 $1,373 $12,000 $573 
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Appendix F. Participant #6 

Table 4. Difference of Means Tests: Originated Loans70 

Variable Sample # Mean T-Stat P-Value 

Date Difference #1 
Delinquent 517 31.1 . . 

Not Delinquent 3,259 29.1 -1.12 0.262 

FICO score 
Delinquent 466 600.1 . . 

Not Delinquent 3,027 646.4 14.95 0.000 

BK score 
Delinquent 483 293.8 . . 

Not Delinquent 3,079 424.5 13.35 0.000 

# of open accounts on credit 
report 

Delinquent 16 1.9 . . 

Not Delinquent 394 1.8 0.12 0.905 

$ amount of unpaid balances 
on credit report 

Delinquent 494 $132,554 . . 

Not Delinquent 3,130 $94,788 3.91 0.000 

$ amount of monthly 
payments on credit report 

Delinquent 494 $1,559 . . 

Not Delinquent 3,130 $1,309 4.60 0.000 

$ Credit limit of revolving 
accounts on credit report 

Delinquent 10 $75,529 . . 

Not Delinquent 323 $85,322 0.15 0.881 

$ unpaid balances of 
revolving accounts on credit 
report 

Delinquent 16 $12,691 . . 

Not Delinquent 394 $10,719 0.16 0.871 

% utilization of revolving 
accounts on credit report 

Delinquent 10 36% . . 

Not Delinquent 323 49% 1.23 0.247 

Cash Flow Metric #1 
Delinquent 499 $1,131 . . 

Not Delinquent 3,155 $1,693 6.75 0.000 

Cash Flow Metric #2 
Delinquent 496 $3,354 . . 

Not Delinquent 3,144 $7,693 5.20 0.000 

Cash Flow Metric #3 
Delinquent 498 $586 . . 

Not Delinquent 3,148 $779 2.48 0.013 

Cash Flow Metric #4 
Delinquent 506 $11,356 . . 

Not Delinquent 3,185 $20,058 6.30 0.000 

Cash Flow Metric #5 
Delinquent 500 $1,064 . . 

Not Delinquent 3,166 $1,877 3.80 0.000 

Cash Flow Metric #6 
Delinquent 492 $1,693 . . 

Not Delinquent 3,110 $4,058 2.27 0.023 

Cash Flow Metric #7 
Delinquent 492 $2,893 . . 

Not Delinquent 3,155 $3,142 1.30 0.193 

                                                      

70 The significance test tests the difference in means between the delinquent and non-delinquent populations 
using Student's T-test, assuming unequal variance. Yellow highlighting indicates statistical significance at the 95% 
level. Counts in this table are of non-missing values of the indicated variable. 
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Cash Flow Metric #8 
Delinquent 497 $4,628 . . 

Not Delinquent 3,148 $7,237 4.30 0.000 

Cash Flow Metric #9 
Delinquent 506 $11,139 . . 

Not Delinquent 3,185 $19,704 6.21 0.000 

Cash Flow Metric #10 
Delinquent 506 $6,165 . . 

Not Delinquent 3,185 $12,201 6.88 0.000 

Cash Flow Metric #11 
Delinquent 499 $390 . . 

Not Delinquent 3,152 $520 3.59 0.000 

Cash Flow Metric #12 
Delinquent 494 $330 . . 

Not Delinquent 3,108 $576 1.83 0.067 

Cash Flow Metric #13 
Delinquent 501 $235 . . 

Not Delinquent 3,158 $339 7.45 0.000 

Cash Flow Metric #14 
Delinquent 494 $264 . . 

Not Delinquent 3,125 $465 4.53 0.000 

Cash Flow Metric #15 
Delinquent 498 $3,272 . . 

Not Delinquent 3,135 $3,653 0.79 0.430 

Cash Flow Metric #16 
Delinquent 506 $294 . . 

Not Delinquent 3,186 $369 6.88 0.000 

Cash Flow Metric #17 
Delinquent 502 $986 . . 

Not Delinquent 3,167 $1,284 7.43 0.000 

Cash Flow Metric #18 
Delinquent 501 $244 . . 

Not Delinquent 3,160 $296 5.05 0.000 

Cash Flow Metric #19 
Delinquent 26 $201 . . 

Not Delinquent 286 $513 3.16 0.002 

Cash Flow Metric #20 
Delinquent 498 $1,409 . . 

Not Delinquent 3,114 $1,936 2.94 0.003 

Cash Flow Metric #21 
Delinquent 495 $2,835 . . 

Not Delinquent 3,122 $4,168 5.53 0.000 

Cash Flow Metric #22 
Delinquent 506 $1,927 . . 

Not Delinquent 3,186 $2,593 9.36 0.000 

Cash Flow Metric #23 
Delinquent 506 $4,312 . . 

Not Delinquent 3,186 $5,414 4.41 0.000 

Cash Flow Metric #24 
Delinquent 506 $238 . . 

Not Delinquent 3,186 $253 1.98 0.048 

Cash Flow Metric #25 
Delinquent 503 $503 . . 

Not Delinquent 3,149 $584 2.75 0.006 
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Appendix F. Participant #6 

Table 5. Logistic Model for Delinquency Specifications71 

Control Variable Comparison Group 

Model 1 Model 2 Model 3 Model 4 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Hard Pull Not Available Hard Pull Available 0.67 0.33 . . . . 0.72 0.43 

FICO score -- 0.99 0.00 . . . . 0.99 0.00 

Missing FICO score Not Missing FICO score 2.42 0.00 . . . . 1.95 0.03 

BK score -- 1.00 0.00 . . . . 1.00 0.00 

Missing BK score Not Missing BK score 0.77 0.56 . . . . 0.82 0.66 

# of open accounts on credit report -- 1.11 0.52 . . . . 1.12 0.52 

Missing # of open accounts on credit 
report 

Not Missing # of open accounts on 
credit report 4.51 0.00 . . . . 4.62 0.00 

$ amount of unpaid balances on 
credit report 

-- 
1.00 0.01 . . . . 1.00 0.01 

Missing $ amount of unpaid 
balances on credit report 

Not Missing $ amount of unpaid 
balances on credit report . . . . . . . . 

$ amount of monthly payments on 
credit report 

-- 
1.00 0.50 . . . . 1.00 0.48 

Missing $ amount of monthly 
payments on credit report 

Not Missing $ amount of monthly 
payments on credit report . . . . . . . . 

$ Credit limit of revolving accounts 
on credit report 

-- 
1.00 0.18 . . . . 1.00 0.10 

                                                      

71 The dependent variable is a 0/1 indicator for delinquent, with values of 1 indicating delinquent and 0 indicating not delinquent. Model 1 includes traditional 
credit fields that were pulled from the credit bureau. Model 2 includes all cash flow fields whose delinquent population mean was statistically different from 
the not delinquent population mean (see table 4). Model 3 includes all cash flow fields. Model 4 includes all credit bureau and cash flow fields. Many cash flow 
variables' units have been transformed so their associated odds ratios are more interpretable. 
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Missing $ Credit limit of revolving 
accounts on credit report 

Not Missing $ Credit limit of 
revolving accounts on credit report 1.80 0.41 . . . . 1.77 0.37 

$ unpaid balances of revolving 
accounts on credit report 

-- 
1.00 0.40 . . . . 1.00 0.09 

Missing $ unpaid balances of 
revolving accounts on credit report 

Not Missing $ unpaid balances of 
revolving accounts on credit report . . . . . . . . 

% utilization of revolving accounts 
on credit report 

-- 
0.38 0.53 . . . . 0.39 0.51 

Missing % utilization of revolving 
accounts on credit report 

Not Missing % utilization of 
revolving accounts on credit report . . . . . . . . 

Cash Flow Metric #1 -- . . 0.83 0.01 0.84 0.02 0.85 0.03 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 . . 1.54 0.47 1.73 0.39 1.69 0.47 

Cash Flow Metric #2 -- . . 0.94 0.19 0.95 0.28 0.93 0.10 

Missing Cash Flow Metric #2 Not Missing Cash Flow Metric #2 . . 2.05 0.28 2.02 0.32 2.67 0.14 

Cash Flow Metric #3 -- . . 1.02 0.90 1.02 0.90 1.08 0.51 

Missing Cash Flow Metric #3 Not Missing Cash Flow Metric #3 . . 1.07 0.93 1.10 0.91 1.18 0.84 

Cash Flow Metric #4 -- . . 1.00 0.44 0.99 0.36 1.00 0.42 

Missing Cash Flow Metric #4 Not Missing Cash Flow Metric #4 . . 0.00 0.00 0.00 0.00 0.00 0.00 

Cash Flow Metric #5 -- . . 0.91 0.11 0.92 0.18 0.90 0.08 

Missing Cash Flow Metric #5 Not Missing Cash Flow Metric #5 . . 1.73 0.50 1.87 0.43 1.32 0.74 

Cash Flow Metric #6 -- . . 0.99 0.60 0.99 0.62 0.98 0.55 

Missing Cash Flow Metric #6 Not Missing Cash Flow Metric #6 . . 2.38 0.20 3.41 0.16 2.65 0.24 

Cash Flow Metric #8 -- . . 0.95 0.30 0.96 0.39 0.94 0.17 

Missing Cash Flow Metric #8 Not Missing Cash Flow Metric #8 . . 1.61 0.42 1.53 0.44 1.88 0.24 

Cash Flow Metric #9 -- . . . . . . . . 

Missing Cash Flow Metric #9 Not Missing Cash Flow Metric #9 . . . . . . . . 

Cash Flow Metric #10 -- . . 1.05 0.26 1.04 0.34 1.07 0.13 

Missing Cash Flow Metric #10 Not Missing Cash Flow Metric #10 . . . . . . . . 

Cash Flow Metric #11 -- . . 1.00 0.97 1.00 0.97 0.94 0.64 

Missing Cash Flow Metric #11 Not Missing Cash Flow Metric #11 . . 1.17 0.82 1.06 0.94 1.21 0.82 
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Cash Flow Metric #13 -- . . 0.79 0.69 3.58 0.29 4.28 0.24 

Missing Cash Flow Metric #13 Not Missing Cash Flow Metric #13 . . 1.46 0.59 1.13 0.89 0.94 0.94 

Cash Flow Metric #14 -- . . 1.36 0.59 5.75 0.14 4.67 0.22 

Missing Cash Flow Metric #14 Not Missing Cash Flow Metric #14 . . 1.89 0.38 3.90 0.27 3.53 0.28 

Cash Flow Metric #16 -- . . 1.02 0.98 4.74 0.18 4.54 0.22 

Missing Cash Flow Metric #16 Not Missing Cash Flow Metric #16 . . 3,764,226.46 0.00 346,558,531.41 0.00 80,276,220.57 0.00 

Cash Flow Metric #17 -- . . 1.56 0.33 6.96 0.08 5.63 0.14 

Missing Cash Flow Metric #17 Not Missing Cash Flow Metric #17 . . 0.48 0.41 0.11 0.11 0.12 0.15 

Cash Flow Metric #18 -- . . 1.23 0.69 5.35 0.14 3.65 0.29 

Missing Cash Flow Metric #18 Not Missing Cash Flow Metric #18 . . 1.18 0.80 0.98 0.98 0.81 0.78 

Cash Flow Metric #20 -- . . 0.94 0.16 1.30 0.40 1.40 0.23 

Missing Cash Flow Metric #20 Not Missing Cash Flow Metric #20 . . 0.25 0.01 0.23 0.02 0.24 0.01 

Cash Flow Metric #21 -- . . 0.92 0.03 1.26 0.44 1.33 0.30 

Missing Cash Flow Metric #21 Not Missing Cash Flow Metric #21 . . 0.72 0.70 0.47 0.46 0.44 0.39 

Cash Flow Metric #22 -- . . 0.52 0.14 0.12 0.06 0.16 0.11 

Missing Cash Flow Metric #22 Not Missing Cash Flow Metric #22 . . . . . . . . 

Cash Flow Metric #23 -- . . 1.01 0.38 0.73 0.30 0.68 0.16 

Missing Cash Flow Metric #23 Not Missing Cash Flow Metric #23 . . . . . . . . 

Cash Flow Metric #24 -- . . 3.64 0.01 15.97 0.02 12.47 0.04 

Missing Cash Flow Metric #24 Not Missing Cash Flow Metric #24 . . . . . . . . 

Cash Flow Metric #25 -- . . 2.08 0.11 9.12 0.05 7.55 0.09 

Missing Cash Flow Metric #25 Not Missing Cash Flow Metric #25 . . 0.12 0.00 0.08 0.00 0.10 0.00 

Cash Flow Metric #19 -- . . 0.48 0.30 0.57 0.38 0.63 0.54 

Missing Cash Flow Metric #19 Not Missing Cash Flow Metric #19 . . 2.23 0.00 2.32 0.00 1.44 0.14 

Missing All Cash flow Metrics Not Missing Any Cash flow Metrics . . . . . . . . 

Cash Flow Metric #7 -- . . . . 1.43 0.24 1.52 0.13 

Missing Cash Flow Metric #7 Not Missing Cash Flow Metric #7 . . . . 1.55 0.35 1.10 0.82 

Cash Flow Metric #12 -- . . . . 6.59 0.11 4.97 0.20 

Missing Cash Flow Metric #12 Not Missing Cash Flow Metric #12 . . . . 0.24 0.29 0.31 0.35 

Cash Flow Metric #15 -- . . . . 1.37 0.30 1.48 0.16 



  

 

Page 123 of 161  

 

Missing Cash Flow Metric #15 Not Missing Cash Flow Metric #15 . . . . 0.47 0.45 0.48 0.41 

Cash Flow Data Quality Bucket A 
Cash Flow Data Quality Bucket C 

. . . . 1.49 0.00 1.43 0.00 

Cash Flow Data Quality Bucket B . . . . 1.03 0.97 1.18 0.85 

Constant -- 11.59 0.00 0.18 0.00 0.13 0.00 3.99 0.13 

Pseudo R Squared 0.090 0.055 0.064 0.128 

AUC 0.720 0.675 0.688 0.758 

Sample Size 3,776 3,776 3,776 3,776 
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Appendix F. Participant #6 

Table 6. Delinquency Frequency by FICO Score Percentile and Model 2's Predicted Probability of Delinquency Percentile72 

FICO Score 

Model 2's Predicted Probability of Delinquency 

95 - 
100th 

90 - 
95th 

85 - 
90th 

80 - 
85th 

75 - 
80th 

70 - 
75th 

65 - 
70th 

60 - 
65th 

55 - 
60th 

50 - 
55th 

45 - 
50th 

40 - 
45th 

35 - 
40th 

30 - 
35th 

25 - 
30th 

20 - 
25th 

15 - 
20th 

10 - 
15th 

5 - 
10th 

0 - 
5th 

0 - 5th 41.7 22.7 33.3 38.5 37.5 33.3 44.4 . 30.0 27.3 50.0 20.0 . . 25.0 0.0 0.0 . . . 

5 - 10th 25.0 52.9 77.8 27.3 12.5 11.1 22.2 25.0 45.5 33.3 33.3 16.7 22.2 0.0 0.0 33.3 . 12.5 20.0 . 

10 - 15th 36.4 22.2 55.6 30.8 31.3 23.1 0.0 45.5 33.3 27.3 25.0 0.0 40.0 25.0 16.7 20.0 . . . 0.0 

15 - 20th 44.4 28.6 33.3 36.4 27.3 30.0 27.3 16.7 27.3 37.5 10.0 8.3 14.3 12.5 20.0 20.0 33.3 . . 0.0 

20 - 25th 35.7 16.7 63.6 42.9 23.1 9.1 0.0 20.0 22.2 33.3 30.0 37.5 20.0 11.1 0.0 0.0 11.1 . 14.3 . 

25 - 30th 50.0 . 8.3 12.5 40.0 23.1 15.4 8.3 0.0 28.6 20.0 16.7 11.1 0.0 0.0 20.0 0.0 0.0 11.1 20.0 

30 - 35th 13.3 15.4 25.0 30.0 7.1 0.0 27.3 9.1 20.0 . 0.0 11.1 9.1 20.0 . 9.1 20.0 0.0 . . 

35 - 40th 42.9 36.4 42.9 25.0 40.0 40.0 0.0 9.1 14.3 11.1 16.7 0.0 22.2 25.0 16.7 0.0 0.0 . . 0.0 

40 - 45th . 20.0 33.3 21.4 37.5 66.7 33.3 27.3 8.3 18.2 0.0 0.0 18.2 0.0 16.7 0.0 0.0 0.0 . 14.3 

45 - 50th 14.3 . 0.0 18.2 25.0 14.3 20.0 0.0 10.0 25.0 0.0 16.7 12.5 14.3 20.0 16.7 12.5 0.0 0.0 0.0 

50 - 55th 25.0 0.0 0.0 33.3 10.0 8.3 25.0 0.0 14.3 . 10.0 0.0 0.0 28.6 12.5 0.0 12.5 0.0 10.0 0.0 

55 - 60th 25.0 20.0 0.0 14.3 8.3 0.0 0.0 . 9.1 20.0 9.1 0.0 0.0 0.0 16.7 0.0 16.7 13.3 0.0 . 

60 - 65th . . 0.0 33.3 16.7 0.0 7.7 27.3 0.0 0.0 0.0 0.0 0.0 12.5 20.0 . 0.0 0.0 0.0 0.0 

65 - 70th 20.0 40.0 . 33.3 42.9 0.0 0.0 25.0 0.0 0.0 0.0 18.2 12.5 15.4 0.0 0.0 0.0 0.0 0.0 12.5 

70 - 75th 0.0 0.0 . 0.0 0.0 22.2 0.0 0.0 12.5 11.1 20.0 0.0 0.0 0.0 7.1 0.0 0.0 0.0 0.0 7.1 

75 - 80th . 28.6 0.0 . . 16.7 . 0.0 12.5 9.1 0.0 0.0 0.0 10.0 12.5 0.0 8.3 0.0 0.0 0.0 

80 - 85th . 14.3 12.5 14.3 0.0 14.3 . 10.0 0.0 7.7 0.0 0.0 0.0 18.2 0.0 15.4 16.7 0.0 8.3 0.0 

85 - 90th . . . . . 11.1 10.0 11.1 0.0 0.0 0.0 30.0 0.0 0.0 5.6 0.0 0.0 18.8 7.7 0.0 

90 - 95th . 0.0 . 0.0 0.0 0.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 9.1 0.0 0.0 0.0 7.1 0.0 0.0 

95 - 100th . . 0.0 . 0.0 . 0.0 11.1 0.0 14.3 0.0 0.0 0.0 0.0 0.0 0.0 6.3 0.0 0.0 5.3 

                                                      

72 Cells are shaded based on values. Green indicates values close to the lowest delinquent frequency, yellow indicates values close to the median delinquent 
frequency, and red indicates values close to the highest delinquent frequency. Gray values indicate cells where there were fewer than 5 loans. Percentiles are 
based on the population of originated loans. 283 originated loans with a missing FICO score were excluded from the frequency table. 
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Appendix F. Participant #6 

Table 7. Summary of Whether Applicant's Zip Code Population is at least 50% Minority, by 

Delinquency Status73 

Value 

Delinquent Not Delinquent All 

P-Val # Row % Col % # Row % Col % # % 

Missing 6 14.6% 1.2% 35 85.4% 1.1% 41 1.1% 0.819 

False 221 12.2% 42.7% 1,593 87.8% 48.9% 1,814 48.0% 0.010 

True 290 15.1% 56.1% 1,631 84.9% 50.0% 1,921 50.9% 0.012 

All 517 13.7% 100.0% 3,259 86.3% 100.0% 3,776 100.0% . 

 

Appendix F. Participant #6 

Table 8. Summary of Whether Applicant's Zip Code Population is at least 80% Minority, by 
Delinquency Status 

Value 

Delinquent Not Delinquent All 

P-Val # Row % Col % # Row % Col % # % 

Missing 6 14.6% 1.2% 35 85.4% 1.1% 41 1.1% 0.819 

False 322 12.2% 62.3% 2,319 87.8% 71.2% 2,641 69.9% 0.000 

True 189 17.3% 36.6% 905 82.7% 27.8% 1,094 29.0% 0.000 

All 517 13.7% 100.0% 3,259 86.3% 100.0% 3,776 100.0% . 

 

Appendix F. Participant #6 

Table 9. Summary of Whether Applicant's Income Exceeds Zip Code's Median Income, by 
Delinquency Status 

Value 

Delinquent Not Delinquent All 

P-Val # Row % Col % # Row % Col % # % 

Missing 17 13.5% 3.3% 109 86.5% 3.3% 126 3.3% 1.000 

False 330 14.7% 63.8% 1,911 85.3% 58.6% 2,241 59.3% 0.027 

True 170 12.1% 32.9% 1,239 87.9% 38.0% 1,409 37.3% 0.028 

All 517 13.7% 100.0% 3,259 86.3% 100.0% 3,776 100.0% . 

                                                      

73 Missing demographic data is the result of invalid zip codes, zip codes outside of the 50 States, or zip codes that 
do not have an associated ZCTA (Zip Code Tabulation Area). 
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Appendix F. Participant #6 

Table 10. Summary of Actions Taken74 

 

All 
Applications 

Approved 
Applications 

Declined 
Applications 

Progress 
Applications 

Withdrawn 
Applications Originated Loans Delinquent Loans 

Count Count Percent Count Percent Count Percent Count Percent Count Percent Count Percent 

All  13,431 3,994 29.74% 1,566 11.66% 586 4.36% 7,285 54.24% 3,776 28.11% 517 13.69% 

                                                      

74 The percentages in the "Delinquent Loans" column are calculated out of originated loans. 
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Appendix F. Participant #6 

Table 11. Difference of Means Tests Within Demographic Group: Originated Loans75 

Variable Demographic Group Status Count Mean T-Stat P-Value 

Date Difference 
#1 

Originated Loans 

Delinquent 517 30.6 . . 

Not Delinquent 3,259 28.8 . . 

All 3,776 29.0 -1.12 0.262 

African American 75% 
Delinquent 131 32.5 . . 

Not Delinquent 397 29.7 -0.81 0.416 

Hispanic 75% 
Delinquent 46 32.4 . . 

Not Delinquent 339 28.2 -0.62 0.538 

Asian 75% 
Delinquent 2 53.5 . . 

Not Delinquent 55 38.0 -0.51 0.692 

Non-Hispanic White 
75% 

Delinquent 95 29.6 . . 

Not Delinquent 637 31.1 0.46 0.646 

Other or Missing BISG 
Delinquent 243 29.5 . . 

Not Delinquent 1,831 27.6 -0.78 0.434 

Female 
Delinquent 178 33.4 . . 

Not Delinquent 1,053 29.5 -1.31 0.193 

Male 
Delinquent 214 31.5 . . 

Not Delinquent 1,446 30.6 -0.31 0.756 

Gender Unassigned 
Delinquent 125 25.3 . . 

Not Delinquent 760 24.4 -0.35 0.728 

FICO score 

Originated Loans 

Delinquent 466 600.1 . . 

Not Delinquent 3,027 646.4 . . 

All 3,493 640.2 14.95 0.000 

African American 75% 
Delinquent 115 587.0 . . 

Not Delinquent 364 626.0 5.93 0.000 

Hispanic 75% 
Delinquent 33 587.2 . . 

Not Delinquent 299 647.6 4.55 0.000 

Asian 75% 
Delinquent 2 634.0 . . 

Not Delinquent 53 664.7 2.65 0.033 

Non-Hispanic White 
75% 

Delinquent 87 603.8 . . 

Not Delinquent 616 659.4 7.76 0.000 

                                                      

75 T-tests assume unequal variances and are conducted on the delinquent and non-delinquent populations. 
Yellow highlighting indicates a difference between the delinquent and non-delinquent groups that is statistically 
significant at the 95% confidence level (P-value < 0.05). Highlighting is shown regardless of the direction of the 
difference. Counts displayed are the counts of non-missing values for each variable, by demographic group and 
status. 
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Other or Missing BISG 
Delinquent 229 606.8 . . 

Not Delinquent 1,695 645.2 9.03 0.000 

Female 
Delinquent 169 596.3 . . 

Not Delinquent 984 643.5 9.30 0.000 

Male 
Delinquent 185 604.8 . . 

Not Delinquent 1,354 647.8 8.47 0.000 

Gender Unassigned 
Delinquent 112 598.1 . . 

Not Delinquent 689 647.7 8.14 0.000 

BK score 

Originated Loans 

Delinquent 483 293.8 . . 

Not Delinquent 3,079 424.4 . . 

All 3,562 406.7 13.35 0.000 

African American 75% 
Delinquent 121 276.5 . . 

Not Delinquent 379 371.2 4.65 0.000 

Hispanic 75% 
Delinquent 35 284.6 . . 

Not Delinquent 303 419.7 3.86 0.000 

Asian 75% 
Delinquent 2 314.0 . . 

Not Delinquent 53 458.5 3.61 0.005 

Non-Hispanic White 
75% 

Delinquent 90 291.9 . . 

Not Delinquent 621 476.8 8.15 0.000 

Other or Missing BISG 
Delinquent 235 304.6 . . 

Not Delinquent 1,723 416.9 7.88 0.000 

Female 
Delinquent 169 281.2 . . 

Not Delinquent 1,000 417.4 8.20 0.000 

Male 
Delinquent 195 298.6 . . 

Not Delinquent 1,381 426.5 8.49 0.000 

Gender Unassigned 
Delinquent 119 303.7 . . 

Not Delinquent 698 430.2 6.18 0.000 

# of open 
accounts on 
credit report 

Originated Loans 

Delinquent 16 0.8 . . 

Not Delinquent 394 0.9 . . 

All 410 0.8 0.12 0.905 

African American 75% 
Delinquent 5 0.4 . . 

Not Delinquent 75 0.9 1.86 0.103 

Hispanic 75% 
Delinquent 0 . . . 

Not Delinquent 54 0.6 . . 

Asian 75% 
Delinquent 0 . . . 

Not Delinquent 6 0.3 . . 

Non-Hispanic White 
75% 

Delinquent 4 1.0 . . 

Not Delinquent 85 0.9 -0.07 0.948 

Other or Missing BISG 
Delinquent 7 1.0 . . 

Not Delinquent 174 0.9 -0.30 0.777 

Female Delinquent 3 1.7 . . 
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Not Delinquent 127 0.9 -1.10 0.380 

Male 
Delinquent 7 0.1 . . 

Not Delinquent 170 0.8 3.98 0.002 

Gender Unassigned 
Delinquent 6 1.2 . . 

Not Delinquent 97 0.8 -0.56 0.598 

$ amount of 
unpaid balances 
on credit report 

Originated Loans 

Delinquent 494 $3,757 . . 

Not Delinquent 3,130 $11,054 . . 

All 3,624 $10,059 3.91 0.000 

African American 75% 
Delinquent 125 $3,999 . . 

Not Delinquent 388 $13,926 2.99 0.003 

Hispanic 75% 
Delinquent 38 $0 . . 

Not Delinquent 314 $14,512 4.34 0.000 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $16,408 1.87 0.067 

Non-Hispanic White 
75% 

Delinquent 91 $3,623 . . 

Not Delinquent 627 $13,891 2.40 0.017 

Other or Missing BISG 
Delinquent 238 $4,311 . . 

Not Delinquent 1,747 $8,610 1.41 0.160 

Female 
Delinquent 172 $5,157 . . 

Not Delinquent 1,012 $12,844 1.79 0.075 

Male 
Delinquent 203 $1,874 . . 

Not Delinquent 1,408 $10,619 4.53 0.000 

Gender Unassigned 
Delinquent 119 $4,943 . . 

Not Delinquent 710 $9,364 1.37 0.173 

$ amount of 
monthly 
payments on 
credit report 

Originated Loans 

Delinquent 494 $38 . . 

Not Delinquent 3,130 $150 . . 

All 3,624 $135 4.60 0.000 

African American 75% 
Delinquent 125 $28 . . 

Not Delinquent 388 $157 4.18 0.000 

Hispanic 75% 
Delinquent 38 $0 . . 

Not Delinquent 314 $308 2.66 0.008 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $136 2.14 0.037 

Non-Hispanic White 
75% 

Delinquent 91 $42 . . 

Not Delinquent 627 $205 2.87 0.004 

Other or Missing BISG 
Delinquent 238 $48 . . 

Not Delinquent 1,747 $101 1.49 0.137 

Female 
Delinquent 172 $60 . . 

Not Delinquent 1,012 $140 1.59 0.113 

Male 
Delinquent 203 $14 . . 

Not Delinquent 1,408 $155 4.57 0.000 
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Gender Unassigned 
Delinquent 119 $46 . . 

Not Delinquent 710 $156 2.42 0.016 

$ Credit limit of 
revolving 
accounts on 
credit report 

Originated Loans 

Delinquent 10 $75,529 . . 

Not Delinquent 323 $81,624 . . 

All 333 $81,441 0.15 0.881 

African American 75% 
Delinquent 3 $16,307 . . 

Not Delinquent 54 $23,812 0.50 0.654 

Hispanic 75% 
Delinquent 0 . . . 

Not Delinquent 47 $43,791 . . 

Asian 75% 
Delinquent 0 . . . 

Not Delinquent 4 $61,881 . . 

Non-Hispanic White 
75% 

Delinquent 3 $68,023 . . 

Not Delinquent 76 $152,017 0.98 0.364 

Other or Missing BISG 
Delinquent 4 $125,574 . . 

Not Delinquent 142 $79,012 -0.58 0.598 

Female 
Delinquent 3 $171,725 . . 

Not Delinquent 103 $95,365 -0.81 0.490 

Male 
Delinquent 3 $1,820 . . 

Not Delinquent 140 $93,427 3.15 0.002 

Gender Unassigned 
Delinquent 4 $58,663 . . 

Not Delinquent 80 $43,278 -0.31 0.770 

$ unpaid 
balances of 
revolving 
accounts on 
credit report 

Originated Loans 

Delinquent 16 $7,932 . . 

Not Delinquent 394 $8,705 . . 

All 410 $8,675 0.16 0.871 

African American 75% 
Delinquent 5 $1,057 . . 

Not Delinquent 75 $5,165 3.35 0.001 

Hispanic 75% 
Delinquent 0 . . . 

Not Delinquent 54 $7,194 . . 

Asian 75% 
Delinquent 0 . . . 

Not Delinquent 6 $13,263 . . 

Non-Hispanic White 
75% 

Delinquent 4 $4,538 . . 

Not Delinquent 85 $12,246 1.53 0.184 

Other or Missing BISG 
Delinquent 7 $14,781 . . 

Not Delinquent 174 $8,814 -0.59 0.578 

Female 
Delinquent 3 $27,964 . . 

Not Delinquent 127 $11,391 -0.74 0.535 

Male 
Delinquent 7 $348 . . 

Not Delinquent 170 $8,700 6.65 0.000 

Gender Unassigned 
Delinquent 6 $6,763 . . 

Not Delinquent 97 $5,199 -0.37 0.725 

Originated Loans Delinquent 10 36.20% . . 



  

 

Page 132 of 161  

 

% utilization of 
revolving 
accounts on 
credit report 

Not Delinquent 323 49.22% . . 

All 333 48.83% 1.23 0.247 

African American 75% 
Delinquent 3 48.00% . . 

Not Delinquent 54 52.22% 0.16 0.886 

Hispanic 75% 
Delinquent 0 . . . 

Not Delinquent 47 43.77% . . 

Asian 75% 
Delinquent 0 . . . 

Not Delinquent 4 45.50% . . 

Non-Hispanic White 
75% 

Delinquent 3 15.67% . . 

Not Delinquent 76 50.37% 3.51 0.050 

Other or Missing BISG 
Delinquent 4 42.75% . . 

Not Delinquent 142 49.38% 0.39 0.722 

Female 
Delinquent 3 11.33% . . 

Not Delinquent 103 47.05% 6.38 0.005 

Male 
Delinquent 3 49.33% . . 

Not Delinquent 140 48.53% -0.07 0.950 

Gender Unassigned 
Delinquent 4 45.00% . . 

Not Delinquent 80 53.24% 0.36 0.743 

Cash Flow Metric 
#1 

Originated Loans 

Delinquent 499 $510 . . 

Not Delinquent 3,155 $864 . . 

All 3,654 $816 6.75 0.000 

African American 75% 
Delinquent 124 $281 . . 

Not Delinquent 383 $483 3.04 0.003 

Hispanic 75% 
Delinquent 45 $801 . . 

Not Delinquent 334 $859 0.37 0.713 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $1,789 5.79 0.000 

Non-Hispanic White 
75% 

Delinquent 92 $564 . . 

Not Delinquent 619 $990 3.34 0.001 

Other or Missing BISG 
Delinquent 236 $558 . . 

Not Delinquent 1,764 $875 3.88 0.000 

Female 
Delinquent 172 $566 . . 

Not Delinquent 1,029 $980 4.24 0.000 

Male 
Delinquent 211 $457 . . 

Not Delinquent 1,412 $830 4.62 0.000 

Gender Unassigned 
Delinquent 116 $522 . . 

Not Delinquent 714 $766 2.58 0.010 

Cash Flow Metric 
#2 

Originated Loans 

Delinquent 496 $1,738 . . 

Not Delinquent 3,144 $4,343 . . 

All 3,640 $3,988 5.20 0.000 

African American 75% Delinquent 121 $970 . . 
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Not Delinquent 381 $3,111 1.54 0.125 

Hispanic 75% 
Delinquent 45 $2,909 . . 

Not Delinquent 330 $3,769 0.70 0.487 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $6,596 3.88 0.000 

Non-Hispanic White 
75% 

Delinquent 92 $1,054 . . 

Not Delinquent 623 $4,891 5.37 0.000 

Other or Missing BISG 
Delinquent 236 $2,190 . . 

Not Delinquent 1,755 $4,453 2.85 0.005 

Female 
Delinquent 172 $800 . . 

Not Delinquent 1,024 $3,046 4.26 0.000 

Male 
Delinquent 211 $2,301 . . 

Not Delinquent 1,409 $5,402 3.23 0.001 

Gender Unassigned 
Delinquent 113 $2,113 . . 

Not Delinquent 711 $4,113 2.29 0.023 

Cash Flow Metric 
#3 

Originated Loans 

Delinquent 498 $101 . . 

Not Delinquent 3,148 $182 . . 

All 3,646 $171 2.48 0.013 

African American 75% 
Delinquent 124 $79 . . 

Not Delinquent 381 $140 1.21 0.229 

Hispanic 75% 
Delinquent 46 $25 . . 

Not Delinquent 330 $159 3.70 0.000 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $328 3.10 0.003 

Non-Hispanic White 
75% 

Delinquent 91 $44 . . 

Not Delinquent 620 $228 4.67 0.000 

Other or Missing BISG 
Delinquent 235 $151 . . 

Not Delinquent 1,763 $174 0.37 0.708 

Female 
Delinquent 172 $116 . . 

Not Delinquent 1,028 $127 0.15 0.881 

Male 
Delinquent 212 $79 . . 

Not Delinquent 1,412 $226 3.88 0.000 

Gender Unassigned 
Delinquent 114 $119 . . 

Not Delinquent 708 $172 0.94 0.350 

Cash Flow Metric 
#4 

Originated Loans 

Delinquent 506 $9,246 . . 

Not Delinquent 3,185 $17,161 . . 

All 3,691 $16,076 6.30 0.000 

African American 75% 
Delinquent 126 $8,003 . . 

Not Delinquent 392 $13,176 1.41 0.159 

Hispanic 75% 
Delinquent 46 $9,377 . . 

Not Delinquent 338 $15,448 2.72 0.007 
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Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $23,443 6.80 0.000 

Non-Hispanic White 
75% 

Delinquent 94 $7,586 . . 

Not Delinquent 627 $20,021 6.53 0.000 

Other or Missing BISG 
Delinquent 238 $10,612 . . 

Not Delinquent 1,773 $17,163 3.66 0.000 

Female 
Delinquent 172 $7,495 . . 

Not Delinquent 1,035 $13,576 4.05 0.000 

Male 
Delinquent 212 $9,661 . . 

Not Delinquent 1,424 $21,164 5.52 0.000 

Gender Unassigned 
Delinquent 122 $10,994 . . 

Not Delinquent 726 $14,420 1.18 0.240 

Cash Flow Metric 
#5 

Originated Loans 

Delinquent 500 $575 . . 

Not Delinquent 3,166 $1,152 . . 

All 3,666 $1,073 3.80 0.000 

African American 75% 
Delinquent 125 $411 . . 

Not Delinquent 386 $583 1.57 0.118 

Hispanic 75% 
Delinquent 46 $553 . . 

Not Delinquent 332 $1,113 2.16 0.032 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $1,471 1.87 0.067 

Non-Hispanic White 
75% 

Delinquent 92 $562 . . 

Not Delinquent 624 $1,168 2.59 0.011 

Other or Missing BISG 
Delinquent 235 $676 . . 

Not Delinquent 1,769 $1,268 2.25 0.024 

Female 
Delinquent 172 $442 . . 

Not Delinquent 1,031 $775 2.24 0.026 

Male 
Delinquent 212 $642 . . 

Not Delinquent 1,417 $1,454 2.62 0.009 

Gender Unassigned 
Delinquent 116 $647 . . 

Not Delinquent 718 $1,097 2.43 0.015 

Cash Flow Metric 
#6 

Originated Loans 

Delinquent 492 $227 . . 

Not Delinquent 3,110 $399 . . 

All 3,602 $376 2.27 0.023 

African American 75% 
Delinquent 121 $420 . . 

Not Delinquent 380 $389 -0.16 0.869 

Hispanic 75% 
Delinquent 45 $147 . . 

Not Delinquent 320 $238 0.86 0.393 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $693 1.42 0.160 
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Non-Hispanic White 
75% 

Delinquent 93 $227 . . 

Not Delinquent 608 $708 1.78 0.075 

Other or Missing BISG 
Delinquent 231 $144 . . 

Not Delinquent 1,747 $314 2.82 0.005 

Female 
Delinquent 171 $204 . . 

Not Delinquent 1,009 $331 1.37 0.173 

Male 
Delinquent 210 $211 . . 

Not Delinquent 1,404 $544 2.47 0.014 

Gender Unassigned 
Delinquent 111 $293 . . 

Not Delinquent 697 $208 -0.58 0.563 

Cash Flow Metric 
#7 

Originated Loans 

Delinquent 492 $1,711 . . 

Not Delinquent 3,155 $1,870 . . 

All 3,647 $1,849 1.30 0.193 

African American 75% 
Delinquent 118 $1,160 . . 

Not Delinquent 384 $1,671 1.79 0.073 

Hispanic 75% 
Delinquent 46 $1,540 . . 

Not Delinquent 333 $1,840 1.22 0.226 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $2,510 5.80 0.000 

Non-Hispanic White 
75% 

Delinquent 93 $1,786 . . 

Not Delinquent 625 $2,011 0.85 0.395 

Other or Missing BISG 
Delinquent 233 $2,009 . . 

Not Delinquent 1,758 $1,849 -0.80 0.422 

Female 
Delinquent 165 $1,259 . . 

Not Delinquent 1,018 $1,370 0.72 0.473 

Male 
Delinquent 206 $1,682 . . 

Not Delinquent 1,416 $2,108 2.40 0.017 

Gender Unassigned 
Delinquent 121 $2,377 . . 

Not Delinquent 721 $2,108 -0.83 0.405 

Cash Flow Metric 
#8 

Originated Loans 

Delinquent 497 $1,685 . . 

Not Delinquent 3,148 $3,260 . . 

All 3,645 $3,045 4.30 0.000 

African American 75% 
Delinquent 124 $1,263 . . 

Not Delinquent 381 $1,576 0.60 0.550 

Hispanic 75% 
Delinquent 46 $1,233 . . 

Not Delinquent 330 $3,194 3.13 0.002 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $4,264 4.42 0.000 

Non-Hispanic White 
75% 

Delinquent 92 $1,252 . . 

Not Delinquent 619 $4,921 3.78 0.000 

Other or Missing BISG Delinquent 233 $2,185 . . 
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Not Delinquent 1,764 $3,022 1.49 0.137 

Female 
Delinquent 172 $1,819 . . 

Not Delinquent 1,028 $3,104 1.73 0.084 

Male 
Delinquent 212 $1,467 . . 

Not Delinquent 1,413 $3,795 4.45 0.000 

Gender Unassigned 
Delinquent 113 $1,891 . . 

Not Delinquent 707 $2,417 0.90 0.371 

Cash Flow Metric 
#9 

Originated Loans 

Delinquent 506 $9,026 . . 

Not Delinquent 3,185 $16,771 . . 

All 3,691 $15,709 6.21 0.000 

African American 75% 
Delinquent 126 $7,600 . . 

Not Delinquent 392 $12,799 1.42 0.156 

Hispanic 75% 
Delinquent 46 $9,234 . . 

Not Delinquent 338 $15,222 2.68 0.008 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $22,750 6.68 0.000 

Non-Hispanic White 
75% 

Delinquent 94 $7,361 . . 

Not Delinquent 627 $19,334 6.71 0.000 

Other or Missing BISG 
Delinquent 238 $10,473 . . 

Not Delinquent 1,773 $16,853 3.57 0.000 

Female 
Delinquent 172 $7,292 . . 

Not Delinquent 1,035 $13,253 3.98 0.000 

Male 
Delinquent 212 $9,452 . . 

Not Delinquent 1,424 $20,628 5.42 0.000 

Gender Unassigned 
Delinquent 122 $10,727 . . 

Not Delinquent 726 $14,221 1.21 0.229 

Cash Flow Metric 
#10 

Originated Loans 

Delinquent 506 $4,800 . . 

Not Delinquent 3,185 $10,090 . . 

All 3,691 $9,365 6.88 0.000 

African American 75% 
Delinquent 126 $3,055 . . 

Not Delinquent 392 $5,992 1.79 0.075 

Hispanic 75% 
Delinquent 46 $5,780 . . 

Not Delinquent 338 $9,324 2.02 0.046 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $15,300 5.57 0.000 

Non-Hispanic White 
75% 

Delinquent 94 $3,791 . . 

Not Delinquent 627 $12,439 6.13 0.000 

Other or Missing BISG 
Delinquent 238 $5,973 . . 

Not Delinquent 1,773 $10,150 3.43 0.001 

Female 
Delinquent 172 $3,982 . . 

Not Delinquent 1,035 $8,278 3.87 0.000 
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Male 
Delinquent 212 $5,179 . . 

Not Delinquent 1,424 $12,076 5.03 0.000 

Gender Unassigned 
Delinquent 122 $5,296 . . 

Not Delinquent 726 $8,778 2.74 0.007 

Cash Flow Metric 
#11 

Originated Loans 

Delinquent 499 $164 . . 

Not Delinquent 3,152 $240 . . 

All 3,651 $230 3.59 0.000 

African American 75% 
Delinquent 124 $96 . . 

Not Delinquent 380 $159 2.39 0.018 

Hispanic 75% 
Delinquent 46 $236 . . 

Not Delinquent 330 $292 0.78 0.439 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 55 $484 3.80 0.000 

Non-Hispanic White 
75% 

Delinquent 92 $208 . . 

Not Delinquent 620 $253 0.76 0.447 

Other or Missing BISG 
Delinquent 235 $170 . . 

Not Delinquent 1,767 $236 2.08 0.039 

Female 
Delinquent 172 $137 . . 

Not Delinquent 1,029 $244 3.90 0.000 

Male 
Delinquent 212 $167 . . 

Not Delinquent 1,411 $249 2.56 0.011 

Gender Unassigned 
Delinquent 115 $198 . . 

Not Delinquent 712 $218 0.34 0.733 

Cash Flow Metric 
#12 

Originated Loans 

Delinquent 494 $14 . . 

Not Delinquent 3,108 $24 . . 

All 3,602 $22 1.83 0.067 

African American 75% 
Delinquent 120 $16 . . 

Not Delinquent 379 $19 0.22 0.828 

Hispanic 75% 
Delinquent 45 $10 . . 

Not Delinquent 320 $20 0.80 0.426 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $11 1.00 0.322 

Non-Hispanic White 
75% 

Delinquent 92 $30 . . 

Not Delinquent 607 $21 -0.65 0.518 

Other or Missing BISG 
Delinquent 235 $7 . . 

Not Delinquent 1,748 $27 2.83 0.005 

Female 
Delinquent 172 $1 . . 

Not Delinquent 1,012 $7 2.31 0.021 

Male 
Delinquent 211 $29 . . 

Not Delinquent 1,403 $32 0.33 0.739 
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Gender Unassigned 
Delinquent 111 $6 . . 

Not Delinquent 693 $31 2.13 0.034 

Cash Flow Metric 
#13 

Originated Loans 

Delinquent 501 $127 . . 

Not Delinquent 3,158 $240 . . 

All 3,659 $224 7.45 0.000 

African American 75% 
Delinquent 125 $75 . . 

Not Delinquent 387 $168 5.56 0.000 

Hispanic 75% 
Delinquent 45 $70 . . 

Not Delinquent 329 $200 5.15 0.000 

Asian 75% 
Delinquent 2 $120 . . 

Not Delinquent 55 $366 2.50 0.115 

Non-Hispanic White 
75% 

Delinquent 94 $149 . . 

Not Delinquent 619 $305 4.05 0.000 

Other or Missing BISG 
Delinquent 235 $157 . . 

Not Delinquent 1,768 $236 3.07 0.002 

Female 
Delinquent 172 $154 . . 

Not Delinquent 1,028 $261 3.42 0.001 

Male 
Delinquent 211 $125 . . 

Not Delinquent 1,419 $228 4.81 0.000 

Gender Unassigned 
Delinquent 118 $92 . . 

Not Delinquent 711 $233 5.83 0.000 

Cash Flow Metric 
#14 

Originated Loans 

Delinquent 494 $33 . . 

Not Delinquent 3,125 $72 . . 

All 3,619 $67 4.53 0.000 

African American 75% 
Delinquent 120 $28 . . 

Not Delinquent 381 $60 2.11 0.035 

Hispanic 75% 
Delinquent 45 $21 . . 

Not Delinquent 324 $51 2.07 0.040 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $93 2.14 0.037 

Non-Hispanic White 
75% 

Delinquent 92 $48 . . 

Not Delinquent 613 $81 1.22 0.226 

Other or Missing BISG 
Delinquent 235 $33 . . 

Not Delinquent 1,753 $75 3.58 0.000 

Female 
Delinquent 172 $27 . . 

Not Delinquent 1,017 $78 4.38 0.000 

Male 
Delinquent 211 $33 . . 

Not Delinquent 1,407 $70 2.82 0.005 

Gender Unassigned 
Delinquent 111 $43 . . 

Not Delinquent 701 $69 1.16 0.249 

Originated Loans Delinquent 498 $1,643 . . 
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Cash Flow Metric 
#15 

Not Delinquent 3,135 $1,804 . . 

All 3,633 $1,782 0.79 0.430 

African American 75% 
Delinquent 123 $2,086 . . 

Not Delinquent 383 $2,628 0.85 0.394 

Hispanic 75% 
Delinquent 45 $925 . . 

Not Delinquent 327 $1,474 2.37 0.020 

Asian 75% 
Delinquent 2 $3,950 . . 

Not Delinquent 55 $1,529 -4.58 0.049 

Non-Hispanic White 
75% 

Delinquent 92 $1,277 . . 

Not Delinquent 612 $1,973 2.70 0.007 

Other or Missing BISG 
Delinquent 236 $1,671 . . 

Not Delinquent 1,758 $1,636 -0.12 0.904 

Female 
Delinquent 172 $1,328 . . 

Not Delinquent 1,021 $1,846 2.82 0.005 

Male 
Delinquent 211 $1,748 . . 

Not Delinquent 1,409 $1,903 0.45 0.654 

Gender Unassigned 
Delinquent 115 $1,919 . . 

Not Delinquent 705 $1,545 -0.67 0.502 

Cash Flow Metric 
#16 

Originated Loans 

Delinquent 506 $279 . . 

Not Delinquent 3,186 $357 . . 

All 3,692 $346 6.88 0.000 

African American 75% 
Delinquent 126 $242 . . 

Not Delinquent 392 $278 2.00 0.046 

Hispanic 75% 
Delinquent 46 $296 . . 

Not Delinquent 338 $337 1.26 0.211 

Asian 75% 
Delinquent 2 $200 . . 

Not Delinquent 55 $370 1.59 0.313 

Non-Hispanic White 
75% 

Delinquent 94 $279 . . 

Not Delinquent 627 $428 5.96 0.000 

Other or Missing BISG 
Delinquent 238 $295 . . 

Not Delinquent 1,774 $352 3.08 0.002 

Female 
Delinquent 172 $268 . . 

Not Delinquent 1,035 $337 3.63 0.000 

Male 
Delinquent 212 $285 . . 

Not Delinquent 1,425 $373 5.11 0.000 

Gender Unassigned 
Delinquent 122 $283 . . 

Not Delinquent 726 $351 2.87 0.005 

Cash Flow Metric 
#17 

Originated Loans 

Delinquent 502 $788 . . 

Not Delinquent 3,167 $1,090 . . 

All 3,669 $1,049 7.43 0.000 

African American 75% Delinquent 124 $671 . . 
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Not Delinquent 387 $864 2.51 0.013 

Hispanic 75% 
Delinquent 46 $757 . . 

Not Delinquent 333 $1,030 2.70 0.008 

Asian 75% 
Delinquent 2 $1,075 . . 

Not Delinquent 54 $1,302 0.64 0.610 

Non-Hispanic White 
75% 

Delinquent 94 $798 . . 

Not Delinquent 624 $1,285 5.76 0.000 

Other or Missing BISG 
Delinquent 236 $849 . . 

Not Delinquent 1,769 $1,076 3.44 0.001 

Female 
Delinquent 172 $817 . . 

Not Delinquent 1,030 $1,120 4.76 0.000 

Male 
Delinquent 212 $724 . . 

Not Delinquent 1,423 $1,080 6.69 0.000 

Gender Unassigned 
Delinquent 118 $861 . . 

Not Delinquent 714 $1,068 1.88 0.062 

Cash Flow Metric 
#18 

Originated Loans 

Delinquent 501 $178 . . 

Not Delinquent 3,160 $232 . . 

All 3,661 $225 5.05 0.000 

African American 75% 
Delinquent 125 $156 . . 

Not Delinquent 387 $200 2.17 0.031 

Hispanic 75% 
Delinquent 45 $134 . . 

Not Delinquent 330 $193 2.02 0.047 

Asian 75% 
Delinquent 2 $275 . . 

Not Delinquent 55 $206 -0.85 0.518 

Non-Hispanic White 
75% 

Delinquent 94 $198 . . 

Not Delinquent 623 $269 3.01 0.003 

Other or Missing BISG 
Delinquent 235 $189 . . 

Not Delinquent 1,765 $234 2.65 0.008 

Female 
Delinquent 172 $164 . . 

Not Delinquent 1,028 $216 3.34 0.001 

Male 
Delinquent 211 $178 . . 

Not Delinquent 1,415 $229 2.88 0.004 

Gender Unassigned 
Delinquent 118 $196 . . 

Not Delinquent 717 $261 2.66 0.008 

Cash Flow Metric 
#19 

Originated Loans 

Delinquent 26 $85 . . 

Not Delinquent 286 $214 . . 

All 312 $203 3.16 0.002 

African American 75% 
Delinquent 8 $147 . . 

Not Delinquent 58 $130 -0.22 0.831 

Hispanic 75% Delinquent 0 . . . 
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Not Delinquent 37 $123 . . 

Asian 75% 
Delinquent 0 . . . 

Not Delinquent 7 $279 . . 

Non-Hispanic White 
75% 

Delinquent 6 $60 . . 

Not Delinquent 58 $381 3.12 0.003 

Other or Missing BISG 
Delinquent 12 $56 . . 

Not Delinquent 126 $198 2.56 0.012 

Female 
Delinquent 5 $40 . . 

Not Delinquent 98 $203 2.48 0.020 

Male 
Delinquent 10 $138 . . 

Not Delinquent 125 $227 1.13 0.271 

Gender Unassigned 
Delinquent 11 $57 . . 

Not Delinquent 63 $203 2.39 0.019 

Cash Flow Metric 
#20 

Originated Loans 

Delinquent 498 $498 . . 

Not Delinquent 3,114 $678 . . 

All 3,612 $653 2.94 0.003 

African American 75% 
Delinquent 124 $522 . . 

Not Delinquent 379 $675 1.34 0.180 

Hispanic 75% 
Delinquent 45 $272 . . 

Not Delinquent 322 $613 2.86 0.005 

Asian 75% 
Delinquent 2 $700 . . 

Not Delinquent 54 $718 0.02 0.984 

Non-Hispanic White 
75% 

Delinquent 92 $522 . . 

Not Delinquent 611 $715 1.49 0.139 

Other or Missing BISG 
Delinquent 235 $517 . . 

Not Delinquent 1,748 $676 1.55 0.122 

Female 
Delinquent 172 $586 . . 

Not Delinquent 1,010 $733 1.15 0.251 

Male 
Delinquent 211 $380 . . 

Not Delinquent 1,403 $632 3.64 0.000 

Gender Unassigned 
Delinquent 115 $581 . . 

Not Delinquent 701 $689 0.81 0.419 

Cash Flow Metric 
#21 

Originated Loans 

Delinquent 495 $481 . . 

Not Delinquent 3,122 $1,097 . . 

All 3,617 $1,013 5.53 0.000 

African American 75% 
Delinquent 124 $604 . . 

Not Delinquent 380 $871 1.09 0.278 

Hispanic 75% 
Delinquent 45 $158 . . 

Not Delinquent 322 $581 4.09 0.000 

Asian 75% 
Delinquent 2 $0 . . 

Not Delinquent 54 $610 2.92 0.005 
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Non-Hispanic White 
75% 

Delinquent 90 $676 . . 

Not Delinquent 614 $1,765 2.46 0.014 

Other or Missing BISG 
Delinquent 234 $408 . . 

Not Delinquent 1,752 $1,023 5.70 0.000 

Female 
Delinquent 172 $558 . . 

Not Delinquent 1,013 $1,492 3.38 0.001 

Male 
Delinquent 211 $387 . . 

Not Delinquent 1,410 $877 4.01 0.000 

Gender Unassigned 
Delinquent 112 $540 . . 

Not Delinquent 699 $971 2.73 0.007 

Cash Flow Metric 
#22 

Originated Loans 

Delinquent 506 $1,908 . . 

Not Delinquent 3,186 $2,584 . . 

All 3,692 $2,491 9.36 0.000 

African American 75% 
Delinquent 126 $1,737 . . 

Not Delinquent 392 $2,132 3.06 0.002 

Hispanic 75% 
Delinquent 46 $1,683 . . 

Not Delinquent 338 $2,317 4.01 0.000 

Asian 75% 
Delinquent 2 $2,382 . . 

Not Delinquent 55 $2,842 1.23 0.305 

Non-Hispanic White 
75% 

Delinquent 94 $2,009 . . 

Not Delinquent 627 $3,038 6.11 0.000 

Other or Missing BISG 
Delinquent 238 $1,998 . . 

Not Delinquent 1,774 $2,565 4.95 0.000 

Female 
Delinquent 172 $1,941 . . 

Not Delinquent 1,035 $2,581 5.61 0.000 

Male 
Delinquent 212 $1,862 . . 

Not Delinquent 1,425 $2,587 6.51 0.000 

Gender Unassigned 
Delinquent 122 $1,940 . . 

Not Delinquent 726 $2,579 3.95 0.000 

Cash Flow Metric 
#23 

Originated Loans 

Delinquent 506 $4,261 . . 

Not Delinquent 3,186 $5,378 . . 

All 3,692 $5,225 4.41 0.000 

African American 75% 
Delinquent 126 $4,293 . . 

Not Delinquent 392 $5,741 1.91 0.057 

Hispanic 75% 
Delinquent 46 $2,866 . . 

Not Delinquent 338 $4,392 6.07 0.000 

Asian 75% 
Delinquent 2 $4,650 . . 

Not Delinquent 55 $5,343 1.49 0.165 

Non-Hispanic White 
75% 

Delinquent 94 $4,176 . . 

Not Delinquent 627 $6,355 4.28 0.000 
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Other or Missing BISG 
Delinquent 238 $4,543 . . 

Not Delinquent 1,774 $5,141 1.63 0.105 

Female 
Delinquent 172 $3,706 . . 

Not Delinquent 1,035 $5,366 4.89 0.000 

Male 
Delinquent 212 $4,165 . . 

Not Delinquent 1,425 $5,473 3.35 0.001 

Gender Unassigned 
Delinquent 122 $5,210 . . 

Not Delinquent 726 $5,209 0.00 0.999 

Cash Flow Metric 
#24 

Originated Loans 

Delinquent 506 $211 . . 

Not Delinquent 3,186 $231 . . 

All 3,692 $228 1.98 0.048 

African American 75% 
Delinquent 126 $219 . . 

Not Delinquent 392 $216 -0.15 0.884 

Hispanic 75% 
Delinquent 46 $201 . . 

Not Delinquent 338 $236 1.05 0.297 

Asian 75% 
Delinquent 2 $200 . . 

Not Delinquent 55 $193 -0.07 0.954 

Non-Hispanic White 
75% 

Delinquent 94 $184 . . 

Not Delinquent 627 $250 3.90 0.000 

Other or Missing BISG 
Delinquent 238 $220 . . 

Not Delinquent 1,774 $228 0.56 0.573 

Female 
Delinquent 172 $211 . . 

Not Delinquent 1,035 $224 0.75 0.454 

Male 
Delinquent 212 $206 . . 

Not Delinquent 1,425 $235 1.88 0.062 

Gender Unassigned 
Delinquent 122 $220 . . 

Not Delinquent 726 $233 0.66 0.511 

Cash Flow Metric 
#25 

Originated Loans 

Delinquent 503 $284 . . 

Not Delinquent 3,149 $336 . . 

All 3,652 $329 2.75 0.006 

African American 75% 
Delinquent 125 $337 . . 

Not Delinquent 386 $340 0.07 0.941 

Hispanic 75% 
Delinquent 46 $194 . . 

Not Delinquent 325 $278 1.57 0.121 

Asian 75% 
Delinquent 2 $513 . . 

Not Delinquent 54 $321 -1.89 0.219 

Non-Hispanic White 
75% 

Delinquent 94 $312 . . 

Not Delinquent 622 $386 1.57 0.118 

Other or Missing BISG Delinquent 236 $260 . . 
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Not Delinquent 1,762 $328 2.56 0.011 

Female 
Delinquent 172 $290 . . 

Not Delinquent 1,024 $336 1.55 0.121 

Male 
Delinquent 212 $281 . . 

Not Delinquent 1,418 $327 1.45 0.149 

Gender Unassigned 
Delinquent 119 $280 . . 

Not Delinquent 707 $353 1.99 0.048 

 

 

Appendix F. Participant #6 

Table 12. Logistic Model for Default Results Within Demographic Group76 

Demographic Group Count Model 1 AUC Model 2 AUC Model 3 AUC 

African American 75% 528 0.712 0.752 0.766 

Hispanic 75% 328 0.736 0.758 0.759 

Non-Hispanic White 75% 732 0.775 0.766 0.802 

Other or Missing BISG 2,074 0.694 0.667 0.684 

Female 1,231 0.749 0.700 0.711 

Male 1,660 0.716 0.684 0.702 

Gender Unassigned 885 0.737 0.727 0.738 

Originated Loans 3,776 0.720 0.675 0.688 

                                                      

76 The ROC analyses are restricted to the race/ethnicity or gender group listed and uses an indicator for 
"delinquent" as the reference variable and the listed score as the rating. No model was run for the Asian 75% 
demographic group because it had fewer than 5 delinquent loans. The estimation samples may differ slightly from 
the displayed count based on missing values and perfect prediction among the set of predictor variables. 
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Appendix F. Participant #6 

Table 13. Model 1 Specification Within Race / Ethnicity Group77 

Control Variable Comparison Group 

African American 
75% Hispanic 75% 

Non-Hispanic White 
75% 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Hard Pull Not Available Hard Pull Available 1.03 0.973 0.84 0.821 2.39 0.479 

FICO score -- 0.99 0.000 0.99 0.001 0.99 0.000 

Missing FICO score Not Missing FICO score 2.13 0.191 4.85 0.039 3.48 0.161 

BK score -- 1.00 0.218 1.00 0.954 1.00 0.008 

Missing BK score Not Missing BK score 1.07 0.939 0.82 0.829 0.35 0.449 

# of open accounts on credit report -- 0.55 0.144 . . 0.95 0.896 

Missing # of open accounts on credit report 

Not Missing # of open accounts on 
credit report 52.38 0.001 . . 9.06 0.059 

$ amount of unpaid balances on credit 
report 

-- 
1.00 0.368 . . 1.00 0.159 

Missing $ amount of unpaid balances on 
credit report 

Not Missing $ amount of unpaid 
balances on credit report . . . . . . 

$ amount of monthly payments on credit 
report 

-- 
1.00 0.724 . . 1.00 0.343 

Missing $ amount of monthly payments on 
credit report 

Not Missing $ amount of monthly 
payments on credit report . . . . . . 

$ Credit limit of revolving accounts on 
credit report 

-- 
1.00 0.902 . . 1.00 0.646 

Missing $ Credit limit of revolving accounts 
on credit report 

Not Missing $ Credit limit of 
revolving accounts on credit report 0.51 0.603 . . 3.88 0.595 

                                                      

77 No model was run for the Asian 75% demographic group because it had fewer than 5 delinquent loans. 
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$ unpaid balances of revolving accounts on 
credit report 

-- 
1.00 0.136 . . 1.00 0.310 

Missing $ unpaid balances of revolving 
accounts on credit report 

Not Missing $ unpaid balances of 
revolving accounts on credit report . . . . . . 

% utilization of revolving accounts on credit 
report 

-- 
1.15 0.947 . . 0.00 0.073 

Missing % utilization of revolving accounts 
on credit report 

Not Missing % utilization of 
revolving accounts on credit report . . . . . . 

Constant -- 15.83 0.066 785.18 0.004 395.27 0.002 

Pseudo R Squared 0.100 0.113 0.141 

AUC 0.712 0.736 0.775 

Sample Size 528 331 732 
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Appendix F. Participant #6 

Table 14. Model 1 Specification Within Gender Group 

Control Variable Comparison Group 

Female Male 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Hard Pull Not Available Hard Pull Available 0.58 0.522 0.89 0.825 

FICO score -- 0.99 0.000 0.99 0.000 

Missing FICO score Not Missing FICO score 0.38 0.331 3.06 0.005 

BK score -- 1.00 0.045 1.00 0.007 

Missing BK score Not Missing BK score 3.73 0.244 0.82 0.718 

# of open accounts on credit report -- 2.03 0.287 0.50 0.406 

Missing # of open accounts on credit report 

Not Missing # of open accounts on 
credit report 2,681,411.55 0.000 14.41 0.357 

$ amount of unpaid balances on credit 
report 

-- 
1.00 0.799 1.00 0.018 

Missing $ amount of unpaid balances on 
credit report 

Not Missing $ amount of unpaid 
balances on credit report . . . . 

$ amount of monthly payments on credit 
report 

-- 
1.00 0.001 1.00 0.467 

Missing $ amount of monthly payments on 
credit report 

Not Missing $ amount of monthly 
payments on credit report . . . . 

$ Credit limit of revolving accounts on 
credit report 

-- 
1.00 0.002 1.00 0.079 

Missing $ Credit limit of revolving accounts 
on credit report 

Not Missing $ Credit limit of 
revolving accounts on credit report 97.34 0.426 172,866,315,707,000,000,000.00 0.078 

$ unpaid balances of revolving accounts on 
credit report 

-- 
1.00 0.192 1.00 0.744 

Missing $ unpaid balances of revolving 
accounts on credit report 

Not Missing $ unpaid balances of 
revolving accounts on credit report . . . . 
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% utilization of revolving accounts on credit 
report 

-- 
0.00 0.002 0.01 0.022 

Missing % utilization of revolving accounts 
on credit report 

Not Missing % utilization of 
revolving accounts on credit report . . . . 

Constant -- 354.00 0.009 314.82 0.001 

Pseudo R Squared 0.121 0.092 

AUC 0.749 0.716 

Sample Size 1,231 1,660 
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Appendix F. Participant #6 

Table 15. Model 2 Specification Within Race / Ethnicity Group78 

Control Variable Comparison Group 

African American 75% Hispanic 75% Non-Hispanic White 75% 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Cash Flow Metric #1 -- 0.83 0.531 1.18 0.775 0.69 0.023 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 10,482.02 0.000 . . 0.00 0.000 

Cash Flow Metric #2 -- 1.08 0.734 0.98 0.971 0.71 0.018 

Missing Cash Flow Metric #2 Not Missing Cash Flow Metric #2 14.53 0.213 . . 264,087,045.32 0.000 

Cash Flow Metric #3 -- 0.30 0.160 0.09 0.333 0.44 0.146 

Missing Cash Flow Metric #3 Not Missing Cash Flow Metric #3 0.00 0.000 . . 387.08 0.121 

Cash Flow Metric #4 -- 1.00 0.702 1.00 0.817 0.98 0.168 

Missing Cash Flow Metric #4 Not Missing Cash Flow Metric #4 27,446,636,133,900,000,000.00 0.000 . . . . 

Cash Flow Metric #5 -- 0.91 0.745 0.91 0.881 0.76 0.024 

Missing Cash Flow Metric #5 Not Missing Cash Flow Metric #5 216,369,794,991,000,000.00 0.000 . . . . 

Cash Flow Metric #6 -- 1.11 0.154 0.98 0.869 0.98 0.852 

Missing Cash Flow Metric #6 Not Missing Cash Flow Metric #6 30,971,197,385,300,000,000.00 0.000 . . 0.00 0.000 

Cash Flow Metric #8 -- 1.19 0.437 0.91 0.876 0.72 0.036 

Missing Cash Flow Metric #8 Not Missing Cash Flow Metric #8 0.00 0.000 . . . . 

Cash Flow Metric #9 -- . . . . . . 

Missing Cash Flow Metric #9 Not Missing Cash Flow Metric #9 . . . . . . 

Cash Flow Metric #10 -- 0.90 0.646 1.05 0.933 1.32 0.026 

Missing Cash Flow Metric #10 Not Missing Cash Flow Metric #10 . . . . . . 

Cash Flow Metric #11 -- 0.83 0.696 0.96 0.954 2.06 0.048 

Missing Cash Flow Metric #11 Not Missing Cash Flow Metric #11 0.00 0.000 . . . . 

                                                      

78 No model was run for the Asian 75% demographic group because it had fewer than 5 delinquent loans. 
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Cash Flow Metric #13 -- 0.06 0.047 0.08 0.303 0.46 0.462 

Missing Cash Flow Metric #13 Not Missing Cash Flow Metric #13 1,256,459.27 0.000 . . . . 

Cash Flow Metric #14 -- 0.80 0.866 0.71 0.886 1.41 0.725 

Missing Cash Flow Metric #14 Not Missing Cash Flow Metric #14 17,236,918,463.06 0.000 . . 0.08 0.306 

Cash Flow Metric #16 -- 0.85 0.892 2.00 0.748 0.25 0.180 

Missing Cash Flow Metric #16 Not Missing Cash Flow Metric #16 . . . . . . 

Cash Flow Metric #17 -- 0.77 0.828 1.66 0.770 0.62 0.551 

Missing Cash Flow Metric #17 Not Missing Cash Flow Metric #17 0.00 0.000 . . . . 

Cash Flow Metric #18 -- 0.25 0.323 0.58 0.813 0.72 0.683 

Missing Cash Flow Metric #18 Not Missing Cash Flow Metric #18 0.00 0.000 . . 0.00 0.209 

Cash Flow Metric #20 -- 0.98 0.907 0.67 0.136 0.98 0.836 

Missing Cash Flow Metric #20 Not Missing Cash Flow Metric #20 0.00 0.000 . . . . 

Cash Flow Metric #21 -- 1.05 0.515 0.65 0.193 1.01 0.874 

Missing Cash Flow Metric #21 Not Missing Cash Flow Metric #21 0.00 0.000 . . 2,599,065,747,920.05 0.000 

Cash Flow Metric #22 -- 0.96 0.973 0.94 0.969 1.16 0.840 

Missing Cash Flow Metric #22 Not Missing Cash Flow Metric #22 . . . . . . 

Cash Flow Metric #23 -- 0.97 0.429 0.73 0.031 0.97 0.505 

Missing Cash Flow Metric #23 Not Missing Cash Flow Metric #23 . . . . . . 

Cash Flow Metric #24 -- 2.11 0.546 0.91 0.962 0.38 0.371 

Missing Cash Flow Metric #24 Not Missing Cash Flow Metric #24 . . . . . . 

Cash Flow Metric #25 -- 2.02 0.539 1.23 0.906 1.09 0.918 

Missing Cash Flow Metric #25 Not Missing Cash Flow Metric #25 0.00 0.000 . . . . 

Cash Flow Metric #19 -- 7.11 0.126 . . 0.05 0.079 

Missing Cash Flow Metric #19 Not Missing Cash Flow Metric #19 3.15 0.016 . . 4.01 0.033 

Missing All Cash flow Metrics Not Missing Any Cash flow Metrics . . . . . . 

Constant -- 0.17 0.000 0.51 0.142 0.29 0.068 

Pseudo R Squared 0.148 0.129 0.158 

AUC 0.752 0.758 0.766 

Sample Size 528 328 732 
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Appendix F. Participant #6 

Table 16. Model 2 Specification Within Gender Group 

Control Variable Comparison Group 

Female Male 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Cash Flow Metric #1 -- 0.69 0.075 0.94 0.484 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 252.88 0.000 8,048.73 0.000 

Cash Flow Metric #2 -- 0.77 0.237 1.04 0.348 

Missing Cash Flow Metric #2 Not Missing Cash Flow Metric #2 0.00 0.000 576.45 0.000 

Cash Flow Metric #3 -- 1.11 0.699 0.93 0.728 

Missing Cash Flow Metric #3 Not Missing Cash Flow Metric #3 2,876.98 0.000 0.00 0.000 

Cash Flow Metric #4 -- 0.99 0.242 0.99 0.264 

Missing Cash Flow Metric #4 Not Missing Cash Flow Metric #4 831,539,546,697,458.00 0.000 3,128,652,849.14 0.000 

Cash Flow Metric #5 -- 0.82 0.365 1.02 0.791 

Missing Cash Flow Metric #5 Not Missing Cash Flow Metric #5 0.00 0.000 . . 

Cash Flow Metric #6 -- 1.05 0.563 0.98 0.551 

Missing Cash Flow Metric #6 Not Missing Cash Flow Metric #6 5.22 0.242 12.74 0.041 

Cash Flow Metric #8 -- 0.84 0.401 1.02 0.602 

Missing Cash Flow Metric #8 Not Missing Cash Flow Metric #8 0.00 0.000 0.00 0.000 

Cash Flow Metric #9 -- . . . . 

Missing Cash Flow Metric #9 Not Missing Cash Flow Metric #9 . . . . 

Cash Flow Metric #10 -- 1.21 0.348 0.97 0.387 

Missing Cash Flow Metric #10 Not Missing Cash Flow Metric #10 . . . . 

Cash Flow Metric #11 -- 0.61 0.202 1.22 0.300 

Missing Cash Flow Metric #11 Not Missing Cash Flow Metric #11 63.42 0.063 . . 

Cash Flow Metric #13 -- 2.33 0.644 0.69 0.588 

Missing Cash Flow Metric #13 Not Missing Cash Flow Metric #13 17.33 0.258 . . 

Cash Flow Metric #14 -- 1.37 0.862 1.21 0.784 
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Missing Cash Flow Metric #14 Not Missing Cash Flow Metric #14 0.00 0.003 0.00 0.000 

Cash Flow Metric #16 -- 2.38 0.622 0.64 0.458 

Missing Cash Flow Metric #16 Not Missing Cash Flow Metric #16 . . . . 

Cash Flow Metric #17 -- 3.12 0.502 0.99 0.988 

Missing Cash Flow Metric #17 Not Missing Cash Flow Metric #17 598.50 0.222 0.00 0.000 

Cash Flow Metric #18 -- 2.32 0.637 0.98 0.970 

Missing Cash Flow Metric #18 Not Missing Cash Flow Metric #18 46.38 0.044 . . 

Cash Flow Metric #20 -- 1.03 0.755 0.84 0.023 

Missing Cash Flow Metric #20 Not Missing Cash Flow Metric #20 0.00 0.000 0.00 0.000 

Cash Flow Metric #21 -- 0.96 0.512 0.91 0.133 

Missing Cash Flow Metric #21 Not Missing Cash Flow Metric #21 0.00 0.000 0.00 0.000 

Cash Flow Metric #22 -- 0.28 0.446 0.72 0.486 

Missing Cash Flow Metric #22 Not Missing Cash Flow Metric #22 . . . . 

Cash Flow Metric #23 -- 0.94 0.187 1.02 0.368 

Missing Cash Flow Metric #23 Not Missing Cash Flow Metric #23 . . . . 

Cash Flow Metric #24 -- 5.65 0.309 2.90 0.147 

Missing Cash Flow Metric #24 Not Missing Cash Flow Metric #24 . . . . 

Cash Flow Metric #25 -- 4.41 0.380 1.60 0.345 

Missing Cash Flow Metric #25 Not Missing Cash Flow Metric #25 0.00 0.000 . . 

Cash Flow Metric #19 -- 0.08 0.415 0.84 0.727 

Missing Cash Flow Metric #19 Not Missing Cash Flow Metric #19 5.53 0.013 2.17 0.030 

Missing All Cash flow Metrics Not Missing Any Cash flow Metrics . . . . 

Constant -- 0.13 0.000 0.17 0.000 

Pseudo R Squared 0.079 0.073 

AUC 0.700 0.684 

Sample Size 1,231 1,660 
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Appendix F. Participant #6 

Table 17. Model 3 Specification Within Race / Ethnicity Group79 

Control Variable Comparison Group 

African American 75% Hispanic 75% 
Non-Hispanic White 

75% 

Odds Ratio 
P-

Value Odds Ratio 
P-

Value Odds Ratio 
P-

Value 

Cash Flow Metric #1 -- 0.95 0.873 1.16 0.816 0.69 0.016 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 322.23 0.047 . . . . 

Cash Flow Metric #2 -- 1.21 0.450 0.98 0.973 0.72 0.024 

Missing Cash Flow Metric #2 Not Missing Cash Flow Metric #2 52.52 0.169 . . 31,585,350.32 0.000 

Cash Flow Metric #3 -- 0.33 0.220 0.09 0.345 0.44 0.189 

Missing Cash Flow Metric #3 Not Missing Cash Flow Metric #3 . . . . 888.39 0.010 

Cash Flow Metric #4 -- 1.01 0.533 0.99 0.643 0.96 0.099 

Missing Cash Flow Metric #4 Not Missing Cash Flow Metric #4 . . . . . . 

Cash Flow Metric #5 -- 1.08 0.807 0.91 0.885 0.77 0.046 

Missing Cash Flow Metric #5 Not Missing Cash Flow Metric #5 . . . . . . 

Cash Flow Metric #6 -- 1.11 0.113 0.97 0.835 0.98 0.809 

Missing Cash Flow Metric #6 Not Missing Cash Flow Metric #6 117,138,257,788.01 0.000 . . 0.00 0.000 

Cash Flow Metric #8 -- 1.31 0.260 0.91 0.885 0.72 0.039 

Missing Cash Flow Metric #8 Not Missing Cash Flow Metric #8 0.00 0.000 . . . . 

Cash Flow Metric #9 -- . . . . . . 

Missing Cash Flow Metric #9 Not Missing Cash Flow Metric #9 . . . . . . 

Cash Flow Metric #10 -- 0.80 0.358 1.06 0.932 1.33 0.024 

Missing Cash Flow Metric #10 Not Missing Cash Flow Metric #10 . . . . . . 

Cash Flow Metric #11 -- 0.81 0.680 1.03 0.966 2.30 0.038 

                                                      

79 No model was run for the Asian 75% demographic group because it had fewer than 5 delinquent loans. 
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Missing Cash Flow Metric #11 Not Missing Cash Flow Metric #11 0.00 0.100 . . . . 

Cash Flow Metric #13 -- 0.04 0.410 0.07 0.597 5.91 0.441 

Missing Cash Flow Metric #13 Not Missing Cash Flow Metric #13 943.42 0.028 . . 0.00 0.067 

Cash Flow Metric #14 -- 0.55 0.872 0.70 0.940 22.40 0.173 

Missing Cash Flow Metric #14 Not Missing Cash Flow Metric #14 . . . . 22.19 0.094 

Cash Flow Metric #16 -- 0.69 0.918 1.77 0.900 3.10 0.626 

Missing Cash Flow Metric #16 Not Missing Cash Flow Metric #16 . . . . . . 

Cash Flow Metric #17 -- 0.52 0.856 1.39 0.940 10.07 0.294 

Missing Cash Flow Metric #17 Not Missing Cash Flow Metric #17 0.00 0.080 . . . . 

Cash Flow Metric #18 -- 0.16 0.622 0.55 0.902 11.44 0.272 

Missing Cash Flow Metric #18 Not Missing Cash Flow Metric #18 0.00 0.383 . . 0.00 0.015 

Cash Flow Metric #20 -- 1.23 0.555 0.53 0.035 0.93 0.517 

Missing Cash Flow Metric #20 Not Missing Cash Flow Metric #20 . . . . 0.00 0.000 

Cash Flow Metric #21 -- 1.35 0.337 0.49 0.048 0.96 0.600 

Missing Cash Flow Metric #21 Not Missing Cash Flow Metric #21 0.00 0.000 . . . . 

Cash Flow Metric #22 -- 1.44 0.920 1.02 0.996 0.08 0.253 

Missing Cash Flow Metric #22 Not Missing Cash Flow Metric #22 . . . . . . 

Cash Flow Metric #23 -- 0.76 0.366 . . . . 

Missing Cash Flow Metric #23 Not Missing Cash Flow Metric #23 . . . . . . 

Cash Flow Metric #24 -- 1.48 0.913 0.70 0.937 5.74 0.445 

Missing Cash Flow Metric #24 Not Missing Cash Flow Metric #24 . . . . . . 

Cash Flow Metric #25 -- 1.42 0.922 1.09 0.984 18.20 0.203 

Missing Cash Flow Metric #25 Not Missing Cash Flow Metric #25 . . . . . . 

Cash Flow Metric #19 -- 5.18 0.219 . . 0.08 0.114 

Missing Cash Flow Metric #19 Not Missing Cash Flow Metric #19 3.35 0.012 . . 4.34 0.021 

Missing All Cash flow Metrics Not Missing Any Cash flow Metrics . . . . . . 

Cash Flow Metric #7 -- 1.15 0.642 0.79 0.188 1.11 0.185 

Missing Cash Flow Metric #7 Not Missing Cash Flow Metric #7 2.14 0.185 . . 1.32 0.774 

Cash Flow Metric #12 -- 0.57 0.885 1.05 0.991 23.24 0.210 

Missing Cash Flow Metric #12 Not Missing Cash Flow Metric #12 1.52 0.865 . . . . 
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Cash Flow Metric #15 -- 1.29 0.416 0.71 0.028 0.86 0.055 

Missing Cash Flow Metric #15 Not Missing Cash Flow Metric #15 0.02 0.069 . . 0.12 0.173 

Cash Flow Data Quality Bucket A 
Cash Flow Data Quality Bucket C 

1.23 0.383 0.86 0.709 2.00 0.006 

Cash Flow Data Quality Bucket B 150,065,946,232.67 0.006 . . 25,356,461.47 0.001 

Constant -- 0.15 0.000 0.55 0.259 0.18 0.013 

Pseudo R Squared 0.164 0.132 0.189 

AUC 0.766 0.759 0.802 

Sample Size 528 323 732 
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Appendix F. Participant #6 

Table 18. Model 3 Specification Within Gender Group 

Control Variable Comparison Group 

Female Male 

Odds Ratio 
P-

Value 
Odds 
Ratio 

P-
Value 

Cash Flow Metric #1 -- 0.71 0.097 0.96 0.644 

Missing Cash Flow Metric #1 Not Missing Cash Flow Metric #1 . . 75,636.58 0.000 

Cash Flow Metric #2 -- 0.78 0.271 1.05 0.272 

Missing Cash Flow Metric #2 Not Missing Cash Flow Metric #2 0.00 0.000 0.04 0.073 

Cash Flow Metric #3 -- 1.12 0.686 0.91 0.649 

Missing Cash Flow Metric #3 Not Missing Cash Flow Metric #3 280,674.02 0.000 0.00 0.000 

Cash Flow Metric #4 -- 0.99 0.162 0.98 0.194 

Missing Cash Flow Metric #4 Not Missing Cash Flow Metric #4 408,407,484,922,759.00 0.000 . . 

Cash Flow Metric #5 -- 0.84 0.421 1.02 0.690 

Missing Cash Flow Metric #5 Not Missing Cash Flow Metric #5 . . . . 

Cash Flow Metric #6 -- 1.03 0.723 0.98 0.660 

Missing Cash Flow Metric #6 Not Missing Cash Flow Metric #6 4.82 0.224 24.27 0.029 

Cash Flow Metric #8 -- 0.85 0.439 1.03 0.512 

Missing Cash Flow Metric #8 Not Missing Cash Flow Metric #8 0.00 0.000 0.00 0.000 

Cash Flow Metric #9 -- . . . . 

Missing Cash Flow Metric #9 Not Missing Cash Flow Metric #9 . . . . 

Cash Flow Metric #10 -- 1.20 0.385 0.97 0.348 

Missing Cash Flow Metric #10 Not Missing Cash Flow Metric #10 . . . . 

Cash Flow Metric #11 -- 0.62 0.221 1.27 0.255 

Missing Cash Flow Metric #11 Not Missing Cash Flow Metric #11 . . . . 

Cash Flow Metric #13 -- 1.91 0.739 66.16 0.020 

Missing Cash Flow Metric #13 Not Missing Cash Flow Metric #13 . . . . 

Cash Flow Metric #14 -- 1.02 0.990 105.24 0.009 
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Missing Cash Flow Metric #14 Not Missing Cash Flow Metric #14 . . . . 

Cash Flow Metric #16 -- 1.92 0.730 59.17 0.018 

Missing Cash Flow Metric #16 Not Missing Cash Flow Metric #16 . . . . 

Cash Flow Metric #17 -- 2.61 0.595 90.10 0.007 

Missing Cash Flow Metric #17 Not Missing Cash Flow Metric #17 . . . . 

Cash Flow Metric #18 -- 1.87 0.741 85.03 0.010 

Missing Cash Flow Metric #18 Not Missing Cash Flow Metric #18 . . . . 

Cash Flow Metric #20 -- 1.30 0.681 1.08 0.889 

Missing Cash Flow Metric #20 Not Missing Cash Flow Metric #20 0.00 0.000 0.00 0.000 

Cash Flow Metric #21 -- 1.21 0.763 1.16 0.771 

Missing Cash Flow Metric #21 Not Missing Cash Flow Metric #21 0.00 0.000 . . 

Cash Flow Metric #22 -- 0.34 0.548 0.01 0.004 

Missing Cash Flow Metric #22 Not Missing Cash Flow Metric #22 . . . . 

Cash Flow Metric #23 -- 0.75 0.649 0.79 0.643 

Missing Cash Flow Metric #23 Not Missing Cash Flow Metric #23 . . . . 

Cash Flow Metric #24 -- 4.36 0.419 281.49 0.002 

Missing Cash Flow Metric #24 Not Missing Cash Flow Metric #24 . . . . 

Cash Flow Metric #25 -- 3.62 0.475 141.13 0.003 

Missing Cash Flow Metric #25 Not Missing Cash Flow Metric #25 0.02 0.349 0.17 0.687 

Cash Flow Metric #19 -- 0.09 0.433 0.75 0.605 

Missing Cash Flow Metric #19 Not Missing Cash Flow Metric #19 5.39 0.015 2.33 0.020 

Missing All Cash flow Metrics Not Missing Any Cash flow Metrics . . . . 

Cash Flow Metric #7 -- 1.35 0.636 1.37 0.548 

Missing Cash Flow Metric #7 Not Missing Cash Flow Metric #7 1.32 0.763 2.44 0.213 

Cash Flow Metric #12 -- 0.27 0.709 134.13 0.004 

Missing Cash Flow Metric #12 Not Missing Cash Flow Metric #12 . . . . 

Cash Flow Metric #15 -- 1.23 0.747 1.29 0.628 

Missing Cash Flow Metric #15 Not Missing Cash Flow Metric #15 0.00 0.024 . . 

Cash Flow Data Quality Bucket A 
Cash Flow Data Quality Bucket C 

1.30 0.158 1.49 0.016 

Cash Flow Data Quality Bucket B 0.68 0.781 . . 



  

 

Page 158 of 161  

 

Constant -- 0.11 0.000 0.12 0.000 

Pseudo R Squared 0.085 0.087 

AUC 0.711 0.702 

Sample Size 1,231 1,660 
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APPENDIX G:  Technical Glossary 

AUC Statistics:  The Area Under the Receiver Operating Characteristic (“ROC”) curve, or “AUC” 

statistic, is a standard measure of model fit or performance used by developers of credit 

models and other risk models.  Intuitively, it measures how well a scoring model performs in 

distinguishing accounts that perform from those that do not.   A scoring model that does no 

better than random chance would have an AUC statistic of 0.5, and a scoring model that 

perfectly predicts loan performance would have an AUC of 1.0.  

Difference in Means Test: A difference in means test is used to determine whether two sample 

groups (e.g. applicants or borrowers) have mean values for a given attribute that are, 

statistically speaking, different from one another and not likely the result of random chance.  

Odds Ratios: We use logistic models to estimate the effect of an explanatory variable on a 

binary outcome variable, i.e., an indicator of whether or not a borrower charged off. These 

estimates are expressed as “Odds Ratios” in the tables.  For example, an odds ratio estimated 

for a demographic group indicator variable is a measure of the relative likelihood that one 

group of applicants will charge off as compared to another group.  An estimated odds ratio of 

1.0 indicates equality in the likelihood of charge-off between the groups being compared; a 

value between zero and 1.0 indicates that the likelihood of charge-off is lower for the target 

group than for the comparison group.  An odds ratio greater than 1.0 indicates that the 

likelihood of charge-off is greater for the target group than for the comparison group.   

Marginal Effects: Logistic model estimates of prohibited basis differences in charge-off rates can 

also be expressed as “average marginal effects.”  An average marginal effect represents the 

estimated difference in charge-off rates (measured in percentage points) between a target 

group and its comparison group, after controlling for the effects of the other explanatory 

variables in the model.  Marginal effects can provide a more intuitive interpretation to model 

estimates than odds ratios in certain contexts.   

p-Value: The statistical significance is indicated by the p-value statistic.  Intuitively, the p-value 

represents the probability that the differences observed between groups has occurred only by 

chance.80  The lower the number, the more confident one can be that the difference observed 

                                                      

80 More technically, it represents the probability of observing a difference as large or larger than observed 
under the null hypothesis of a difference of zero. 
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between groups is not a result of random chance.  For purposes of this analysis, the threshold for 

statistical significance is five percent, or a p-value equal to 0.05 or less.81  The level of statistical 

significance is often referred to as a “confidence level” in terms of a percentage.  The confidence 

level is equal to one minus the significance level, and represents the probability that the observed 

difference between the groups has not occurred by chance.  For example, a 95% confidence level 

corresponds to a five percent significance level.  We use the expression “statistically significant” 

in this report to mean significant at the 95% confidence level unless specifically stated otherwise. 

 

 

 

 

                                                      

81 In our experience, the federal financial regulatory and enforcement agencies typically use the 95-percent 
confidence level (five-percent significance level) as the threshold to determine statistical significance. 


