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Mean Std. Dev. Mean Std. Dev.

HMDA Data

Rate Spread 0.161 0.367 0.185 0.388

American Indian 0.003 0.053 0.003 0.057

Asian 0.094 0.292 0.082 0.274

African American 0.093 0.290 0.133 0.340

Hispanic 0.614 0.487 0.593 0.491

White 0.197 0.398 0.189 0.392

Male 0.649 0.477 0.650 0.477

Female 0.348 0.476 0.347 0.476

Loan Amount (in 1000s) 292.9 217.2 267.1 206.0

Applicant Income (in 1000s) 109.3 113.1 102.7 111.4

Coborrower Present 0.385 0.487 0.503 0.500

Jumbo Loan 0.283 0.450 0.190 0.393

Tract Median Income (in 1000s) 60158 23489 60123 23380

Tract Share African American 10.0 18.5 12.7 22.1

Tract Share Hispanic 15.9 20.1 17.2 20.8

Tract Share Asian 6.3 10.1 7.0 10.6

Tract Share Owner Occupant 68.5 23.9 69.4 22.7

Tract Share in Poverty 7.7 7.3 8.0 7.5

Tract Rent/Price 0.004 0.002 0.004 0.002

Dataquick Data

Loan to Value Ratio >=0.80 0.800 0.400 0.518 0.500

Loan to Value Ratio >= 0.95 0.377 0.485 0.362 0.481

Subordinate Lien 0.003 0.055 0.066 0.248

First Lien Adjustable Rate 0.499 0.500 0.470 0.499

Condo 0.216 0.411 0.135 0.341

Mobile 0.001 0.037 0.001 0.036

Single Family 0.776 0.417 0.842 0.365

Lot Size (sf in 1000s) 12384 92140 14345 152661

Unit square feet  (in 1000s) 1804 26329 1768 20173

Number of Bathrooms 1.98 5.64 2.01 1.14

Number of Bedrooms 2.15 5.88 2.02 1.76

Number of Stories 1.18 1.64 1.22 1.33

Units in Building 1.41 17.25 1.45 18.25

Credit Data

Vantage Score 782 105 773 109

Mortgage Payment to Income Ratio 0.257 0.313 0.249 1.131

Debt Payment to Income Ratio 0.323 0.382 0.352 1.275

Borrower Age 43.7 11.3 49.6 11.0

Sample Size

Notes: The table presents means and standard errors of the key variables in the home purchase and 
refinance regression samples used in Table 2.

94,699 91,242

Table 1: Descriptive Statistics

Purchase Sample Refinance Sample



 

Variable Names HMDA Dataquick Credit Data Baseline Lender FE

Asian 0.008 0.013** 0.010** 0.010** 0.006*
(0.006) (0.005) (0.005) (0.004) (0.003)

African American 0.203*** 0.152*** 0.090*** 0.087*** 0.036***
(0.021) (0.015) (0.011) (0.009) (0.007)

Hispanic 0.140*** 0.090*** 0.068*** 0.069*** 0.024***
(0.017) (0.011) (0.010) (0.009) (0.004)

Observations 94,699 94,699 94,699 94,699 94,699
R-squared 0.186 0.297 0.368 0.417 0.609

Variable Names HMDA Dataquick Credit Data Baseline Lender FE

Asian 0.001 0.001 0.008 0.007 0.005
(0.007) (0.007) (0.006) (0.006) (0.004)

African American 0.118*** 0.104*** 0.046*** 0.043*** 0.019***
(0.015) (0.014) (0.009) (0.009) (0.004)

Hispanic 0.046*** 0.027*** 0.014** 0.014* 0.005
(0.010) (0.008) (0.007) (0.007) (0.003)

Observations 91,242 91,242 91,242 91,242 91,242
R-squared 0.116 0.196 0.336 0.354 0.551

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Home Purchase Sample

Refinance Sample

Notes:  These models are estimated using OLS with standard errors clustered at the lender level.  The first 
column controls for just the variables available in the Home Mortgage Disclosure Act data, the second column 
includes additional controls made available from assessor's data including Combined Loan to Value Ratio and 
the presence of subordinate liens, column three includes credit score and income ratios based on data from the 
credit repository, column 4 adds interactions between key loan terms and whether the borrower has a subprime 
credit score (Vantage<701), and column 5 presents the model from column 4 after including lender fixed 
effects.

Table 2:  Rate Spread Models (04-07 Originations) 



 

  

Table 3:  Rate Spread Loans and Lender Risk

Variable Names Baseline Model
Lender Fixed 

Effects

Baseline Model + 
Lender Foreclosure 

Risk
Baseline Model + 
Lender Attributes

African American 0.087*** 0.036*** 0.049*** 0.046***
(0.009) (0.007) (0.009) (0.010)

Hispanic 0.069*** 0.024*** 0.028*** 0.026***
(0.009) (0.004) (0.007) (0.006)

Foreclosure risk by lender 3.181*** 3.438***
(0.303) (0.432)

Lender Type (National Banks omitted)

Commercial Banks 0.004
(0.046)

State Chartered Banks -0.036
(0.103)

Savings and Loans -0.039
(0.028)

Credit Unions 0.027
(0.075)

Mortgage Banks -0.025
(0.033)

Share of Mortgages Re-Sold -0.042
(0.038)

Loan Buyer (GSE omitted)

FHA -0.119
(0.168)

Private Securitization -0.105
(0.102)

Commercial/Savings Bank -0.059
(0.058)

Ins, CU, Mort Bank 0.018
(0.065)

Affiated Lender -0.067*
(0.039)

Other -0.042
(0.038)

Observations 94,699 94,699 46,933 44,284
R-squared 0.417 0.609 0.490 0.489

Home Purchase Sample



 

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  This table presents estimates for the home purchase sample. The table presents estimates from the 
subprime model for a subsample restricted to only lenders with 10 or more loans.  The estimates from the subprime 
model are shown in column 1, and the estimates for the lender fixed effects model are shown in column 2.  These 
models are estimated using  OLS. Column 3 includes a control for the lender's ex-post foreclosure risk based on the 
lender fixed effect from a model of whether the borrower ever faces foreclosure, and column 4 adds controls for the 
type of lender based on the lender's regulator, the share of loans sold by the lender on the secondary market, and 
the share of sold loans by type of purchaser.  Columns 3 and 4 are estimated using split sample IV estimates.  The 
split sample IV estimates are based on a subsample with at least 10 loans per lender, and the estimates presented 
are the average of 20 hold-out sample draws.  Standard errors are clustered at the lender level except for the last two 
columns where they are bootstrapped by sampling lenders with replacement.



 

 

Table 4:  Alternative Lender Risk Measures

Variable Names Baseline White Foreclosure Risk 30 Day Delinquency Conditional on High Cost

African American 0.046*** 0.047*** 0.052*** 0.061***
(0.009) (0.010) (0.011) (0.010)

Hispanic 0.025*** 0.020*** 0.028*** 0.037***
(0.006) (0.007) (0.006) (0.009)

Lender Foreclosure Risk (based on all loans) 3.331***
(0.261)

Lender Foreclosure Risk (based on white loans) 4.295***
(0.851)

Lender 30 Day Delinquency 2.142***
(0.277)

Foreclosure net of rate spread loans 3.652
(0.570)

Observations 46,763 46,752 46,933 46,933
R-squared 0.493 0.349 0.460 0.419

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  Column 1 presents the results from Column 3 in Table 3 for the home purchase sample restricted only to lenders with at least 10 white 
loans.  Column 2 contains estimates from a model controlling for lender foreclosure fixed effects based only on the lender's white loans.   Column 3 
contains estimates using ex-post lender risk of 30 to 180 day delinquency, and Column 4 contains estimates using ex-post foreclosure risk based 
on an ever foreclose model that controls for having a high cost loan.  Columns 3 and 4 use the original home purchase sample of lenders with at 
least 10 loans overall.  All models are estimated using split sample IV, and standard errors are bootstrapped.

Home Purchase Sample
Lenders with >=10 white loans Lenders with >= 10 loans



  

Table 5:  Sorting over Ex-post Foreclosure Risk

Variable Names Coefficient Estimates

Borrower Characteristics
African American 0.038***

(0.003)

Hispanic 0.049***
(0.002)

Asian 0.004*
(0.002)

Female 0.007***
(0.001)

Co-borrower present -0.013***
(0.001)

Age second quintile 0.005***
(0.002)

Age third quintile 0.012***
(0.002)

Age fourth quintile 0.020***
(0.002)

Age fifth quintile 0.020***
(0.002)

Log Income 0.015***
(0.001)

Subprime Credit Score 0.106***
(0.003)

Subprime Score above Median -0.055***
(0.003)

Prime Score above Median -0.028***
(0.001)

Neighborhood Characteristics
Tract Percent African-American 0.017***

(0.005)

Tract Percent Hispanic 0.044***
(0.006)

Tract Percent Owner-Occupied 0.030***
(0.004)

Tract Percent Poverty 0.044***
(0.015)

Tract Rent to Price Ratio 0.013***
(0.002)



  

Table 5:  Sorting over Ex-post Foreclosure Risk

Variable Names Coefficient Estimates

Loan Risk Factors
Loan to Value Ratio above 0.80 0.014***

(0.001)

Loan to Value Ratio above 0.90 0.018***
(0.002)

Loan to Value Ratio above 0.95 0.071***
(0.002)

Loan to Value Ratio above 1.00 -0.004
(0.004)

Housing Expense to Income -0.015***
Ratio above 0.26 (0.002)

Housing Expense to Income -0.012***
Ratio above 0.33 (0.002)

Debt to Income Ratio above 0.36 -0.004**
(0.002)

Debt to Income Ratio above 0.42 0.010***
(0.002)

Observations 94,481
R-squared 0.232

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  This model regresses the standardized measure of ex-post 
foreclosure risk on borrower, neighborhood and loan attributes in the 
home purchase sample.  Standard errors are clustered at the census 
tract level.



 

Table 6: Metropolitan Specific Estimates Model - Home Purchase Sample

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.094*** 0.066*** 0.082*** 0.059*** 0.085*** 0.117*** 0.062***

(0.016) (0.020) (0.014) (0.011) (0.011) (0.014) (0.014)

Hispanic 0.062*** 0.011 0.063*** 0.063*** 0.076*** 0.071*** 0.075***

(0.015) (0.018) (0.010) (0.010) (0.021) (0.013) (0.014)

Observations 12,752 11,976 13,182 13,515 13,693 13,395 14,293

R-squared 0.429 0.445 0.414 0.435 0.412 0.431 0.407

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.068*** 0.034* 0.050*** 0.036*** 0.057*** 0.075*** 0.039***

(0.011) (0.017) (0.014) (0.008) (0.008) (0.011) (0.011)

Hispanic 0.034*** 0.014 0.046*** 0.033*** 0.036*** 0.046*** 0.034***

(0.012) (0.018) (0.010) (0.007) (0.013) (0.010) (0.011)

Foreclosure Risk 2.743*** 2.877*** 2.256*** 2.515*** 2.915*** 2.435*** 2.105***

(0.228) (0.238) (0.207) (0.207) (0.200) (0.235) (0.277)

Observations 12,752 11,976 13,182 13,515 13,693 13,395 14,293

R-squared 0.531 0.549 0.502 0.545 0.546 0.521 0.513

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.039*** 0.030* 0.032** 0.021** 0.039*** 0.051*** 0.018*

(0.010) (0.016) (0.013) (0.010) (0.009) (0.011) (0.010)

Hispanic 0.018** 0.011 0.021*** 0.021*** 0.024** 0.032*** 0.022***

(0.008) (0.015) (0.008) (0.006) (0.010) (0.008) (0.007)

Observations 12,752 11,976 13,182 13,515 13,693 13,395 14,293

R-squared 0.600 0.620 0.601 0.641 0.645 0.603 0.654

Baseline Model

Lender Fixed Effect Model

Lender Foreclosure Risk (Reduced Form)



 

Robust standard errors shown in parentheses

Notes:  Table 6 presents estimates by individual sites in each column for the home purchase sample. Panel 1 presents the subprime model, panel 2 
presents reduced form models that control for estimated lender fixed effects from the ever foreclose regression, and the third panel presents the lender 
fixed effects estimates.  Standard errors are clustered at the lender level.

*** p<0.01, ** p<0.05, * p<0.1



 

Table 7:  Racial and Ethnic Differences for Home Purchase Market

Variable Names Baseline Model Lender Fixed Effects Model

African American 0.085*** 0.042* 0.001 0.025*** 0.004 0.010
(0.013) (0.025) (0.023) (0.008) (0.014) (0.037)

Hispanic 0.024** 0.036 -0.005 0.001 0.008 0.013
(0.010) (0.022) (0.021) (0.005) (0.014) (0.008)

Interactions with Common Loan Risk Factors
African American*Subprime 0.032* 0.027* -0.010 0.015 0.013 0.007

(0.017) (0.016) (0.014) (0.011) (0.011) (0.006)

Hispanic*Subprime -0.029* -0.030* -0.012 -0.009 -0.010 -0.017
(0.017) (0.017) (0.013) (0.010) (0.010) (0.004)

African American*High DTI 0.005 0.005 0.010 0.007 0.007 0.011
(0.009) (0.008) (0.012) (0.007) (0.007) (0.010)

Hispanic*High DTI -0.006 -0.005 -0.001 0.000 0.000 0.001
(0.010) (0.010) (0.011) (0.006) (0.006) (0.014)

African American*High LTV -0.015 -0.018 0.006 0.009 0.007 0.003
(0.013) (0.013) (0.011) (0.008) (0.008) (0.004)

Hispanic*High LTV 0.113*** 0.110*** 0.061*** 0.056*** 0.054*** 0.049***
(0.013) (0.013) (0.016) (0.011) (0.011) (0.014)

Interactions with Neighborhood Characteristics
African American*Pct Poverty 0.145** 0.058 0.057 0.059

(0.063) (0.072) (0.067) (0.179)

Hispanic*Pct Poverty 0.001 0.040 0.051 0.057
(0.066) (0.074) (0.050) (0.069)

African American*Pct Black -0.021 -0.008 -0.005 -0.004
(0.018) (0.019) (0.013) (0.003)

Hispanic*Pct Hispanic 0.042*** 0.018 0.001 0.001
(0.016) (0.025) (0.012) (0.009)

African American*Pct Owner-Occupied -0.022 -0.022 -0.018 -0.020**
(0.021) (0.022) (0.015) (0.009)

Hispanic*Pct Owner-Occupied -0.050** -0.027 -0.035** -0.035***
(0.020) (0.021) (0.014) (0.013)

African American*Rent to Price ratio -0.021 0.048*** 0.031*** 0.028***
(0.018) (0.015) (0.010) (0.008)

Hispanic*Rent to Price Ratio 0.042*** 0.018 0.013 0.011
(0.016) (0.011) (0.009) (0.007)



 

  

Table 7:  Racial and Ethnic Differences for Home Purchase Market

Variable Names Baseline Model Lender Fixed Effects Model

Interactions with Lender Foreclosure Risk
African American*Lender Foreclosure Risk 0.524** 0.187

(0.225) (0.208)

Hispanic*Lender Foreclosure Risk 0.185 0.197**
(0.217) (0.080)

Observations 94,481 94,481 46,424 94,481 94,481 46,424
R-squared 0.421 0.436 0.492 0.610 0.610 0.198

Standard errors shown in paretheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  This table presents the estimates for the home purchase sample of models that interact race and ethnicity with key 
borrower, location and lender controls to the baseline subprime and lender fixed effect models.  The first and fourth rows 
present the estimates interacting dummies for subprime credit score, debt to income ratio above 0.45 and loan to value ratio 
above 0.95 with race and ethnicity for the subprime and lender fixed effects models, respectively.  Columns 2 and 5 also add 
interactions between race and ethnicity and census tract attributes for the tract in which the housing unit is located.  Columns 
3 and 6 also interact race and ethnicity with lender ex-post foreclosure risk.  Columns 1, 2, 4 and 5 are estimated using OLS 
with standard errors clustered at the lender level, and columns 3 and 6 are estimated using split-sample IV and standard 
errors are bootstrapped.



 

Variable Mean
Stand. 
Dev. Mean

Stand. 
Dev. Mean

Stand. 
Dev. Mean

Stand. 
Dev. Mean

Stand. 
Dev.

African American 0.111 0.339 0.116 0.345 0.114 0.343 0.114 0.343 0.112 0.315

Hispanic 0.174 0.410 0.194 0.427 0.193 0.426 0.192 0.426 0.185 0.388

Asian 0.075 0.284 0.086 0.303 0.085 0.301 0.086 0.303 0.089 0.284

White 0.678 0.505 0.601 0.529 0.605 0.528 0.605 0.528 0.611 0.487

Loan Amount (in 1000s) 247 243 271 221 274 224 274 227 278 211

Applicant Income (in 1000s) 107 142 105 128 105 127 106 132 106 115

Tract Median Income (in 1000s) 59.1 25.6 59.6 25.2 59.7 25.2 59.7 25.2 60.4 23.5

Tract Pct African American 0.126 0.238 0.116 0.225 0.115 0.224 0.115 0.224 0.113 0.204

Tract Pct Hispanic 0.169 0.227 0.165 0.221 0.164 0.220 0.165 0.221 0.163 0.202

Tract Pct Asian 0.063 0.109 0.065 0.112 0.065 0.111 0.065 0.111 0.066 0.104

Number of Observations

Notes:  This table presents means and standard errors for the pooled sample from HMDA for all seven sites.  The first column is the full sample, the 
second column is just loans that match our assessors data on all key fields including lender name, the third column restricts the sample to 
transactions between May and Aug, the fourth column is our random sample using the sampling weights, and the final column is for the final sample 
of observations with a pre-origination Vantage score.

Appendix Table 1: Sample Selection of HMDA Variables

HMDA full sample
DQ High quality 

match
DQ High quality 

match     May-Aug
Sample, weighted 

Credit Data Matched 
Sample, weighted2

9,345,709 4,002,996 1,459,468 273,589 238,785



 

Appendix Table 2:  Sample Means for Lender Variables

Mean Std. Dev. Mean Std. Dev.
Agency Code
National Banks 0.287 0.452 0.260 0.439
Commercial Banks 0.129 0.335 0.128 0.334
State Chartered Banks 0.042 0.201 0.045 0.207
Savings and Loans 0.188 0.391 0.223 0.417
Credit Unions 0.009 0.092 0.018 0.132
Mortgage Banks 0.344 0.475 0.326 0.469
Sample Size

Securitization
Share sold 0.256 0.262 0.287 0.287
Share to GSE 0.315 0.343 0.322 0.351
Share to FHA 0.024 0.052 0.012 0.036
Private Securitization 0.070 0.161 0.073 0.164
Commercial/Savings Bank 0.074 0.136 0.065 0.128
Ins, CU, Mort Bank 0.109 0.230 0.128 0.246
Affiated Lender 0.149 0.277 0.178 0.304
Other 0.259 0.343 0.223 0.320
Sample Size

Foreclosure Risk Variables
Foreclosure risk by lender 0.000 0.058 0.000 0.038
Sample Size
Foreclosure risk using white loans 0.000 0.283 0.000 0.260
Sample Size
Notes: The table presents means and standard errors of key lender variables for the home purchase and refinance 
regression samples used in Table 3 and appendix Table 3, which are restricted to lenders with 10 or more loans.

Purchase Sample Refinance Sample

92,806 89,078

91,675 87,770

94,699 91,242

89885 84748



 

Appendix Table 3:  Rate Spread Loans and Lender Attributes

Variable Names Baseline Model
Baseline Model + 

Agency Code

Baseline Model + 
Securitization 

Shares
Baseline Model + 
Lender Attributes

African American 0.087*** 0.084*** 0.075*** 0.046***
(0.009) (0.008) (0.007) (0.010)

Hispanic 0.069*** 0.064*** 0.058*** 0.026***
(0.009) (0.008) (0.008) (0.006)

Foreclosure risk by lender 3.438***
(0.432)

Commercial Banks 0.056** 0.004
(omit national banks) (0.022) (0.046)
State Chartered Banks 0.145 -0.036

(0.112) (0.103)
Savings and Loans 0.053*** -0.039

(0.020) (0.028)
Credit Unions 0.007 0.027

(0.021) (0.075)
Mortgage Banks 0.113*** -0.025

(0.022) (0.033)
Share sold 0.039 -0.042

(0.038) (0.038)
FHA 0.166 -0.119
(Omit sold to GSE) (0.104) (0.168)
Private Securitization 0.495*** -0.105

(0.091) (0.102)
Commercial/Savings Bank 0.008 -0.059

(0.047) (0.058)
Ins, CU, Mort Bank 0.214*** 0.018

(0.064) (0.065)
Affiated Lender 0.071** -0.067*

(0.031) (0.039)
Other 0.185*** -0.042

(0.033) (0.038)

Observations 94,699 94,699 89,885 44,284
R-squared 0.417 0.432 0.459 0.489

Standard errors shown in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Home Purchase Sample

Notes:  This table presents estimates for the home purchase sample. The first column of the table presents 
estimates for the subprime model for a subsample restricted to only lenders with 10 or more loans.  The next 
two columns present estimates after including either agency code or securitization controls, respectively. The 
first three models are estimated using OLS with standard errors clustered at the lender level. The final column 
presents estimates for a model that contains all of our lender controls, and is estimated using split-sample IV 
with bootstrapped standard errors.   



 

Appendix Table 4:  Rate Spread Loans and Lender Risk

Variable Names Baseline Model Lender Fixed Effects

Baseline Model + 
Lender Foreclosure 

Risk
Baseline Model + 
Lender Attributes

African American 0.042*** 0.018*** 0.031*** 0.023***
(0.009) (0.004) (0.009) (0.005)

Hispanic 0.013* 0.005 0.011 -0.004
(0.007) (0.003) (0.011) (0.008)

Foreclosure risk by lender 3.884*** 3.921***
(0.561) (0.854)

Commercial Banks 0.082
(omit national banks) (0.076)
State Chartered Banks -0.057

(0.052)
Savings and Loans -0.038

(0.043)
Credit Unions -0.045

(0.062)
Mortgage Banks -0.020

(0.040)
Share sold 0.075

(0.056)
FHA -0.136
(Omit sold to GSE) (0.185)
Private Securitization 0.167**

(0.075)
Commercial/Savings Bank 0.038

(0.093)
Ins, CU, Mort Bank 0.149**

(0.063)
Affiated Lender -0.044

(0.059)
Other 0.047

(0.047)

Observations 91,242 91,242 45,101 41,649
R-squared 0.354 0.551 0.351 0.389

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Refinance Sample

Notes:  This table presents estimates for the refinance sample. The table presents estimates from the 
subprime model for a subsample restricted to only lenders with 10 or more loans.  The estimates from the 
subprime model are shown in column 1, and the estimates for the lender fixed effects model are shown in 
column 2.  These models are estimated using  OLS. Column 3 includes a control for the lender's ex-post 
foreclosure risk based on the lender fixed effect from a model of whether the borrower ever faces foreclosure, 
and column 4 adds controls for the type of lender based on the lender's regulator, the share of loans sold by 
the lender on the secondary market, and the share of sold loans by type of purchaser.  Columns 3 and 4 are 
estimated using split sample IV estimates.  The split sample IV estimates are based on a subsample with at 
least 10 loans per lender, and the estimates presented are the average of 20 hold-out sample draws.  
Standard errors are clustered at the lender level except for the last two columns where they are bootstrapped 
by sampling lenders with replacement.



 

Appendix Table 5:  Lender Foreclosure Risk and Racial Composition of Loans

Variable Names Baseline White Foreclosure Risk 30 Day Delinquency Conditional on High Cost

African American 0.029*** 0.031*** 0.026*** 0.036***
(0.009) (0.007) (0.008) (0.011)

Hispanic 0.001 0.011 -0.012 0.09
(0.012) (0.009) (0.015) (0.017)

Lender Foreclosure Risk (based on all loans) 4.225***
(0.622)

Lender Foreclosure Risk (based on white loans) 4.359***
(1.531)

Lender 30 Day Delinquency 1.992***
(0.273)

Foreclosure net of rate spread loans 2.695***
(0.884)

Observations 44,856 44,851 45,101 45,101
R-squared 0.345 0.270 0.369 0.343

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  Column 1 presents the results from Column 3 in Appendix Table 4 for the refinance sample restricted only to lenders with at least 10 white 
loans.  Column 2 contains estimates from a model controlling for lender foreclosure fixed effects based only on the lender's white loans.   Column 3 
contains estimates using ex-post lender risk of 30 to 180 day delinquency, and Column 4 contains estimates using ex-post foreclosure risk based on 
an ever foreclose model that controls for having a high cost loan.  Columns 3 and 4 use the original refinance sample of lenders with at least 10 loans 
overall.  All models are estimated using split sample IV, and standard errors are bootstrapped.restricted to lenders that have at least 10 white loans.  
For comparison purposes, columns 1 and 2 present split sample IV estimates for the simple lender foreclosure fixed effect model using the restricted 
sample. Standard errors are bootstrapping sampling lenders with replacement.

Refinance Sample
Lenders with >=10 white loans Lenders with >= 10 loans



 

Appendix Table 6:  Sorting over Ex-post Foreclosure Risk (Complete Estimates)

Variable Names
Borrower 
Attributes

 + Census Tract 
Attributes  + Loan Attributes

Borrower 
Attributes

 + Census Tract 
Attributes  + Loan Attributes

African American 0.055*** 0.045*** 0.038*** 0.022*** 0.014*** 0.014***
(0.002) (0.003) (0.003) (0.002) (0.002) (0.002)

Hispanic 0.071*** 0.058*** 0.049*** 0.022*** 0.016*** 0.015***
(0.002) (0.002) (0.002) (0.001) (0.002) (0.002)

Asian 0.004* 0.002 0.004* -0.003 -0.004** -0.004*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Female 0.006*** 0.007*** 0.006*** 0.002 0.002* 0.002**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Co-borrower -0.015*** -0.015*** -0.012*** -0.004*** -0.004*** -0.004***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Age second quintile 0.001 0.001 0.005*** 0.004 0.004 0.004*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Age third quintile 0.004** 0.004** 0.012*** -0.001 -0.001 0.000
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Age fourth quintile 0.011*** 0.010*** 0.019*** 0.0020 0.002 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Age fifth quintile 0.007*** 0.008*** 0.019*** 0.003 0.003 0.005**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Logarithm of Income 0.009*** 0.014*** 0.015*** 0.002** 0.005*** 0.004***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Subprime Credit Score 0.114*** 0.111*** 0.105*** 0.099*** 0.097*** 0.095***
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)

Subprime Score above Median -0.055*** -0.053*** -0.054*** -0.051*** -0.050*** -0.049***
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)

Prime Score above Median -0.042*** -0.040*** -0.028*** -0.031*** -0.030*** -0.028***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Tract Percent African-American 0.023*** 0.016*** 0.016*** 0.016***
(0.005) (0.005) (0.003) (0.003)

Tract Percent Hispanic 0.056*** 0.043*** 0.016*** 0.014***
(0.006) (0.006) (0.004) (0.004)

Tract Percent Owner-Occupied 0.029*** 0.030*** 0.018*** 0.017***
(0.004) (0.004) (0.003) (0.003)

Tract Percent Poverty 0.049*** 0.044*** 0.065*** 0.057***
(0.015) (0.015) (0.010) (0.011)

Tract Rent to Price Ratio 0.018*** 0.013*** 0.006*** 0.007***
(0.003) (0.002) (0.002) (0.002)

Home Purchase Sample Refinance Sample



 

Appendix Table 6:  Sorting over Ex-post Foreclosure Risk (Complete Estimates)

Variable Names
Borrower 
Attributes

 + Census Tract 
Attributes  + Loan Attributes

Borrower 
Attributes

 + Census Tract 
Attributes  + Loan Attributes

Loan to Value Ratio above 0.80 0.013*** 0.011***
(0.001) (0.002)

Loan to Value Ratio above 0.90 0.018*** 0.016***
(0.002) (0.002)

Loan to Value Ratio above 0.95 0.071*** 0.019***
(0.002) (0.003)

Loan to Value Ratio above 1.00 -0.004 0.022***
(0.004) (0.001)

Housing Expense to Income -0.014*** -0.005***
Ratio above 0.26 (0.002) (0.001)
Housing Expense to Income -0.011*** -0.014***
Ratio above 0.33 (0.002) (0.002)
Debt to Income Ratio above 0.36 -0.004** 0.007***

(0.002) (0.002)
Debt to Income Ratio above 0.42 0.010*** 0.017***

(0.002) (0.002)

Observations 94,481 94,481 94,481 91,070 91,070 91,070
R-squared 0.204 0.209 0.232 0.136 0.138 0.144

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes:  This tables present the estimates from models that regress the standardized measure of ex-post foreclosure risk on borrower, neighborhood 
and loan attributes in the home purchase and refinance samples of lenders with at least 10 loans.  Columns 1-3 present the home purchase sample 
estimates beginning with a model that adds borrower attributes, followed by the addition of neighborhood attributes, and finally by loan terms.  Columns 
4-6 contain estimates of the same models for the refinance sample. Standard errors are clustered at the census tract level.

Home Purchase Sample Refinance Sample



 

Appendix Table 7: Metropolitan Specific Estimates Model Refinance Sample

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.051*** 0.029 0.027** 0.034** 0.040*** 0.052*** 0.028*

(0.015) (0.018) (0.014) (0.014) (0.012) (0.019) (0.015)

Hispanic 0.026** -0.008 0.031*** 0.013360* 0.007 0.01 0.006

(0.013) (0.020) (0.012) (0.007) (0.016) (0.013) (0.007)

Observations 12,385 11,365 12,793 13,103 12,920 12,974 13,538

R-squared 0.396 0.362 0.306 0.325 0.423 0.388 0.231

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.043*** 0.025 0.024* 0.027** 0.035*** 0.032* 0.023

(0.016) (0.017) (0.013) (0.013) (0.011) (0.017) (0.014)

Hispanic 0.022100* -0.001 0.019* 0.005 0.003 -0.001 0

(0.012) (0.019) (0.011) (0.008) (0.015) (0.012) (0.007)

Foreclosure Risk 2.763*** 2.319*** 2.012*** 2.110*** 3.053*** 2.682*** 2.138***

(0.836) (0.806) (0.727) (0.311) (0.297) (0.377) (0.361)

Observations 12,385 11,365 12,793 13,103 12,920 12,974 13,538

R-squared 0.438 0.391 0.339 0.368 0.479 0.440 0.293

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco

African American 0.018** 0.012 0.001 0.020** 0.015622** 0.032*** 0.01

(0.009) (0.014) (0.010) (0.009) (0.007) (0.010) (0.008)

Hispanic 0.014* 0.004 0.016* 0.006 0.003424 0.002 0.003

(0.007) (0.015) (0.008) (0.006) (0.010) (0.009) (0.005)

Observations 12,385 11,365 12,793 13,103 12,920 12,974 13,538

R-squared 0.613 0.577 0.548 0.492 0.619 0.572 0.483

Subprime Model

Lender Fixed Effect Model

Lender Foreclosure Risk (Reduced Form)



 

  

Robust standard errors shown in parentheses

Notes:  This table presents estimates by individual sites in each column for the refinance sample. Panel 1 presents the subprime model, panel 2 
presents reduced form model that controls for lender fixed effects from the ever foreclose regression, and the third panel presents the lender fixed 
effects estimates.  Standard errors are clustered at the lender level.

*** p<0.01, ** p<0.05, * p<0.1



 

  

Appendix Table 8:  Racial and Ethnic Differences for Refinance Subprime model

Variable Names Credit Quality Neighborhood Foreclosure Credit Quality Neighborhood Foreclosure

African American 0.023** 0.026 0.021 0.007* -0.007 0.000
(0.009) (0.026) (0.034) (0.004) (0.020) (0.028)

Hispanic 0.011 0.0026 0.005 0.008* 0.010 0.020
(0.007) (0.017) (0.026) (0.004) (0.017) (0.024)

African American*Subprime 0.017 0.016 -0.003 0.009 0.007 -0.001
(0.013) (0.013) (0.018) (0.009) (0.009) (0.015)

Hispanic*Subprime 0.009 0.007 -0.001 0.000 -0.001 -0.013
(0.009) (0.009) (0.016) (0.007) (0.007) (0.011)

African American*High DTI 0.008 0.008 -0.003 -0.002 -0.002 -0.007
(0.007) (0.007) (0.011) (0.006) (0.006) (0.009)

Hispanic*High DTI 0.004 0.004 0.004 -0.009 -0.009 -0.010
(0.008) (0.008) (0.010) (0.007) (0.007) (0.008)

African American*High LTV 0.030*** 0.029*** 0.011 0.022*** 0.021*** 0.015**
(0.008) (0.008) (0.009) (0.006) (0.006) (0.007)

Hispanic*High LTV 0.005 0.004 -0.007 0.000 -0.001 -0.0047
(0.006) (0.006) (0.009) (0.005) (0.005) (0.007)

African American*Pct Poverty 0.023 -0.029 0.037 0.036
(0.067) (0.095) (0.052) (0.075)

Hispanic*Pct Poverty -0.005 -0.045 0.0132 -0.004
(0.076) (0.098) (0.076) (0.089)

African American*Pct Black -0.030 -0.015 -0.012 -0.011
(0.020) (0.024) (0.016) (0.0189)

Hispanic*Pct Hispanic 0.009 0.017 0.000 0.000
(0.017) (0.024) (0.013) (0.016)

African American*Pct Owner-Occupied -0.022 -0.032 -0.008 -0.007
(0.023) (0.030) (0.019) (0.025)

Hispanic*Pct Owner-Occupied -0.014 -0.037 -0.020 -0.025
(0.016) (0.024) (0.016) (0.021)

African American*rent to price ratio 0.018 0.030** 0.019* -0.031**
(0.014) (0.015) (0.011) (0.013)

Hispanic*Rent to Price Ratio 0.017* 0.024** 0.011 0.016
(0.010) (0.012) (0.009) (0.013)

Subprime Lender FE



  

 

 

Appendix Table 8:  Racial and Ethnic Differences for Refinance Subprime model

Variable Names Credit Quality Neighborhood Foreclosure Credit Quality Neighborhood Foreclosure

African American*Lender Foreclosure 0.516 0.408
(0.486) (0.267)

Hispanic*Lender Foreclosure 0.293 0.389
(0.593) (0.245)

Observations 91,070 91,070 44,600 91,070 91,070 44,600
R-squared 0.371 0.371 0.370 0.551 0.551 0.201

Standard errors shown in paretheses

Notes:  This table presents the estimates for the refinance sample of models that interact race and ethnicity with key borrower, location and lender 
controls to the baseline subprime and lender fixed effect models.  The first and fourth rows present the estimates interacting dummies for subprime 
credit score, debt to income ratio above 0.45 and loan to value ratio above 0.95 with race and ethnicity for the subprime and lender fixed effects 
models, respectively.  Columns 2 and 5 also add interactions between race and ethnicity and census tract attributes for the tract in which the 
housing unit is located.  Columns 3 and 6 also interact race and ethnicity with lender ex-post foreclosure risk.  Columns 1, 2, 4 and 5 are estimated 
using OLS with standard errors clustered at the lender level, and columns 3 and 6 are estimated using split-sample IV and standard errors 
bootstrapped.

*** p<0.01, ** p<0.05, * p<0.1

Subprime Lender FE




