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Abstract 

Within America, the issue of housing discrimination against minorities (primarily African 

Americans) has been well-documented for multiple decades now. Legal Aid of Arkansas, a 

nonprofit law firm that continues to provide free legal services to low-income Arkansans with 

civil legal problems, partnered with a Clinton School student to determine whether there are 

patterns of housing discrimination in lending primarily between Whites and African Americans 

in Pulaski County, Arkansas. To do this, the 2017 Home Mortgage Disclosure Act (HMDA) 

dataset for that county was analyzed by means of descriptive statistics, frequency distributions, 

crosstabs, and more within the Statistical Package for the Social Sciences (SPSS). The results 

showed that African Americans were denied loans at a higher rate than Whites and approved at a 

much lower rate than Whites. Following this, an analysis report was created that included all the 

analyses conducted within SPSS. However, the results of this analysis did not provide complete 

evidence of housing discrimination. Instead, the results called for further investigation and 

provided a starting point from which Legal Aid of Arkansas can begin to identify the potential 

bad lenders in the community to focus on going forward. Two suggested recommendations are to 

conduct another analysis of Pulaski County’s mortgage data using both HMDA and non-HMDA 

data and to use a different analytical program specifically designed for analyzing mortgage data. 

 Keywords: HMDA, housing discrimination, lending, African Americans, redlining, 

Pulaski County, Home Mortgage Disclosure Act, Legal Aid of Arkansas, Statistical Package for 

the Social Sciences 
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Introduction 

Legal Aid of Arkansas and the University of Arkansas Clinton School of Public Service 

formed a partnership during the 2021-22 school year to determine whether there are patterns of 

housing discrimination in lending primarily between Whites and African Americans in Pulaski 

County, Arkansas. This project was completed by second-year Clinton School student 

Demetrious Jordan as his Capstone project. The following is a description of the mission of 

Legal Aid of Arkansas, while the section after that will describe the purpose and implementation 

of the Capstone project. 

Legal Aid of Arkansas is a nonprofit law firm based in Arkansas that provides free legal 

services to low-income Arkansans in civil (non-criminal) cases. The original Legal Aid Bureau 

in Pulaski County became the Center for Arkansas Legal Services. Legal Aid of Arkansas (Legal 

Aid) was created by the merger of Legal Services of Northeast Arkansas, Ozark Legal Services, 

and East Arkansas Legal Services in January of 2002. At the same time, the Center for Arkansas 

Legal Services merged with Western Arkansas Legal Services and Legal Services of Arkansas. 

These two public interest law firms now provide civil legal aid to all 75 counties in Arkansas. 

Legal Aid of Arkansas’ headquarters are in Jonesboro, but the organization provides services to 

31 counties.  

Legal Aid generally does not represent people in Pulaski County. However, Legal Aid 

has a grant from the U.S. Department of Housing and Urban Development (HUD) to represent 

people in fair housing cases throughout the entire state, which is how they have funding to do 

research on housing discrimination in Pulaski County and potentially bring a case there. 

According to their website, the mission of Legal Aid of Arkansas is to champion equal justice for 

low‐income individuals and communities and to remedy the conditions that burden and 

marginalize them. 
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Project Description 

My Capstone project was in partnership with Legal Aid of Arkansas. The Capstone 

project position, specifically, involved my analyzing the home mortgage data in Pulaski County. 

This analysis was done to determine whether there are patterns of housing discrimination in 

lending primarily between Whites and African Americans. Discrimination in home sales can 

include discriminatory appraisals, denials based on personal characteristics, discriminatory 

interest rates, redlining, and other predatory lending practices.  

Based on an analysis of the data, I will be working with the Fair Housing Test 

Coordinator to develop a strategy for testing lenders and financial institutions for Fair Housing 

Act violations. I may also help administer the tests as well. This work could potentially help 

many families and/or individuals (especially minorities) that face not only hardships due to 

COVID-19 and everyday life but additional challenges within the mortgage lending business as 

well! This Capstone project was conducted in cooperation with the office of Legal Aid located in 

Little Rock, Arkansas. The contact person is Natalie Ramm and her email address is 

nramm@arlegalaid.org.  

The final deliverable for this project consists of an analysis report of the Home Mortgage 

Disclosure Act data on mortgage-lending decisions for African Americans and White applicants 

in Pulaski County in 2017. This report includes a step-by-step description of the statistical tests 

that were conducted and the results that follow. This also includes re-coded variables, histogram 

charts and tables, and crosstabs. The data were gathered from the Consumer Financial Protection 

Bureau (CFPB). The program that I used for the actual data analysis was the Statistical Package 

for the Social Sciences (SPSS), which I briefly learned how to use while at the Clinton School.  

Literature Review 

about:blank
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To better understand previous work and research on the Home Mortgage Disclosure Act 

(HMDA) data amongst the White and African American population in order to correctly design 

and perform this Capstone project, a review of the literature was completed. This process helped 

identify any gaps in the research or whether there were comparable cross analyses or trends that 

other researchers had conducted or found, to see how Pulaski County compares or contrasts. This 

literature review includes the history of lending discrimination in the United States, the history of 

HMDA’s database, previously collected HMDA data in other states and counties, and even 

research on the inefficiencies, limitations, and amendments of HMDA data. While there has been 

much research done on the HMDA data in other states and counties, there is limited research on 

the HMDA data in Pulaski County between Whites and African Americans. 

The History of Lending Discrimination in the United States 

Housing discrimination has always been a widespread practice in America. There are 

many different forms of housing discrimination such as real estate steering, bank redlining, and 

private prejudice. According to Galster and Godfrey (2005), real estate steering is behaviors by 

real estate agents that differentially direct clients toward certain neighborhoods and away from 

others based on race or ethnicity. Bank redlining is defined by Rothstein (2017) as the practice of 

denying nonwhite families (mostly African Americans) home financing or extracting unusually 

severe terms from them with subprime loans. A subprime loan simply refers to a loan offered to 

individuals (primarily minorities) with low credit ratings that has an unusually high-interest rate. 

Redlining was something that began during the 1930s when a government lender called the 

Home Owners’ Loan Corporation color-coded neighborhoods on maps. Within the maps, the 

areas where African Americans lived were color-coded red to portray them as the worst areas of 

them all, despite socioeconomic status. These same maps were also used by banks and other 
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lenders. This made it easier to systematically practice racial discrimination in mortgage lending 

by knowing what areas were considered “good” and “bad.” 

Black et al.’s (1978) study investigated discrimination in mortgage lending focusing on 

demographic variables and economic criteria relevant to banks’ loan decisions specifically for 

primary home mortgages. There are two separate studies to accompany this one that analyze 

home improvement loans and redlining. According to Black et al. (1978), “discrimination in the 

mortgage lending decision is defined as a differential action taken by one party which affects a 

second party based on the personal characteristics of the second party” (p. 186). As the method 

analysis, a nationwide survey across the U.S. was created and administered that included 176 

banks, 12,079 bank forms, and 10,287 applicant forms. Of those 10,287 applicant forms, only 

“5,525 matched with the bank portion while 4,762 did not” (Black et al., 1978, p. 187). Only 

5,107 of those cases were used because they contained demographic information and ascertained 

disposition.  This included 549 females, 4,558 males, 4,615 White applicants, and 163 African 

American applicants. The first subset of the survey included information about the characteristics 

of the loan such as “the amount of loan, down payment, loan origination fees, years to maturity, 

simple annual interest rate, monthly loan payment, and loan insurance status” (Black et al., 1978, 

p. 188). The other subsets included demographic information and information about the financial 

characteristics of the applicant and property. There was also a linear model with probit analysis 

used to analyze the decision that the banks made to either originate or reject loans; that included 

characteristics of the loan. 

The results of this survey showed that there were only 138 rejections of the entire 5,107 

cases. The suggested explanations for this extremely low rejection rate were aimed at the fact 

that some banks and lending institutions could have been prescreening applicants and that 
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bankers were probably lending in the mortgage market which worked in favor of their customers 

(Black et al., 1978). Nonetheless, African Americans still had the highest rejection rate (9.8%) of 

all other races in the study including Whites (2.5%). The third table showing results of the probit 

model demonstrated specific personal characteristics for discrimination. At the “90% level of 

confidence”, race was shown to be an important factor in a loan decision, which means that 

African Americans were “less likely to be granted loans than” non-African American applicants 

(Black et al., 1978, p. 189). A limitation of this study was that many of the applications from the 

banks were not used so this significantly decreased the number of applications. There were also 

many applications that did not align with the bank forms which creates doubt about the validity 

of the applications. 

Fischer’s (2013) study examined the segregation of new African American homebuyers 

from White households, new White homebuyers from African American households, and 

African American and White households from each other throughout the entire United States. 

Fischer (2013) studied these three variables using HMDA data specifically from 1992 to 2010 

merged with data from the Census and American Community Survey (ACS). To be more 

specific, the purpose of the study was to look at loans that were approved for owner-occupied 

housing in metropolitan areas before aggregating the loans by race/ethnicity. Research in the past 

found that African American homeowners tended to live in less integrated neighborhoods than 

their renting counterparts. Initially, discrimination in housing and lending was the biggest 

component of segregation, but this study wanted to determine whether this was the only factor. 

In other words, this study examined the spatial distribution of new African American and White 

homebuyers “compared to homeowners more generally to ascertain how expanded lending 

impacted changes in segregation” (Fischer, 2013, p. 1727).  
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The first measuring method of choice for this study was the dissimilarity index which 

was the most used measure of segregation at the time. This index was designed to examine and 

compare two groups across smaller spatial units (such as Census tracts) within larger units 

(cities) to see how evenly distributed they are. So, the way this index was constructed was to take 

the number of African American loans in a tract divided by the total number of African 

American loans in the core-based statistical area (CBSA) and subtract from that the number of 

White households in a tract divided by the total number of White households in the CBSA, sum 

that number over all tracts in the CBSA, and then multiply that by 0.5 (Fischer, 2013). A CBSA 

is a geographical area that has an urban center of at least 100,000 people plus adjacent counties 

that are socioeconomically associated with that urban center (Fisher, 2013). The second data-

analysis technique of the study was the Ordinary Least Squares regression (OLS) which is 

basically a technique to measure the relationship between one or more independent quantitative 

variables and a dependent variable. In this study, it was not only the changes but also the factors 

associated with the changes in household segregation between the White and African American 

households from 1990 to 2010 that the OLS was used to examine. 

The results showed that there was, indeed, discrimination from mortgage lenders that 

served to restrict access to homeownership for minorities. Nonetheless, the results showed that 

there was a 14.1% decrease in the segregation of African American households and an 18.2% 

decline in African American homeowners’ segregation from all-White households over this 

twenty-year period. “White homeowner segregation from African American households declined 

to a lower rate, with an average decline of 11.9%” (Fischer, 2013, p. 1731). Then, there was the 

Community Reinvestment Act passed by Congress in 1977 which required banks to show that 

they were serving the credit needs of the communities where they conducted business despite 
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income levels (Fischer, 2013). The two main reasons the study stated that these results turned out 

the way that they did were: (1) it was necessary for minorities but especially African Americans 

to have some sort of socioeconomic standing and (2) having secure assets to secure a loan 

accompanied with proof of adequate income (Fischer, 2013).  

The results of the OLS regression analysis revealed that there was a “growth in black 

lending over the course of the housing boom from 1992 to 2005” that impacted segregation 

(Fischer, 2013, p. 1733). There was a 4.1% decline in segregation in the “metropolitan areas with 

average growth in black loans for the analytical sample (44.9%)” (Fischer, 2013, p. 1733). 

Significant reasons for this decline in segregation were the growth in lending to African 

Americans and the ratio of income between Whites and African Americans. It is because of these 

results that Fischer (2013) concluded that the idea of African Americans successfully moving 

into wealthier neighborhoods and receiving more equality was supported with evidence. 

“Metropolitan areas experiencing the greatest growth in black lending had declines in both the 

segregation of white owners from black households and the segregation of black owners from 

white households” (Fischer, 2013, p. 1734). Even though this study expanded into 2010, the 

biggest limitation was that it mostly focused on lending to African Americans in the 1990s. 

Mortgage loans and lending could be very different now. This study will also allow me to 

compare the results from the 1990s to the results of the later 2010s. 

For years though, many people assumed and argued that segregated neighborhoods were 

a result of something called “de facto segregation.” According to the Legal Information Institute 

(n.d.), de facto segregation means that legislation or government policy does not overtly enforce 

segregation, but segregation continues through private practices. However, according to 

Rothstein (2017) in The Color of Law, it wasn’t just de facto segregation or the unintended 
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consequences of people’s choices that resulted in residential segregation. Instead, it was mainly 

due to the “unhidden public policy” that our government enforced in favor of residential 

segregation (Rothstein, 2017, p. viii). 

The Home Mortgage Disclosure Act 

Housing discrimination eventually led to the Fair Housing Act which is a federal law 

enacted in 1968 that prohibits any type of housing discrimination based on race, skin color, 

religion, disability, nationality, or sex. According to the United States Department of Justice 

(2022), one of the objectives of the Fair Housing Act was to specifically prohibit race 

discrimination in sales and rentals of housing. During the 1960s and 1970s, following the Fair 

Housing Act in 1968, Congress then passed the Home Mortgage Disclosure Act (HMDA) of 

1975 in response to bank redlining that continued to transpire. In fact, according to McCoy 

(2007), HMDA was created for the sole purposes of ascertaining whether banks were serving the 

housing needs of certain communities and of targeting public spending in underserved areas 

more effectively to promote private investment. The Federal Deposit Insurance Corporation 

(FDIC) (2021) states that HMDA required “certain financial institutions to collect, report, and 

disclose information about their mortgage lending activity” (p. 1). This information was 

necessary to show whether and/or how lenders were serving the community based on housing 

demands (CFPB, 2022). In 1975 when the HMDA was enacted, lenders gave this information to 

government employees, and this was the only public information used to make up the HMDA 

database. So, this information that made up HMDA’s database only covered certain financial 

institutions until an amendment to HMDA caused the Act to apply to more financial institutions. 

At first, HMDA only applied to banks, credit unions, and other depository and bank 

mortgage lenders. Then, in 1989, an alliance of banks and consumers persuaded Congress to 
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change HMDA from a law that only regulated banking institutions to a law that regulated 

basically all residential mortgage lenders including non-depository and nonbank mortgage 

lenders. This new law was called The Financial Institutions Reform, Recovery, and Enforcement 

Act (FIRREA). This is a distinct difference from the previous purposes of HMDA. 

There was a threshold that had been set in place that required any lending institution with 

more than $10 million in assets to comply with HMDA’s guidelines. Since many non-depository 

mortgage lenders were finding creative ways to stay underneath this threshold, this prompted 

another amendment in 1991. This led to the 1992 rule expanding HMDA to also cover non-

depository institutions, despite their size, that are active mortgage lenders “who make at least 

100 home purchase or refinance loans per year” (McCoy, 2007, p. 383). Based on these sorts of 

debates and conversations surrounding economic disparities and discrimination by race, HMDA 

continued to evolve over the years. This led to the requirement of lenders to report the ethnicity, 

race, gender, and gross income of mortgage applicants and borrowers starting in 1990. But these 

requirements still left a plethora of lending decision factors out of HMDA’s data.  

For example, the Munnell et al. (1996) study was specifically conducted in Boston to 

search for lending discrimination against minorities. The variables that were a part of this 

analysis included race, gender, income, net wealth, credit history, employment stability, loan-to-

value ratio and whether the applicant had been accepted or denied. There was a heavy focus on 

Whites, African Americans, and Hispanics throughout the entire study. The purpose was to 

determine whether African Americans and Hispanics were denied more than Whites. Munnell et 

al.'s (1996) hypothesis was that there would be a higher origination of loans for Whites than for 

minorities. For the method of analysis, this study used the OLS regression and logit models to 

“estimate the effects of the collected data on the probability of being denied a mortgage” 
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(Munnell et al., 1996, p. 33). It was difficult to draw any conclusions from the HMDA data 

because any variables correlated with race and creditworthiness were excluded from the data. 

Therefore, they also created a follow-up survey that collected all the values of variables (such as 

mean purchase price, percent of applicants married, mean base monthly income, etc.,) and 

compared the White applicants to the African American and Hispanic applicants. 

The results of the survey showed that both African American and Hispanic applicants had 

higher denial rates than Whites. This indicated that on average, African American and Hispanic 

applicants had weaker credit histories, less income, net wealth, and liquid assets, and higher 

loan-to-value ratios than their White counterparts. So, the hypothesis of the study could not be 

rejected. “The Federal Reserve Bank of Boston collected additional variables important to the 

mortgage lending decision and found that race continued to play an important, though 

significantly diminished, role in the decision to grant a mortgage” (Munnell et al., 1996, p. 25).  

The results of the OLS and logit techniques showed that the hypothesis was supported. 

Every single variable except net wealth, such as credit history, employment stability, and loan-

to-value ratio, was shown to have a significant influence on the chances of a person being denied 

(Munnell et al., 1996). The race variable was shown to be one of the most significant influences 

in determining denials. More specifically, the OLS showed that the denial rate of minority 

applications was 7 to 8 percent higher than that of Whites. This was shown to be partly 

attributable to economic factors. 

One of the limitations of this study was that there was a small sample (n = 1200) of 

African Americans and Hispanics who were a part of the study. And because of this, there had to 

be an adjustment made in the number of Whites to balance it out, so therefore, there was a larger 



HOUSING DISCRIMINATION IN PULASKI COUNTY  

 

14 

number of Whites who were asked to participate (Munnell et al., 1996). This helps with my 

study because it reminds me to expect discrepancies and be prepared to adjust as needed.  

Incomplete HMDA Database 

Since HMDA mandates the reporting of certain records and data of mortgage lending 

patterns conducted in recent years, many depend on HMDA’s data, but HMDA does not report 

every single mortgage (Berkovec & Zorn, 1996). One of the most significant aspects of the 

Munnell et al. (1996) study was discussing the limitations of HMDA data. Due to these 

limitations of HMDA data, the Federal Reserve Bank of Boston attempted to address the 

limitations by asking lending institutions for additional information on applications of African 

Americans and Hispanics that would be relevant to their lending decisions in the Boston 

Metropolitan Statistical Area (Munnell et al., 1996). So, Berkovec and Zorn’s (1996) study 

analysis identified a group of loans from a non-HMDA source and counted the fraction of those 

loans that appeared in the HMDA data. The independent source for loans was the Federal Home 

Loan Mortgage Corporation (Freddie Mac), and the loans analyzed were those purchased by 

Freddie Mac between 1992 and 1993. Freddie Mac is one of the multiple government-sponsored 

entities very important in buying and selling mortgages. The analysis involved “estimating the 

fraction of mortgage activity that is reported under HMDA and examining how HMDA coverage 

rates varied with the racial and income characteristics of the neighborhood” (Berkovec & Zorn, 

1996, p. 39).  

Those results showed that HMDA’s coverage was not very complete back in 1992 and 

1993, especially when covering minorities. The major finding of the analysis was that the 

“HMDA dataset for 1992 was estimated to contain only around 70% of the total mortgage loans, 

and the coverage rate only improved to 75% in 1993” (Berkovec & Zorn, 1996, p. 39). There 
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wasn’t a significant increase in the percentages over the one-year period. Higher-income tracts 

had lower HMDA coverage rates in comparison to lower-income tracts. The biggest limitation of 

this study was that it only looked at the years 1992 and 1993. This study is about two decades old 

and the sample size isn’t as large as many more recent studies. Therefore, another study was also 

mentioned that covered the limitations of the HMDA database. 

As stated before, identifying discriminatory practices in lending was obviously an 

important purpose of creating the HMDA database. And many researchers and regulators over 

the years have used and continue to use HMDA to argue about discrimination against minorities. 

However, the Delis and Papadopoulos (2019) study highlights the limitations of HMDA and 

covers the things that are not included in HMDA. For example, HMDA does not talk about a 

“bank’s decision-making process regarding loan origination and pricing” (Delis & 

Papadopoulos, 2019, p. 384). For years, HMDA has been missing key deciding factors that are 

used at banks to make loan decisions such as loan-to-value ratios (calculated by dividing the 

amount borrowed by the appraised value of the property), credit scores, and even wealth (Delis 

& Papadopoulos, 2019). Before 2018, “HMDA data also did not include important pricing 

information, such as discount points and lender credits” (Popick, 2022, p. [i]). Because of this, it 

is argued that any study showing discriminatory practices with research primarily based on 

HMDA data alone would be incomplete and overstated. This, in turn, would make the research 

invalid. An alternative to this in the past has been researchers and policymakers examining 

subsets of the HMDA (which are usually located in local markets) where information on omitted 

variables would be available (Delis & Papadopoulos, 2019). However, according to Delis and 

Papadopoulos (2019), there are three issues with this approach: (1) the list of omitted variables 

can be idiosyncratic at the local level; (2) there would nevertheless be the risk of omitted variable 
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bias for these local markets; and (3) inference across the full range of mortgage loans and the 

entire U.S. could not be made. When it is said “omitted variables can be idiosyncratic”, this 

means that any augmentation of a subset of HMDA’s data set could still lack the required 

information needed to clear the endogeneity of the variables. 

It is also important to note that due to the limitations of HMDA data, my research will not 

provide complete evidence of discrimination within lending. Instead, the language that will be 

used is that there either will or will not be suspicious findings within my research (based on the 

HMDA dataset) that could call for further research and investigation. For example, in 2021, the 

acting Director of the Consumer Financial Protection Bureau (CFPB), David Uejio, said that 

“‘HMDA data provide good insights on the racial and economic disparities in the mortgage 

market [and] can help us ask the right questions’” (Popick, 2022, p. 2). Therefore, if such 

suspicious findings are found within the 2017 Pulaski County HMDA dataset, then it will at least 

point me in the right direction to identify potentially discriminating lenders to focus on while 

also including non-HMDA data in future analysis.  

Expansion of the HDMA Database 

 However, it will also be demonstrated why including non-HMDA data is imperative to 

get more extensive and stronger research. The McCoy (2007) study that was mentioned earlier 

covered the amendments of HMDA during the 1990s. Since HMDA still had many limitations, 

there was an expansion of the HMDA database that would take place many years later. In 2015, 

“the Consumer Financial Protection Bureau (CFPB) issued a final rule governing the inclusion of 

new HMDA data fields and mandating reporting for qualifying reporters” (Popick, 2022, p. 1). 

But this wouldn’t take effect until January 1, 2018. The expanded HMDA data included detailed 

information on credit worthiness, loan-to-value ratio, debt-to-income ratio, loan pricing, such as 
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lender credits, interest rates, discount points, points and fees, and negative amortization, and 

details regarding the financed property (Popick, 2022). Prior to this expansion in 2018, 

researchers mostly using HMDA data missed out on these very important factors.  

 During the Popick (2022) study, the 2020 HMDA numbers were examined in comparison 

to the data pre-2018 to see how the HMDA expansion influenced and impacted the lending 

results. A logit model was used to compare the raw denial rates between African Americans, 

Hispanics, and Whites with those controlled for credit factors, lender characteristics such as 

debt-to-income ratio, loan-to-value, etc. It was found that the controls explained about 70% of 

the difference in denial rates for conventional loans. It was also found that after including 

controls in the model, despite a significant decrease in denial rates, African Americans and 

Hispanics still had denial rates 2 to 3 percentage points higher than those for White non-Hispanic 

applicants. Both African Americans and Hispanics also paid more than Whites for both 

conventional and Federal Housing Administration loans.  

Nonetheless, even since the expansion of HMDA data, there are still many limitations 

today. Again, Popick (2022)’s study was important to include because it demonstrated that there 

were still disparities and suspicious findings against African Americans within the 2020 HMDA 

data, making the argument why non-HMDA data should be included in the research. Popick 

(2022) also stated that “Zhang and Willen (2021) report that expanded HMDA data do not 

provide important information on mortgage applicants who shopped for a mortgage, mortgage 

products an applicant considered, product offerings potential lenders showed applicants, or 

applications from the same applicant(s)” (p. 2). Also, HMDA data still does not include all 

factors that are used in underwriting or pricing by individual lenders.       

Research Question 
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 Despite the array of topics that the literature review covered, this research project was not 

as broad. The focus was not to gather specific information regarding the HMDA data throughout 

the entire country or even the state of Arkansas, but instead to collect data and gather 

information specifically within Pulaski County, Arkansas amongst the African American and 

White population. Through this project, I sought to answer the following research question: In 

2017, were there patterns of housing discrimination based on the White and African American 

population in Pulaski County? I also sought to answer a more specific sub-question: In 2017, was 

there discrimination within home approval rates between African Americans and Whites in 

Pulaski County? I hypothesize that White, non-Hispanic mortgage applicants will be approved at 

higher rates than African American, non-Hispanic mortgage applicants.   

Methodology 

To get the answer to this research question, the 2017 Arkansas HMDA dataset was first 

downloaded from the CFPB, and then a 2017 Pulaski County dataset was created from it. Then, 

variables within the 2017 Pulaski County dataset were analyzed by means of descriptive 

statistics, frequency distributions, crosstabs, and more within the Statistical Package for the 

Social Sciences (SPSS) over the course of several weeks to investigate potential discriminatory 

practices. The following section provides information about the procedural steps that were taken 

in this research project. 

Materials and Procedures 

HMDA data is available from the CFPB so this is where the data for this project was 

collected. The specific source that was downloaded from this website was the 2017 Arkansas 

HMDA dataset. I chose the HMDA dataset from this site because these data sets help show 

whether lenders are serving the housing needs of their communities; the HMDA data give public 
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officials information that helps them make decisions and policies, and they shed light on lending 

patterns that could be discriminatory. However, the public data was modified to protect applicant 

and borrower privacy. The data can be filtered by year (2007-2017 for all variables and even 

2018, 2019, and 2020 for selected variables), geographic area (state, county, metropolitan 

statistical area), loan type and purpose (e.g., for first-lien, owner-occupied, 1-4 family homes) 

and type of financing. According to CFPB, there are three different versions of the dataset to 

download: “Mortgages for first-lien, owner-occupied, 1-4 family homes”, “All originated 

mortgages”, and “All records.” However, to get data that also included denials, I downloaded the 

“All records” dataset. 

Within the 2017 Arkansas HMDA dataset, the data included many different counties 

throughout Arkansas. Therefore, I had to subdivide, create, and download a separate dataset from 

it that was strictly for Pulaski County. This new 2017 Pulaski County dataset included 

applications for residential mortgages, covering the applicant and co-applicant (race, ethnicity, 

gender, income), loan purpose, loan amount, and decision on the loan, which involved several 

categories of reasons for denying a loan.  

Measures 

The 2017 Pulaski County dataset included 77 variables (which later changed due to new 

and [some] combined variables) which were listed along the top row (columns or “fields”) within 

SPSS. In the complete 2017 Pulaski County dataset, there were 17,074 rows. Each row indicates 

a mortgage application.  

There were 7 original variables that were analyzed specifically for this study during the 

2017 year in Pulaski County: (1) Action_taken_name which is a nominal variable (that includes 

eight different actions: “application approved but not accepted”, “application denied by financial 
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institution”, “application withdrawn by applicant”, “file closed for incompleteness”, “loan 

originated”, “loan purchased by the financial institution”, “preapproval request approved but not 

accepted”, and “pre approval request denied by financial institution”), (2) Action_taken which is 

a numeric variable (that includes the corresponding numbers for each value action within the 

Action_taken_name variable), (3) Applicant_income_000s which is a ratio variable that refer to 

an applicant’s income in thousands of dollars ( M = $98,700, Mdn = $68,000, SD = $131,981, N 

= 17,074 applicants) (4) Denial_reason_1 which is a numeric variable that includes the 

corresponding number for the first reason an applicant was denied within the 

Denial_reason_name variable (such as collateral, credit history, insufficient cash, credit 

applicant incomplete, employment history, and debt-to-income ratio), (5) 

Applicant_race_name_1 which is a nominal variable that refers to an applicant’s race, (6) 

Applicant_ethnicity_name which is a nominal variable that refers to an applicant’s ethnicity, and 

(7) Loan_amount_000s which is a ratio variable that refers to an applicant’s loan amount in 

thousands (M = $180,540, Mdn = $133,500, SD = $630,754, N = 17,074 applicants).  

There were also five new variables later re-coded and created to analyze for efficiency 

purposes. Within the action_taken variable, I labeled the numbers with the corresponding action 

names (that came from the action_taken_name variable). So, for example, within the 

action_taken variable, the number “1” corresponds with the action “loan originated” within the 

action_taken_name variable. So, I went into the ‘variable view’ of SPSS and labeled the number 

“1” accordingly. Then, I re-coded the action_taken variable to create a new variable called 

action_taken_recode that consisted of the only two actions that this study was focused on: “loan 

originated” (8,135) and “application denied by financial institution” (2,416). In this case, the 

only numbers within the action_taken variable that were used were “1” and “3” because those 
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were the corresponding numbers for “loan originated” and “application denied by financial 

institution.” For efficiency purposes, I renamed the second action “application denied by 

financial institution” as “application denied.” Within the new action_taken_recode variable, 

there were a total of 10,551 valid applicants with 6,523 considered “missing.” This means that 

there were 6,523 applicants that were not classified as either of the two categories within the 

variable. Next, I re-coded the applicant_income_000s variable to create a new income variable 

called app_inc_recode_2 that consisted of income brackets: 1 = $0 – $49,999; 2 = $50,000 – 

$74,999; 3 = $75,000 – $99,999; 4 = $100,000 – $149,999; 5 = $150,000 and higher. Within the 

new app_inc_recode_2 variable, there were a total of 13,929 valid applicants with 3,145 

considered “missing.” This means that there were 3,145 applicants that were not classified as any 

of the categories within the variable. A histogram was created displaying the new income 

variable; see Figure 1. As I did with the applicant_income_000s variable, I also re-coded the 

loan_amount_000s variable to create a new loan variable that consisted of 4 loan brackets for 

efficiency purposes. This new variable was called loan_amount_recode_2 and it consisted of 4 

loan brackets: 1 = $0 – $49,000; 2 = $50,000 – $99,999; 3 = $100,000 – $199,999; and 4 = 

$200,000 and up. A histogram was created displaying the new loan amount variable; see Figure 

2.  

Figure 1 

Number of Applicants in Each Income Bracket in Pulaski County, Arkansas in 2017 
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Note. This figure demonstrates the new income bracket and all applicants (n = 13,929) that fell 

into each bracket. Each number on the y-axis is the number of applicants that were in each 

income bracket. Each number on the x-axis represents an income bracket: 1 = $0 – $49,999, 2 = 

$50,000 – $74,999, 3 = $75,000 – $99,999, 4 = $100,000 – $149,999, 5 = $150,000 and higher. 

The analysis was conducted within the Statistical Package for the Social Sciences (SPSS). The 

data for this figure is from the 2017 Arkansas HMDA dataset located on the CFPB website. 

Figure 2 

Number of Applicants in Each Loan Bracket in Pulaski County, Arkansas in 2017 
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Note. This figure demonstrates the new loan amount bracket and all applicants (n = 17,074) that 

fell into each bracket. Each number on the y-axis is the number of applicants that were in each 

loan amount bracket. Each number on the x-axis represents a loan amount bracket: 1 = $0 - 

$49,000, 2 = $50,000 - $99,999, 3 = $100,000 - $199,999, and 4 = $200,000 and up. The 

analysis was conducted within the Statistical Package for the Social Sciences (SPSS). The data 

for this figure is from the 2017 Arkansas HMDA dataset located on the CFPB website.  

First, I opened the 2017 Pulaski County HMDA dataset and ran a descriptive statistics 

analysis and a frequency distribution for all the variables listed above. Then, I re-coded the 

applicant_income_000s variable to create the new income variable that consisted of income 

brackets. The sole purpose of making this new variable was because a frequency table of the 

current income variable displayed the number of applicants with a particular income, and each 

row represented a $1 increment, which contained only 1 person. This would have created a very 

long output table that would not have been very useful. For this reason, to use this variable, I 

consolidated the incomes and created brackets to make them more efficient. So, 5 brackets were 

created. As mentioned earlier, this new variable was called app_inc_recode_2. For further details 

on the new income variable, see Figure 1.  

 The next step involved creating another new variable as well. As a reminder, to determine 

whether there is discrimination in mortgage lending, HMDA mandates that lenders collect and 

report data on the race and ethnicity of loan applicants. Applicants may choose up to 5 races to 

identify themselves and there are 5 categories that they may choose from: White; Black or 

African American; Asian; Native Hawaiian or Other Pacific Islander; and American Indian or 

Alaska Native. Applicants may choose one of two ethnicities: Hispanic or Latino, or Not 

Hispanic or Latino. Demographers often combine race and ethnicity when analyzing population 
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data. A commonly used list of demographic categories is (1) White, Non-Hispanic, (2) African 

American, Non-Hispanic (3) Asian, Non-Hispanic, (4) Native Hawaiian or Other Pacific 

Islander, Non-Hispanic, (5) American Indian or Alaska Native, Non-Hispanic, (6) Two or More 

Races, Non-Hispanic, (7) Hispanic, All Races. Sometimes, if the numbers of people in categories 

4 through 6 are relatively small, these will be aggregated and reported as “Other.” Even though 

the focus of my study was on White and African American applicants, I still created other 

demographic categories just in case they may be needed in the future for a later purpose. To 

create these categories, I needed to combine the race and ethnicity variables to create one new 

variable. This means that within SPSS, I used the recode function with if/then conditions for 

inclusion into the new categories. I created new variables called “app_race_code_1 thru 5” 

which took on a value of 1 through 7 based on the values of the variable (1 thru 5 as listed above; 

6 = not applicable and 7 = information not provided). This combined new variable was called 

App_Race_Eth. Within this variable, there were a total of 13,274 valid applicants with 3800 

applicants considered “missing.” This means that there were 3800 applicants that were not 

classified as any of the combined race and ethnicity categories within the variable. Of the 13,274 

valid applicants, non-Hispanic Whites made up 68.7% (n = 9,117), non-Hispanic African 

Americans made up 24.4% (n = 3,233), non-Hispanic Asians made up 2.7% (n = 362), non-

Hispanic Native Hawaiian made up 0.3% (n = 34), non-Hispanic American Indian made up 0.7% 

(n = 87), and Hispanics made up 3.3% (n = 441) of the applicants within the variable. 

 Then, I re-coded the App_Race_Eth variable to create a new race variable, 

App_Race_Eth_Recode, that only consisted of the two races that were analyzed in this study: 

White, Non-Hispanic and African American, Non-Hispanic. The sole purpose of making this 

new variable was because a frequency table of the App_Race_Eth variable displayed several 
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other races that were not relevant to the study and would interfere with the analysis between 

White and African American applicants. For this reason, App_Race_Eth_Recode was created to 

make the analysis much easier, more accurate, and more efficient. Within this variable, there 

were a total of 12,350 valid applicants with 4,724 applicants considered “missing.” This means 

that there were 4,724 applicants that were not classified as either of the two combined race and 

ethnicity categories within the variable. Of the 12,350 valid applicants, non-Hispanic Whites 

made up 73.8% (n = 9,117) and non-Hispanic African Americans made up 26.2% (n = 3,233) of 

the applicants within the variable. These selected variables were chosen because they were 

sufficient for analyzing whether there was housing discrimination based on the African 

American and White applicants in Pulaski County. 

Data Analysis 

  My research question was whether there were patterns of housing discrimination based 

on the White and African American populations in Pulaski County. I hypothesized that there will 

be significant differences; due to the history of redlining and discrimination in housing, as 

discussed in the literature review, I hypothesized that White, non-Hispanic mortgage applicants 

would be approved at higher rates than African American, non-Hispanic mortgage applicants.   

Once I created the new race variable, App_Race_Eth_Recode, I was able to cross-tabulate 

this with action_taken_recode to see whether the two different groups of White and African 

American applicants were approved and denied at the same rate. The crosstabulation command 

created an output table of frequencies that indicated the number of cases that fell into the 

categories. To determine whether the frequencies I obtained were significantly different than 

what I’d expect to obtain due to random chance, I had to use the chi-square test. If the results 

came back 0.05 or less, then this meant the results were statistically significant. The 
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App_Race_Eth_Recode variable was also cross-tabulated with other variables such as income 

and loan amounts to investigate other discriminatory lending practices. 

A very important and interesting part of an applicant’s denial is the reason for the denial 

itself of course. There was a nominal variable named denial_reason_name_1 but it, 

unfortunately, had an unclear and confusing category listing that was difficult to understand. 

Because of this, the denial_reason_1 numeric variable had labels added within it so that I could 

see why applicants were denied. Unfortunately, there were only a total of 927 valid individuals 

available and 16,147 individuals that were not included but considered “missing!” This variable 

was considered unreliable and, therefore, no crosstabs or further analysis was conducted. 

I, then, wanted to see whether income was related to race and ethnicity. To do this, I 

cross-tabulated App_Race_Eth_Recode with Action_Taken_Recode while controlling for 

app_inc_recode_2 to investigate each income bracket. This way I could see whether there were 

still differences in denial/approval rates for the White and African American groups in different 

income brackets. The next step involved cross-tabulating App_Race_Eth_Recode with 

Action_Taken_Recode while controlling for loan_amount_recode_2 to investigate each loan 

amount bracket. Doing this would allow me to see whether there were still differences in 

denial/approval rates for the White and African American groups in each loan amount bracket.  

Results 

The data collected from the analysis within SPSS was used to answer the research 

question about housing discrimination in 2017 based on the White and African American 

population in Pulaski County. My analysis's focus was to determine the approval and denial rates 

between Whites and African Americans within Pulaski County. Approval and denial rates were 
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analyzed based on the total applicant population, different income brackets, and different loan 

amount brackets.  

Denials 

 I hypothesized that there would be significant differences between the White and African 

American applicants; due to the history of redlining and discrimination in housing, I 

hypothesized that non-Hispanic White mortgage applicants would be approved at higher rates 

than the African American mortgage applicants. The results showed that there were 8,403 total 

applicants whose applications were either approved or denied, of which 27% (n = 2,264) were 

non-Hispanic African American; see Table 1. There was a total of 1,816 applications that were 

denied. Since 27% of the applicant population was African American, I’d expect about 490 of 

the totals who were denied to be African American applicants. Instead, I see that 37% (n = 838) 

of African American applicants were denied. On the flip side, 73% (6,139) of the total applicants 

were White, Non-Hispanic. However, there was only 15.9% (n = 978) White, Non-Hispanic 

denied. I wanted to know whether these differences were significant or not. So, I used the chi-

square test. The difference was statistically significant with a large value of chi-square: χ2 (1) = 

433.988, p < .001. So, the research hypothesis was supported. 

Table 1 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) in Pulaski County, Arkansas in 2017 
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Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_taken_Recode and App_Race_Eth_Recode variables. The analysis was 

conducted within the Statistical Package for the Social Sciences (SPSS). The data for this table is 

from the 2017 Arkansas HMDA dataset located on the CFPB website. 

Approval/Denial Rates per Income Bracket 

It showed that within the $0-$49,000 income bracket, 25.7% (n = 365) of the White 

applicants with incomes below $50,000 were denied while 74.3% (n = 1,057) had loans 

originated; and 43.7% (n = 416) of the African American applicants with incomes below $50,000 

were denied while 56.3% (n = 537) had loans originated. A much higher percentage of African 

Americans were denied. See Table 2. The difference was statistically significant with a large 

value of chi-square: χ2 (1) = 83.612, p < .001. Within the $50,000-$74,999 income bracket, 14.8% 

(n = 201) of the White applicants with income in between $50,000 and $74,999 were denied 

while 85.2% (n = 1,158) had loans originated; 35.3% (n = 211) of the African American 

applicants with income in between $50,000 and $74,999 were denied while 64.7% (n = 387) had 

loans originated. A much higher percentage of African Americans were denied. See Table 3. The 

difference was statistically significant with a large value of chi-square: χ2 (1) = 104.939, p < .001. 

Within the $75,000-$99,000 income bracket, 14.1% (n = 139) of the White applicants with 
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income in between $75,000 and $99,000 were denied while 85.9% (n = 849) had loans 

originated; 36.4% (n = 96) of the African American applicants with income in between $75,000 

and $99,000 were denied while 63.6% (n = 168) had loans originated. A much higher percentage 

of African Americans was denied. See Table 4. The difference was statistically significant with a 

large value of chi-square: χ2 (1) = 67.918, p < .001. Within the $100,000-$149,000 income 

bracket, 13% (n = 136) of the White applicants with income in between $100,000 and $149,000 

were denied while 87% (n = 849) had loans originated; 30.6% (n = 56) of the African American 

applicants with income in between $100,000 and $149,000 were denied while 69.4% (n = 127) 

had loans originated. A much higher percentage of African Americans was denied. See Table 5. 

The difference was statistically significant with a large value of chi-square: χ2 (1) = 36.353, p < 

.001. Within the $150,000 and higher income bracket, 7.9% (n = 85) of the White applicants 

with income $150,000 and higher were denied while 92.1% (n = 992) had loans originated; 20% 

(n = 19) of the African American applicants with income $150,000 and higher were denied while 

80% (n = 76) had loans originated. A much higher percentage of African Americans was denied. 

See Table 6. The difference was statistically significant with a large value of chi-square: χ2 (1) = 

15.827, p < .001. So, the research hypothesis was supported. For further details surrounding the 

chi-square results, see Table 7.  

Table 2 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Income Less Than or Equal to $49,999 in Pulaski County, Arkansas 

in 2017 
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Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and App_inc_recode_2 variables in 

the 1st income bracket. The analysis was conducted within the Statistical Package for the Social 

Sciences (SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the 

CFPB website. 

Table 3 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Income Between $50,000 - $74,999 in Pulaski County, Arkansas in 

2017 

 

 

Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and App_inc_recode_2 variables in 

the 2nd income bracket. The analysis was conducted within the Statistical Package for the Social 
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Sciences (SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the 

CFPB website. 

Table 4 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Income Between $75,000 - $99,999 in Pulaski County, Arkansas in 

2017 

 

Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and App_inc_recode_2 variables in 

the 3rd income bracket. The analysis was conducted within the Statistical Package for the Social 

Sciences (SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the 

CFPB website. 

Table 5 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Income Between $100,000 - $149,999 in Pulaski County, Arkansas 

in 2017 
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Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and App_inc_recode_2 variables in 

the 4th income bracket. The analysis was conducted within the Statistical Package for the Social 

Sciences (SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the 

CFPB website. 

Table 6 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Income $150,000 ad Higher in Pulaski County, Arkansas in 2017 

 

 

 

Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and App_inc_recode_2 variables in 
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the 5th income bracket. The analysis was conducted within the Statistical Package for the Social 

Sciences (SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the 

CFPB website. 

Table 7 

Chi-square Test Results for Mortgage Application Originations and Denials by Racial Groups 

(Whites and African Americans) for Income Less Than $50,000, between $50,000 - $74,999, & 

$75,000 - $99,999, $100,000 - $149,999, & $150,000 and Higher in Pulaski County, Arkansas in 

2017 

 

 

 

 

 
 

Note. This table demonstrates the chi-square test results for: incomes less than or equal to 

$49,999 (n = 2,375), incomes of $50,000 to $74,999 (n = 1,957), incomes of $75,000 to $99,999 

(n = 1,252), incomes of $100,000 to $149,999 (n = 1,226), and incomes of $150,000 and higher 

(n = 1,172). The analysis was conducted within the Statistical Package for the Social Sciences 

(SPSS). The data for this table is from the 2017 Arkansas HMDA dataset located on the CFPB 

website. 

Approval/Denial Rates per Loan Bracket 

The results showed in Table 8 that within the $0-$49,000 loan amount bracket, there were 

only 42.2% (n = 220) of African Americans that had loans originated and 57.8% (n = 301) that 
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were denied, while there were 63.6% (n = 407) of Whites that had loans originated and only 

36.4% (n = 233) that were denied. The difference was statistically significant with a large value 

of chi-square: χ2 (1) = 52.788, p < .001. Within the $50,000-$99,999 loan amount bracket, there 

were only 59.8% (n = 344) of African Americans that had loans originated and 40.2% (n = 231) 

that were denied, while there were 76.2% (n = 831) of Whites that had loans originated and 

23.8% (n = 260) that were denied. See Table 9. The difference was statistically significant with a 

large value of chi-square: χ2 (1) = 48.383, p < .001. Within the $100,000-$199,999 loan amount 

bracket, there were 73.6% (n = 599) of African Americans that had loans originated and 26.4% 

(n = 215) that were denied, while there were 88% (n = 2,233) of Whites that had loans originated 

and 12% (n = 305) that were denied. See Table 10. The difference was statistically significant 

with a large value of chi-square: χ2 (1) = 97.448, p < .001. Within the $200,000 and Higher loan 

amount bracket, there were only 74.3% (n = 263) of African Americans that had loans originated 

and 25.7% (n = 91) that were denied, while there were 90.4% (n = 1,690) of Whites that had 

loans originated and 9.6% (n = 180) that were denied. See Table 11. The difference was 

statistically significant with a large value of chi-square: χ2 (1) = 71.930, p < .001. So, our research 

hypothesis was supported. For further details surrounding the chi-square results, see Table 12. 

Table 8 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Loan Amounts Less Than $50,000 in Pulaski County, Arkansas in 

2017 
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Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and Loan_Amount_Recode_2 

variables in the 1st loan amount bracket. The analysis was conducted within the Statistical 

Package for the Social Sciences (SPSS). The data for this table is from the 2017 Arkansas 

HMDA dataset located on the CFPB website. 

Table 9 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Loan Amounts Between $50,000 - $99,999 in Pulaski County, 

Arkansas in 2017 

 

 

Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and Loan_Amount_Recode_2 

variables in the 2nd loan amount bracket. The analysis was conducted within the Statistical 
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Package for the Social Sciences (SPSS). The data for this table is from the 2017 Arkansas 

HMDA dataset located on the CFPB website. 

Table 10 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Loan Amounts Between $100,000 - $199,999 in Pulaski County, 

Arkansas in 2017 

 

 

Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and Loan_Amount_Recode_2 

variables in the 3rd loan amount bracket. The analysis was conducted within the Statistical 

Package for the Social Sciences (SPSS). The data for this table is from the 2017 Arkansas 

HMDA dataset located on the CFPB website. 

Table 11 

Cross Tabulation for Mortgage Application Originations and Denials by Racial Groups (Whites 

and African Americans) for Loan Amounts $200,000 and Higher in Pulaski County, Arkansas in 

2017 
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Note. This table demonstrates the results of running a descriptive statistics function to cross-

tabulate the Action_Taken_Recode, App_Race_Eth_Recode, and Loan_Amount_Recode_2 

variables in the 4th loan amount bracket. The analysis was conducted within the Statistical 

Package for the Social Sciences (SPSS). The data for this table is from the 2017 Arkansas 

HMDA dataset located on the CFPB website. 

Table 12 

Chi-square Test Results for Mortgage Application Originations and Denials by Racial Groups 

(Whites and African Americans) for Loan Amounts Less Than or Equal To $49,999, Between 

$50,000 - $99,999, $100,000 - $199,999, & $200,000 and Higher in Pulaski County, Arkansas in 

2017 

 

 

 
 

 
Note. This table demonstrates the chi-square test results for: loan amounts less than or equal to 

$49,999 (n = 1,161), loan amounts of $50,000 to $99,999 (n = 1,666), loan amounts of $100,000 

to $199,999 (n = 3,352), and loan amounts of $200,000 and higher (n = 2,224). The analysis was 
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conducted within the Statistical Package for the Social Sciences (SPSS). The data for this table is 

from the 2017 Arkansas HMDA dataset located on the CFPB website. 

The results were statistically significant with a large value of chi-square for each loan 

amount bracket. So, the research hypothesis was supported. This analysis showed that in every 

loan amount bracket, Whites had loans originated at a higher percentage than African 

Americans. 

Discussion 

The results showed that out of 8,403 applicants whose applications were either approved 

or denied, 37% (n = 838) of African American, Non-Hispanic applicants were denied while only 

15.9% (n = 978) of White, Non-Hispanic applicants were denied. To get a more detailed analysis 

of the data between African Americans and White applicants, the approval and denial rates 

within income and loan amount brackets were also investigated. Of the African American 

applicants in the $0-$49,000 income bracket, there was a much higher percentage denied (43.7% 

of African Americans were denied, 56.3% had loans originated while only 25.7% of the White 

population were denied, 74.3% had loans originated). There continued to be a higher percentage 

of African Americans that were denied in all the subsequent income brackets. The same results 

applied to the respective loan amount brackets as well. For example, within the $0-$49,000 loan 

amount bracket, there were only 42.2% (n = 220) of African Americans had loans originated and 

57.8% (n = 301) were denied, while there were 63.6% (n = 407) of Whites that had loans 

originated and only 36.4% (n = 233) that were denied. There continued to be a higher percentage 

of African Americans that were denied in all the subsequent loan amount brackets. Also, the 

results of the Munnell et al. (1996) study indicated that African American and Hispanic 

applicants had weaker credit histories, less income, net wealth, and liquid assets, and higher 
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loan-to-value ratios than their White counterparts. These relevant deciding factors could also be 

another potential reason for the results of my study. Denial reasons were not able to be fully 

investigated due to SPSS's inability to properly read the data for those additional factors.  

My findings aligned with many themes recognized in the literature, but I also had unique 

areas that were included for Pulaski County that I didn’t find in the literature. For instance, both 

my study and the Munnell et al. (1996) study had the same hypothesis that there would be a 

higher rate of origination of loans for whites than there would be for minorities. The Munnell et 

al. (1996) study’s results also showed that minorities were more than twice as likely to be denied 

a mortgage as Whites; both African American and Hispanic applicants had higher denial rates 

than Whites. My analysis, however, found differences in the mortgage approval and denial rates 

within different income and loan amount brackets. Approval and denial rates within income and 

loan amount brackets were not something I had found in the literature before conducting this 

analysis. For years, HMDA has been missing key deciding factors that are used at banks to make 

loan decisions such as loan-to-value ratios (calculated by dividing the amount borrowed by the 

appraised value of the property), credit scores, and even wealth (Delis & Papadopoulos, 2019).  

To reiterate, I will work with the Fair Housing Test Coordinator to develop a strategy for 

testing lenders and financial institutions for violations of the Fair Housing Act. I may also help 

administer the tests as well. This research will allow Legal Aid of Arkansas, or any other 

organization/person in the area or afar, to potentially minimize housing discrimination in Pulaski 

County or other areas of concern, draw comparisons and replicate the study to analyze mortgage 

data more effectively. This work could also potentially help many families and/or individuals 

(especially minorities) that face not only hardships due to COVID-19 and everyday life, but 

additional challenges within the mortgage lending business as well. 
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Limitations 

It should be noted that my analysis using SPSS was not able to successfully investigate 

potential redlining. I found differences in the numbers between Whites and African American 

applicants, but those differences arose from an analysis of actual applications. Redlining isn’t 

just subprime loans but refers to a lack of effort or means to reach certain communities/tracts to 

produce applications for African Americans. So, in other words, no qualitative data was gathered 

during this research study and there was no respective variable within the HMDA dataset for 

analysis to determine if redlining had taken place. I was also not able to investigate all the denial 

reasons due to the SPSS program’s inability to read the data properly and thoroughly within the 

denial_reason_1 variable. I could only analyze the small percentage of denial reasons that SPSS 

was able to open within its program. This is even more reason to conduct additional analyses 

using statistical software programs that are designed to analyze HMDA data.   

Another limitation is that this study only relied on HMDA data to determine whether 

there was discrimination in Pulaski County. The Fischer (2013) study used HMDA data merged 

with data from the Census and American Community Survey (ACS). The results of that study are 

much more extensive and credible due to the investigated two merged datasets. However, the 

limitation of the Fischer (2013) study was that it focused primarily on data from the ’90s. My 

study has the limitation of only focusing on the year 2017 mortgage data. A sufficient way to 

address this limitation would be to focus on multiple and more recent datasets such as the 2019 - 

2021 Arkansas HMDA datasets.  

There were also not any specific lenders that were analyzed in this study. In fact, the 

2017 Arkansas HMDA dataset used in this study did not include any specific lenders at all. This 

is important because this limitation makes it more difficult to identify the lending institutions that 
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could be responsible for discrimination. A suggestion for future research studies would be to 

focus on a particular lender(s) and analyze their lending history. This would be substantial 

because if it is shown that discrimination has taken place, identifying what lender and/or lending 

institution to pursue with further legal action would already be established. This would save a lot 

of precious time and resources. 

Several individual studies in the literature review used multiple forms of data analysis to 

answer their research question. One of the biggest limitations of this study is that there wasn’t 

more than one multivariate analytical method used to help provide more evidence. In future 

studies, it would be a much more thorough approach to consider using the logit model technique 

like Popick (2022) and Munnell et al. (1996), the Ordinary Least Squares regression used by 

Fischer (2013) and Munnell et al. (1996), a linear model with probit analysis like Black et al. 

(1978), or even a dissimilarity index like Fischer (2013). It should also be considered to use a 

data collection method such as a survey like Munnell et al. (1996) and Black et al. (1978). 

Recommendations 

These recommendations are based on the requests made by me and Legal Aid of 

Arkansas. These requests led to my main research question pertaining to housing discrimination 

in 2017 based on the White and African American population in Pulaski County. During this 

Capstone project, I downloaded the 2017 Arkansas HMDA dataset from the CFPB and created 

from that dataset another dataset specifically for Pulaski County, which I analyzed using the 

Statistical Package for the Social Sciences (SPSS). I have developed recommendations for 

further research as well as testing strategies. 

 The first recommendation would be to conduct another analysis of Pulaski County’s 

mortgage data but this time using both HMDA and non-HMDA data. Doing this would create a 
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more complete and therefore credible collection of data results. Having a more complete 

collection of data could make developing a strategy to test lenders and financial institutions for 

Fair Housing Act violations easier. The results from an analysis of both HMDA and non-HMDA 

data could also represent a more accurate depiction of potential housing discrimination; however, 

this does not mean that the results would necessarily change significantly. Popick's (2022) study 

showed that non-HMDA data could have added to the strength of their research due to the 

expanded 2020 HMDA data nevertheless resulting in disparities and suspicious findings against 

African Americans.  

 My second recommendation would be to use a different analytical program than SPSS. 

While SPSS is a great program to use and served me well in this Capstone project, it is still not a 

program specifically designed for analyzing mortgage data. While I enjoyed the entire process, 

there were still a couple of things that I couldn’t do, and the things that I could do (such as 

combining variables, recoding variables, and screenshotting output tables) would not be 

necessary or would already be pre-done for the user in another analytical program (such as 

LendingPatterns ™)1 designed to analyze mortgage data. 

Conclusion 

The research study I conducted provides good insights into the mortgage market's 

potential racial and economic disparities in Pulaski County and can help us ask the right 

questions. Again, due to the limitations of HMDA data, my research did not provide complete 

evidence that in 2017 there was lending discrimination. Instead, the research at least points us in 

the right direction to start prioritizing the bad lenders to focus on. It is recommended to include 

non-HMDA data in future studies and to use a statistical program specifically designed to 

 
1 https://compliancetech.com/suite/  

https://compliancetech.com/suite/
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analyze mortgage data. I believe that through my literature review, methodology and analysis, 

this study was successful and provided adequate information about the 2017 Pulaski County 

HMDA data to inspire future research. This research will serve as a foundation to help Legal Aid 

to inform and develop a strategy for testing lenders and financial institutions for Fair Housing 

Act violations within the community. It also provides an overall understanding of how important 

Fair Housing is to the community and why everyone should pay close attention to it. I hope this 

Capstone project will provide avenues for new ideas to support underserved populations to 

increase equity and build a stronger and fairer community.  
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