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I. INTRODUCTION  

Although mortgages are essential to providing majority of the population looking to 

purchase a house with the ability to purchase a house, mortgages can also cause significant 

financial trouble as seen with the housing crisis in the early 2000’s.  Mortgage lenders require 

applicants to complete credit checks, look at outstanding debt in comparison to assets, and 

compare annual and monthly income to ensure that the applicant will be financially sound 

enough to continue with payments until the mortgage has been released and all the payments 

have been fulfilled.  However even after a successful inspection of an applicant, deeming them 

financially stable enough to not default on their mortgage, there are still variables that can affect 

whether a homeowner will default on their mortgage and have to go through foreclosure.  This 

paper will study some of these “outside factors” that mortgage lenders do not take into 

consideration when viewing applicants, and look at their effect on the foreclosure rate in counties 

in Florida.  

 

II. SAMPLE 

The sample used for this study are 531 counties in Florida from 2007 to midyear 2008. 

The housing market during this period within the United States was very tumultuous due to the 

financial crisis, causing significant variation and larger levels of foreclosure rates to study.  

 

III. DEPENDENT VARIABLE 

Estimated Foreclosure Rate by County                                                         est_foreclosure_rate 

                                                           

1 Calhoun County, DeSoto County, Dixie County, Gilchrist County, Glades County, Hamilton County, Hardee 

County, Holmes County, Jefferson County, Lafayette County, Liberty County, Madison County, Union County, and 

Washington County are all excluded due to lack of Single Family Home Sales Prices data.  
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The dependent variable for this study is the estimated foreclosure rate by county, or the 

rate of estimated number of foreclosures divided by the estimated number of mortgages in each 

county.  These data are obtained through the U.S. Department of Housing and Urban 

Development (HUD)2 throughout the entire 2007 calendar year through October 2008.  To 

collect these data, the HUD synthesized data from The Mortgage Bankers Association, Equifax, 

and information from the United States Postal Service.   

 

IV. INDEPENDENT VARIABLES  

Estimated High Cost Loan Rate                                                                    est_hicost_loan_rate 

The Estimated High Cost Loan Rate is the estimated percentage of loans made between 

2004 and 2006, that are shown to be “high cost”.  Data averaged from 2004 through 2006 are 

used because it is estimated that the average household will own their home between two to four 

years before possibly foreclosing, this would be the appropriate lag time before the using 2008 

foreclosure rates. These loans are considered high cost based off the Home Mortgage Disclosure 

Act, where the rate spread is 3 percentage points above U.S. Treasury securities with comparable 

maturity.  These high cost loans differ from traditional conventional loans because they are 

riskier and often have special protective measures to ensure that lenders are not being predatory 

against homeowners.  The Estimated High Cost Loan Rate is gathered from data from the U.S. 

Department of Housing and Urban Development2 within their local level data.  

With an increase of high cost loan rates, it is hypothesized that there should be a strong 

positive correlation with the increase of foreclosure rates within a county.  These high-cost, 

riskier loans are more likely to default, often because the homeowner has lower credit, irregular 

                                                           

2 U.S. Department of Housing and Urban Development, 

https://www.huduser.gov/portal/datasets/nsp_foreclosure_data.html 

https://www.huduser.gov/portal/datasets/nsp_foreclosure_data.html
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income, or other factors that make them less likely to be financially sound.  It is also 

hypothesized that there should be a negative correlation between the high cost loan rates and the 

per capita income because these high cost loans are usually given to people with lower income.   

Unemployment Rate                         bls_unemployment_rate // bls_unemployment_rate_2004 

The unemployment rate is the level of unemployment during June 2008 using the official 

U3 unemployment rate. This counts people who currently do not have a job, have looked for 

employment within the last four weeks, and are currently available to work. These data are taken 

from the U.S. Department of Housing and Urban Development2 gathered through the U.S. 

Bureau of Labor Statistics.  In the second regression, annual unemployment rate from 2004 is 

used to account for a possible lag time in losing jobs and income to foreclosing. It is 

hypothesized that as unemployment rates increase, there should be an increase in foreclosure 

rates. When a homeowner is unemployed, they will be less likely to afford payments on their 

home, therefore increasing the possibility of foreclosing on their home.   

Median Household Income                                                                     med_household_income  

Median household income represents the middle point of the income distribution for that 

county.  Half of the income in the county is above this point, and half is below this point.  These 

data are obtained through the Bureau of Economic and Business Research, collected by the 

Bureau of Economic Analysis (BEA)3 using data from the Small Area Income and Poverty 

Estimates (SAIPE) program. SAIPE provides single year estimates of median household income 

for school districts and federal purposes and is known as one of the most accurate estimates of 

                                                           

3 U.S Census Bureau and Bureau of Economic Analysis, https://www.bebr.ufl.edu/data/localities/207/county 

https://www.bebr.ufl.edu/data/localities/207/county
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income4. Median household income provides a more accurate measure of income, not skewing 

an average for large earners or those who are significantly below the poverty line5. 

With an increase in per capita personal income, it is hypothesized that there should be a 

negative correlation with the increase of foreclosure rates.  This is assuming that with a higher 

personal income, a homeowner is more likely to afford their mortgage loan and continue with 

their payments.  If the median single-family home value is a higher proportion compared to the 

per capita personal income, the homeowner in that area may be more likely to default on their 

mortgage loan, therefore increasing the foreclosure rate in that county6. 

New Construction Value                         building_permits_pop // building_permits_pop_2004 

The annual building permits for single family units is the number of building permits 

handed out within a year for single family units. Although these data include fully detached, 

semi-detached, row houses, and town houses, it can still be used as a proxy for new construction 

of single family homes during the 2007 and 2008 period7.  These data are then divided by the 

population of each county8, to account for larger amounts of construction activity in more 

populated counties and vice versa. These data are obtained through the Bureau of Economic and 

Business Research collected by the U.S. Census Bureau9.  In the second regression, single family 

building permits divided by population during 2004 is used to account for construction activity 

                                                           

4 U.S Census Bureau, https://www.census.gov/programs-surveys/saipe/about.html 
5 Originally Per Capita Personal Income was used, but was eliminated due to the inaccurate averages for extremely 

high or low earners within the county. 
6 This does not consider mortgage lenders offering disproportionally larger loans due to the increased income of 

individuals, assuming they are financially sound enough to cover these larger loans.  Although issuing faulty loans 

was a major cause of the housing crisis, it is too complicated with a short amount of time to fully analyze this.   
7 Previously, a percentage of houses built still in existence was used, but this was not effective in finding the number 

or percentage of construction activity during the time period. 
8 Gathered through Bureau of Economic Business Research, https://www.bebr.ufl.edu/data/localities/9085/county 
9 U.S Census Bureau and Bureau of Economic Business Research, 

https://www.bebr.ufl.edu/data/localities/345/county 

https://www.census.gov/programs-surveys/saipe/about.html
https://www.bebr.ufl.edu/data/localities/9085/county
https://www.bebr.ufl.edu/data/localities/345/county
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occurring before the foreclosure period. These data are obtained through the U.S Department of 

Housing and Urban Development10. 

There is significant research pointing to high amounts of construction and influx of new 

homes as being one of the causes of the housing bubble and eventually the economic downturn.  

Hedberg and Krainer from the San Francisco Federal Reserve are producing a series of working 

papers on the effects of housing supply on foreclosures11. They state that “it is generally true that 

construction fell more in states where foreclosure rates were higher, but construction activity 

dropped to historically low levels in virtually every region” (Hedberg & Krainer, 2012, p. 2).  

According to the paper, one of the reasons why new construction homes were particularly 

affected by foreclosures is that young, new homebuyers that are more susceptible to unstable 

income and employment were more likely to purchase new homes (Hedberg & Krainer, 2012, p. 

2). If this is assumed to be true, it is hypothesized that there will be a positive correlation with an 

increase in percentages of new home construction, an increase in high cost loan rates and 

unemployment rates, causing an increase in foreclosure rates within each county.   

Median Sales Price and Home Value for Single Family Homes                      med_home_value 

 The median sales price and home value for single family homes represents the middle 

point of the prices of single family homes sold within each county of Florida.  Half of all the 

homes sold are above this point, and half of all the homes sold are below this point.  These 

median sales price and home value data are collected from the Bureau of Economic and Business 

Research (BEBR)12. 

The median value is used instead of an average because extremely high or extremely low 

                                                           

10 U.S Department of Housing and Urban Development, https://socds.huduser.gov/permits/index.html  
11 Hedberg, W., & Krainer, J. (September 2012). Housing Supply and Foreclosures. FEDERAL RESERVE BANK 

OF SAN FRANCISCO. Retrieved from http://www.frbsf.org/economic-research/files/wp12-20bk.pdf 
12 Bureau of Economic and Business Research Housing and Real Estate Database, 

https://www.bebr.ufl.edu/data/localities/3555/county 

https://socds.huduser.gov/permits/index.html
http://www.frbsf.org/economic-research/files/wp12-20bk.pdf
https://www.bebr.ufl.edu/data/localities/3555/county
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sale prices or home values could skew the data and push the average home value in the county up 

or down.   A single-family home is a detached, free-standing residential building.  This paper 

specifically observes data of single-family homes, because they have the highest rate of 

homeownership compared to condominiums, duplexes, and other owned forms of multi-family 

housing.  With an increase in single family home values and sales prices, it is hypothesized that 

there will be an increase in the size of a mortgage loan to cover the value of the house.  With an 

increase in the mortgage loan and higher payment amounts, it is more likely that a homeowner 

will default on their loan payments, correlating to an increase in foreclosure rates.   

 

V. RESULTS 

Correlation Matrix – Regression 1 

Correlation Matrix – Regression 2 

To account for collinearity issues, a correlation matrix was made to ensure that no independent 

variables were colinear. No two variables were highly correlated13, meaning they could all be 

used within the regression.  

                                                           

13 In Regression 1, High Cost Loan Rate and Unemployment were largely correlated since unemployment is one of 

the criteria of the loans. Median Household Income and Median Home Value were also largely correlated since an 

increase in income can lead to an increase in what one can afford for housing. The threshold for determining 

whether something is too correlated is the absolute value of 0.6. 
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Impact Summary – Regression 1                                        Impact Summary – Regression 2 

Descriptive Statistics of Data – Regression 1 

Descriptive Statistics of Data – Regression 2 

 

Regression 1 with All Variables 

est_foreclosure_rate = β0 + β1(est_hicost_loan_rate) + β2(bls_unemployment_rate) + 

β3(med_household_income) + β4(building_permits_pop) + β5(med_home_value) + error 

Regression 2 with All Variables 

est_foreclosure_rate = β0 + β1(est_hicost_loan_rate) + β2(bls_unemployment_rate_2004) + 

β3(med_household_income) + β4(building_permits_pop_2004) + β5(med_home_value) + error 
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Excel Regression Output – Regression 1 

Excel Regression Output – Regression 2 

Estimated High Cost Loan Rate                                                                    est_hicost_loan_rate 

In the first regression, the t-stat for estimated high cost loan rate is 6.3664, meaning that it is 

statistically significant at the 99.9% confidence level. In the second regression, the t-stat is 

7.3099, still statistically significant at the 99.9% confidence level. The impact summary is 0.011 

in the first regression, meaning that for every standard deviation increase in the loan rate, there is 

a 0.011 increase in the foreclosure rate. In the second regression, the impact summary only 

increases by 0.008. This is consistent with the hypothesis that an increase in riskier loans would 

cause an increase in the foreclosure rate.  When looking at the correlation matrix, this is also 

consistent with the hypothesis that high cost loan rates would be negatively correlated with 
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median income, because these loans are specifically given to people with lower than average 

incomes.  

Unemployment Rate                         bls_unemployment_rate // bls_unemployment_rate_2004 

In the first regression, the t-stat for unemployment rate is 8.5771, meaning that it statistically 

significant at the 99.9% confidence level. The impact summary for this regression is 0.0136 

meaning that for every standard deviation increase in the unemployment rate, there is a 0.0136 

increase in the foreclosure rate. This is consistent with the hypothesis that an increase in the 

unemployment rate can be associated with increase in the foreclosure rate.   

However, in the second regression using data from 2004, the t-stat is 1.0190, meaning that it 

is not statistically significant at any confidence level. This is not consistent with the hypothesis 

that there could be a lag time between loss of job or income, and foreclosing. It is possible that 

losing income would have a more immediate effect on mortgage payments and foreclosures. 

Median Household Income                                                                     med_household_income 

In the first regression, the t-stat for median household income is 3.5121, meaning that it is 

statistically significant at the 99% confidence level. The second regression’s t-stat is 2.5604, still 

statistically significant at the 98% confidence level. The impact summary for the first regression 

is 0.00636, meaning that for every standard deviation increase in the median household income, 

there is 0.00636 increase in the foreclosure rate. In the second regression, the impact summary 

only increases by 0.0009. This is not consistent with the hypothesis that an increase in income 

would mean that one is more likely to be able to afford their loans, and therefore not default. A 

possible explanation for this is the larger the income, the larger loan an applicant would be 

approved for, making it riskier if something would happen to their income, and therefore more 

likely to default on their loan.  

New Construction Value                        building_permits_pop // building_permits_pop_2004 
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In the first regression, the t-stat for the number of building permits representing new 

construction is -1.2560, meaning that it is not statistically significant within any confidence 

levels. There is no linear relationship between construction levels and the foreclosure rate. The 

coefficient and impact summary were negative however, indicating that as the foreclosure rate 

increased, the number of building permits, or value of new construction decreased during 2008. 

In the second regression using the 2004 levels of building permits, the t-stat is 1.6628, 

statistically significant at the 90% confidence level, indicating that there is a linear relationship 

between 2004 construction levels and 2008 foreclosures. This impact summary is 0.00372, 

meaning that for every standard deviation increase in the 2004 building permit levels, there is 

0.00372 increase in the 2008 foreclosure rate. The coefficient is also positive, indicating that as 

the construction levels increased, the foreclosure rate increased as hypothesized. This confirms 

that there is a lag time for the construction levels to have an effect on foreclosure rates.    

Median Sales Price and Home Value for Single Family Homes                      med_home_value 

The t-stat for median sales price and home value for single family homes is 0.7939 in the first 

regression and 0.5375 in the second regression, meaning that it was not statistically significant at 

any conventional levels in either regression. There is no linear relationship between the price of 

homes and the rate of foreclosures.    

VI. CONCLUSION  

The results of this study show that outside variables that would not be accounted for 

during screening for loans by banks and other financial institutions are highly influential on the 

rate in which people foreclose on their homes.  The first study achieved an adjusted R-Squared 

of 0.815, indicating that 81.5% of the variation of the estimated foreclosure rate can be explained 

by this model and the independent variables.  The second study achieved an adjusted R-Squared 

of 0.5437, indicating that 54.4% of the variation is explained by the independent variables.  
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The strongest independent variable was high cost loan rate, having the strongest t-statistic 

in both regressions.  This is mostly because these “high cost” loans are deemed risky and 

therefore high cost to the financial institutions, due to their likelihood of default. Therefore, there 

would be a strong correlation between these high risk, high cost loans and the foreclosure rate.  

This is also something that financial institutions would gauge for when administering loans, but 

could prove that these institutions administer these loans knowing they will fail and default due 

to their strong correlation with the foreclosure rate. The next strongest t-statistic in both 

regressions was Median Household Income. Although statistically significant, the positive 

coefficient and impact summary contradicted the original hypothesis that an increase in income 

will result in less likelihood of default. This could be because a larger income might lead to a 

larger mortgage loan, and with a loss of income or financial issues, more likely to foreclose.  

The addition of the second regression had conflicting results with the unemployment rate 

and new construction values. In the first regression, unemployment was the strongest t-statistic 

and was the most statistically significant. This was consistent with the hypothesis that if someone 

does not have a job or steady income, they will not be able to afford their loan on their home and 

therefore default and foreclose. Although unemployment would be something that financial 

institutions would check for at the time of administering the loan, this variable can account for 

people changing their employment status during the life of the loan, after they have received the 

initial approval. However, in the second regression using 2004 unemployment rates, it was no 

longer statistically significant. This does not support the hypothesis that 2004 unemployment 

would have a larger effect on 2008 foreclosure rates. Because unemployment was statistically 

significant during the first regression and not statistically significant in the second regression, 

this proves that unemployment affects foreclosure rates immediately and there is not a possible 

lag effect. Construction values also had a different outcome when adding in the second 

regression with older 2004 data. In the first regression, new construction levels were not 
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statistically significant, meaning that an increase in construction did not affect foreclosure rate. 

However, when using 2004 construction levels in comparison to 2008 foreclosure rate, this t-stat 

was statistically significant. This could be because there is a possible lag time with the effects of 

increased construction levels on foreclosure rates. This statistical significance not only supports 

the hypothesis, but also confirms the research that increased construction can be attributed as one 

of the causes of the housing bubble and financial crisis.  

When looking at the housing bubble and foreclosures during this time, the increase in 

foreclosures can mostly be attributed to macroeconomic forces such as unemployment and 

median income, rather than market specific variables such as median sales price of homes.  It is 

possible that there would be a change in these variables if studying other locations, such as areas 

that were severely affected by the recession, however most likely the same results would occur. 

Overall, these large outside forces that financial institutions could not account for or prepare for, 

had the greatest effect on the foreclosure rate.   
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