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Key Takeaways

•	 Lenders continue to reinforce patterns of structural racism in formerly 
redlined neighborhoods, regardless of local market dynamics. Fifty-five 
years after Congress outlawed using discriminatory maps to guide mortgage 
lending, race-based exclusion from homeownership is still a de facto reality.

•	 Policymakers and analysts can now definitively and precisely connect 
present-day conditions to past structural discrimination. The new HMDA 
Longitudinal Dataset (HLD) created to make this report possible clears up data 
deficiencies that have stymied our understanding for decades.

•	 In light of these findings, it is imperative to implement and firmly enforce 
better-designed policy measures aimed at mitigating the impact of 
redlining and addressing residential segregation. Recent enhancements 
to the Community Reinvestment Act (CRA), and the long-awaited Affirmatively 
Furthering Fair Housing (AFFH) rules yet to be finalized by the US Department 
of Housing and Urban Development (HUD), are important steps to mitigate the 
impact of redlining and diminish residential segregation in communities. But they 
may not be sufficient on their own, given the stickiness of redlining’s legacy over 
the half century since the Fair Housing Act (FHA) became law.

www.ncrc.org
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https://ncrc.org/environmental-justice-coalition-letter-on-huds-affirmatively-furthering-fair-housing-affh-rule/?gad_source=1&gclid=CjwKCAjwrvyxBhAbEiwAEg_KgtC5T4Xx60baJ1UWvBI0LH-6mp8v9q2k1yOEMqror5jz2sd6rsaKtRoCRnQQAvD_BwE
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Introduction
Those who insist that overt racist repressions of the past have become irrelevant with the 
passage of time have long enjoyed a rhetorical advantage. The lived experiences of non-
White people in the 21st century are difficult to quantify because the data that anchors such 
debates is so noisy. 

That changes now, at least in the key policy sphere of homeownership. This report 
uncovers evidence that has for generations been locked away behind inconsistent reporting 
categories and mismatched geographic designations. 

The significance of this breakthrough requires context and explanation.

Redlining was one of several practices and policies which were instrumental in the creation 
of existing patterns of residential segregation. Maps created by the Home Owners Loan 
Corporation (HOLC) 90 years ago document the federal government’s development of 
redlining which codified less-formal local practices of exclusion and lending discrimination, 
perpetuating and expanding segregation and inequality nationwide. Discriminatory lending 
practices predate HOLC. The roots of redlining stretch back to the enslavement and 
exploitation of African Americans over the centuries, and to the xenophobia of many 
Americans toward many immigrant groups. This history of economic and social injustice laid 
the groundwork for many of the disparities we see today. 

These discriminatory practices were not outlawed until 1968. More than 50 years later, the 
socioeconomic stain they left has not washed out. Communities continue to be affected by 
the disparities in mortgage lending associated with residential segregation and the practice 
of redlining – as people living in such neighborhoods today know all too well.

But while the anecdotal evidence of long-term harms from past redlining is ample, precise 
quantitative analysis of the connections between the present and past has long been 
difficult. Researchers have faced a structural headwall: It became illegal to blanket-deny 
home loans to Black neighborhoods in 1968, but another 13 years passed before anyone 
gathered data on where home loans were getting made and to whom. Even after the 
Home Mortgage Disclosure Act (HMDA) came into effect in 1981, data requirements and 
geographic boundaries shifted so often that it was difficult or impossible to make apples-to-
apples comparisons.

Impossible, that is, until now.

This report introduces a new HMDA Longitudinal Dataset (HLD) which cleans up the noise 
left by serial shifts to HMDA rules and Census boundaries. Created with funding from the 
National Institutes of Health (NIH grant AG080401), the HLD breaks down barriers that have 
impeded a wide range of policy efforts beyond the capital and housing markets themselves 

www.ncrc.org

https://www.icpsr.umich.edu/web/ICPSR/studies/39093
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– to include public health, sociology and political science. Researchers, advocates and 
policymakers can now reach conclusions regarding complex questions spanning a 
multigenerational time period, where previously such inquiry was constrained to smaller time 
windows or hampered by mismatched geographic and ethnographic parameters. We are 
excited to see what questions our peers in other fields might think up to tackle using this 
resource.

For now, though, we can begin by answering one of the key questions for the community 
development professionals and racial economic justice advocates who the National 
Community Reinvestment Coalition (NCRC) represents: Why does mortgage lending 
in formerly-redlined neighborhoods still lag levels found elsewhere? Is it because those 
neighborhoods are authentically different as housing markets – with older housing stock, 
more renters, less new development activity, etc. – or are redlined communities getting even 
less lender attention than others once adjusting for those factors?

We found that over the past four decades the average redlined neighborhood got about 
3,000 fewer mortgages than those deemed as the ‘Best’ by the HOLC mapmakers – after 
leveling out legitimate market factors related to housing availability.

In other words, lenders are under-serving pockets of America that were historically 
marginalized. In the time when the HOLC was active, those pockets included the Black 
descendants of American chattel slavery, but also immigrant groups considered undesirable 
by many Americans. Today, these places remain marginalized and are overwhelmingly 
populated by Black and Brown people. Redlining established decades-long patterns of 
disinvestment in many minority neighborhoods – creating a self-fulfilling prophecy of racial 
and economic segregation and disadvantages. 

How can households in redlined areas build wealth if they remain de facto excluded from 
lending despite a robust legislative structure intended to ensure those very families can 
become homeowners? How can our country close the enduring racial wealth divide without 
curing this lingering disparity in access to credit?

This study – taken together with NCRC’s previous work on segregation and economic 
disadvantage in redlined neighborhoods – is an indictment of the operation of structural 
racism in American neighborhoods well into the 21st century.

www.ncrc.org

https://ncrc.org/holc/
https://ncrc.org/holc/
https://ncrc.org/holc-health/
https://ncrc.org/holc/
https://ncrc.org/holc-health/
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HMDA Originations By Year With HOLC Redlined Areas: 1981-2021
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Past Redlining and Present Inequity
Homeownership is a primary avenue to building wealth. In 2021, the value of the equity 
amassed through owning a home accounted for about 45 percent of the median net worth 
of homeowners overall. This figure climbs even higher for Black and Hispanic homeowners, 
constituting 63 percent and 66 percent of their household wealth respectively.1 The 
importance of homeownership equity in wealth accumulation underscores the role it plays in 
perpetuating the racial wealth gap (Figure 1).2 As of 2022, Black households held a mere $15 
for every $100 in wealth held by their White counterparts.3 

1	 The data sources and referenced Pew report utilize the term “Hispanic,” although Latino can more accurately describe the geographic 
origin of people identifying as members of the group. This report adheres to the original data sources and uses the term “Hispanic.”   
https://www.pewresearch.org/race-ethnicity/2023/12/04/the-assets-households-own-and-the-debts-they-carry/)

2	 While median values are less impacted by outliers we also use average values in Figure 1. We also weight those medians based on the 
percent of families that own each kind of asset. This is because ownership rates for most assets falls below the 50 percent mark, which 
would otherwise result in a $0 median value for most of these assets. Instead, the weighted median represents the median amount 
held across the entire population. Contact the authors for more detail.

3	 https://www.brookings.edu/articles/black-wealth-is-increasing-but-so-is-the-racial-wealth-gap

Figure 1

Click to view 
interactive chart 

www.ncrc.org

https://www.pewresearch.org/race-ethnicity/2023/12/04/the-assets-households-own-and-the-debts-they-carry/#:~:text=Among U.S. homeowners overall %E2%80%93 that,the other half derived less
https://www.brookings.edu/articles/black-wealth-is-increasing-but-so-is-the-racial-wealth-gap/#:~:text=...in 2022%2C for,19 pandemic%2C wealth increased unevenly
https://ncrc.org/decades-of-disinvestment/#fig01
https://ncrc.org/decades-of-disinvestment/#fig01
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Racial disparities in homeownership are a major contributor to the racial wealth gap. 
Despite the heightened reliance of Black and Hispanic households on homeownership for 
wealth accumulation, the gap in homeownership rates is substantial. Black homeownership 
made significant strides during the 20th Century, peaking in 1980. But this progress eroded 
over the past 20 years resulting in a decrease in the Black homeownership rate from 
53.9 percent in 1980 to merely 47.0 percent by 2020. The gap between Black and White 
homeownership levels was wider in 2020 than it was in 1900 (Figure 2).4

Redlining is an important historical factor which contributed to both the homeownership and 
wealth gaps between White and non-White America. The term “redlining” refers to practices 
that deny households access to credit based on the neighborhood that they live in, not their 
individual creditworthiness. This systemic barrier perpetuated a cycle wherein Black and 
immigrant households were confined to segregated neighborhoods with lower home values, 
exacerbating the wealth gap and impeding intergenerational wealth transfer.5 Historically, 
the opportunity to own a home was made available to millions of White households in the 
post-war period through Federal Housing Administration (FHA) and Department of Veterans 

4	 https://ncrc.org/the-racial-wealth-divide-and-black-homeownership-new-data-show-small-gains-deep-fragility/

5	  Kendi, I. X. (2016). Stamped from the beginning: The definitive history of racist ideas in America. Hachette UK.

Figure 2

Click to view 
interactive chart 

www.ncrc.org

https://ncrc.org/the-racial-wealth-divide-and-black-homeownership-new-data-show-small-gains-deep-fragility/
https://ncrc.org/decades-of-disinvestment/#fig02
https://ncrc.org/decades-of-disinvestment/#fig02
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Affairs (VA) lending – but Black households were for decades mostly excluded from access to 
federally-backed and private mortgages.6 

Extensive and prolonged racial discrimination in mortgage lending further entrenched 
residential segregation in American cities. This segregation has wider negative effects beyond 
the first-order limiting of opportunities for enhancing wealth by accumulating equity through 
homeownership. It in turn fostered disparities in neighborhood access to education7 and 
employment opportunities8 and created health disparities due to lack of access to quality 
healthcare9 and exposure to environmental stressors and hazards.10 Racial segregation was 
established and maintained by a complex interlinkage of social practices and norms with 
concrete policies at the federal, state and local levels. The legal structures, public policies 
and business practices involved in residential segregation included racially restrictive deeds 
and covenants on the sale of property, land use and zoning restrictions, real estate steering,11 
social pressure, violence and redlining. 

Redlining was widely practiced by both the federal government and private lenders for 
decades until it was made illegal by the Fair Housing Act of 1968. The most notable example 
of the true extent of redlining is contained in the structured classification system and 
“residential security maps” created by the HOLC during its “City Survey” project completed 
between 1936 and 1940. The HOLC maps were filed by government employed field agents, 
who relied upon local realtors, lenders and city employees to provide information about 
neighborhood valuations, conditions and demographics.12 The map of Shreveport, Louisiana, 
is an example of an early HOLC map listing the local contributors to the grading (Figures 
3a, 3b, 3c). The HOLC grading system reflects local knowledge of the communities being 
graded, and provides much detail on neighborhood composition and how classification 
decisions were made.13

6	  Rothstein, R. (2017). The color of law: A forgotten history of how our government segregated America. Liveright Publishing.

7	  Owens, A. (2020). Unequal opportunity: School and neighborhood segregation in the USA. Race and Social Problems, 12, 29-41.

8	  Johnson Jr, O. (2010). Assessing neighborhood racial segregation and macroeconomic effects in the education of African Americans. 
Review of educational research, 80(4), 527-575.

9	 Gaskin, D. J., Dinwiddie, G. Y., Chan, K. S., & McCleary, R. R. (2012). Residential segregation and the availability of primary care 
physicians. Health services research, 47(6), 2353-2376.

10	 Morello-Frosch, R., & Lopez, R. (2006). The riskscape and the color line: examining the role of segregation in environmental health 
disparities. Environmental research, 102(2), 181-196.

11	 “Steering” refers to the real estate practice of directing homeseekers to homes based on the racial make-up of the neighborhood. 
https://www.justice.gov/crt/fair-housing-act-1 

12	 https://dsl.richmond.edu/panorama/redlining/howandwhy 

13	  In the case of Shreveport, some neighborhoods with a population of Whites, African Americans, and immigrants did receive a “B”, 
“Still Desirable”  or “C”, “Definitely Declining” grade, a rarity in the HOLC maps. The Shreveport map is undated, but does not use 
the standardized grading sheet, and may be an example of how the HOLC grading system became more formalized over time. In 
most cases  neighborhoods with any Black residents were automatically downgraded by the HOLC, and given a “D” or “Hazardous” 
classification.

www.ncrc.org

https://www.urban.org/racial-equity-analytics-lab/structural-racism-explainer-collection/causes-and-consequences-separate-and-unequal-neighborhoods
https://www.aaihs.org/black-homeownership-before-world-war-ii/
http://ncrc.org/redlining/
https://www.justice.gov/crt/fair-housing-act-1
https://dsl.richmond.edu/panorama/redlining/howandwhy
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Figure 3a: Undated HOLC residential security map of Shreveport, LA. This map was probably made prior to standardization 
of the grading sheet. (Source: Mapping Inequality, U. of Richmond, DSL)

www.ncrc.org
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Figure 3c displays the comments made on the “D” or “Hazardous” graded 
neighborhoods of the city. The HOLC grading system reflected local 
understanding of which neighborhoods would be redlined by lenders.  

Figure 3b is an example of how the local real estate community acted as key 
sources of information regarding neighborhoods and their classification. In the case 
of Shreveport, six local realtors, one of whom was a broker and the city engineer 
contributed to the neighborhood classifications used by the HOLC field agent. 
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The map of Atlanta (Figure 4a & 4b) is an example of the standardized HOLC grading 
sheets introduced by the “City Survey” project, and was created later than the Shreveport 
map. These grading sheets instituted greater uniformity in neighborhood assessments. 
Atlanta neighborhoods with any Black residents were downgraded to a “D” or “Hazardous” 
rating. The HOLC grading sheet for the area around Clark University shows that despite 
the presence of the school and high levels of homeownership, it was still classified as 
“Hazardous” with a recommendation that the HOLC sell any properties held there. The 
evolution of federal real estate valuation was gradual, and the HOLC and FHA worked 
together to develop the institutional logic of racial discrimination in mortgage lending.14 

14	 Winling, L. C., & Michney, T. M. (2021). The roots of redlining: Academic, governmental, and professional networks in the making of 
the new deal lending regime. Journal of American History, 108(1), 42-69.

Figure 4a – HOLC residential security map of Atlanta from 1938. (Source: Mapping Inequality, U. of Richmond, DSL)

www.ncrc.org



14

NCRC 
RESEARCH

Decades of Disinvestment: Historic Redlining and 
Mortgage Lending Since 1981

Figure 4b - HOLC standard grading sheet for neighborhood section D14 in Atlanta. The HOLC and the FHA 
worked together to standardize their methods, institutionalizing the logic of racialized mortgage risk appraisal 
which lasted for decades.

www.ncrc.org
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In the period following creation of the HOLC maps – the post-war period – after two decades 
of depressed housing construction there was an explosion in the demand for modern housing 
as America entered the “Baby-boom” era of extensive suburbanization. Opportunities to build 
wealth through increasing home equity were available to a generation of American families, 
an opportunity that bypassed Black people because of segregation and redlining. The 
“institutional logic of racial segregation in mortgage lending” had been fully developed.

But why focus on the maps created by the HOLC? The maps are over 90 years old, and much 
has changed since the 1940s. Besides, there is little evidence that the HOLC discriminated in 
its lending, because most of its loans were made before the maps were created.15 The best 
evidence is that the HOLC and FHA – which extensively discriminated in its lending – worked 
together to formalize and promote underwriting standards that embedded racism in the 
mortgage process.16 These federal agencies held conferences, published articles, created the 
redlining maps and adhered to underwriting manuals – all of which promoted a segregationist 
mindset favoring lending to White families in White-only areas. Recent scholarship by the 
National Bureau of Economic Research (NBER) has shown how closely FHA lending in the 
1940s adhered to HOLC maps in the cities of Baltimore, Greensboro, North Carolina, and 
Peoria, Illinois, with little lending in the “Hazardous” graded areas of those cities, but robust 
lending elsewhere.17 Consequently, the HOLC redlining maps are a valid guide to which 
neighborhoods of cities would have been considered by the lending community as both good 
and bad credit risks – and a predictor of where investment in housing flowed during post-war 
suburbanization, right up until 1968. 

Because housing endures for decades, these neighborhood risk evaluations at the local and 
federal levels established patterns of investment and disinvestment which lasted for decades, 
extending far beyond the direct effect of shaping who did and did not own their own home: 
Neighborhoods qualified as “Best” by the mapmakers would have had higher tax bases, and 
the better-funded schools and other public services those taxes supported would have helped 
make for more robust and stable local economic activity. Places graded “Hazardous” by the 
mapmakers would have faced a higher degree of difficulty to generate those same virtuous 
cycles that are the foundation of human prosperity. The HOLC city-survey maps and FHA 
policies are a clear example of the operation of structural racism in the housing market, the 
effects of which impacted how American cities developed, shaping exposure to harms and 
access to opportunities. Redlining by private banks and federal agencies was a key part in the 
creation of urban residential segregation which persists to this day.18  

15	 Michney, T. M., & Winling, L. (2020). New perspectives on new deal housing policy: explicating and mapping HOLC loans to African 
Americans. Journal of Urban History, 46(1), 150-180.

16	 Winling, L. C., & Michney, T. M. (2021). The roots of redlining: academic, governmental, and professional networks in the making of the 
new deal lending regime. Journal of American History, 108(1), 42-69.

17	 Fishback, P., Rose, J., Snowden, K. A., & Storrs, T. (2022). New evidence on redlining by federal housing programs in the 1930s. 
Journal of Urban Economics, 103462.

18	 https://ncrc.org/redlining-score/

www.ncrc.org
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Cutting Through The Noise: A New Solution To 
Challenges In Prior Research	
Given this historic example of discrimination and disinvestment, have the HOLC graded 
“Hazardous” areas received fewer mortgage originations in recent decades? Have the 
communities that were set up to fail at developing virtuous-cycle local economics managed a 
‘reset’ of mortgage activity that could support a bounceback in the near future? 

A few studies have been published on racial disparities in mortgage approval rates,19 and in 
interest rates and fees.20 Studies on this issue have been hampered by the limited availability 
of individual credit-scoring data. Federal agencies and credit data analytics firms like Experian, 
Equifax and Transunion have access to a more complete dataset of mortgages and credit 
scoring data. Consequently, researchers and advocates rely on studies such as the one 
completed in the early 1990s by the Federal Reserve Bank of Boston. It found that while debt 
burden, credit scores and higher loan to value ratios did explain part of the racial disparity in 
mortgage denials, they failed to provide a complete explanation.21 However, a more recent 
Urban Institute study assessing denial rates came to a different conclusion. Urban’s study 
weighed multiple factors, like lending channels (conventional lenders versus government 
mortgages), and credit scoring to present a nuanced picture of factors which enter into 
mortgage credit decisions.22 The contrasting findings of these two studies provide an example 
of the difficulty of analyzing the mortgage lending approvals.

The lack of full data, combined with the complexity of decision-making in the mortgage 
approval process, clouds our ability to see the whole picture regarding individual mortgage 
approvals. Structural considerations – the preponderance of factors which over time have 
created barriers to credit access – are clearly a factor in racial disparities in mortgage 
originations.23 For instance, a study by the Federal Reserve Bank of Chicago compared higher 
and lower HOLC-graded neighborhoods, finding that segregation significantly increased in 
redlined neighborhoods.24 Additionally, the study found that declines in home values, credit 
scores and levels of homeownership in the lower graded neighborhoods persisted over the 
decades, with these effects being most notable in the redlined “Hazardous” and yellow-lined 
“Definitely Declining” graded neighborhoods.   

19	 Bayer, P., Ferreira, F., & Ross, S. L. (2018). What drives racial and ethnic differences in high-cost mortgages? The role of high-risk 
lenders. The Review of Financial Studies, 31(1), 175-205.

20	 Bhutta, N., & Hizmo, A. (2021). Do minorities pay more for mortgages?. The Review of Financial Studies, 34(2), 763-789. 

21	 https://www.bostonfed.org/publications/research-department-working-paper/1992/mortgage-lending-in-boston-interpreting-hmda-
data.aspx 

22	 Goodman, L. S., Bai, B., & Li, W. (2019). Real denial rates: A new tool to look at who is receiving mortgage credit. Housing Policy 
Debate, 29(5), 795-819.

23	 Faber, J. (2018). Segregation and the Geography of Creditworthiness: Racial Inequality in a Recovered Mortgage Market. Housing Policy 
Debate, 28, 215 - 247. https://doi.org/10.1080/10511482.2017.1341944.

24	 https://www.chicagofed.org/publications/working-papers/2017/wp2017-12

www.ncrc.org
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Our study explored disparities in the number of mortgage originations in ungraded and in 
HOLC graded neighborhoods since 1981. We asked: Are historic HOLC neighborhood 
grades associated with a lower number of mortgage loans in recent years when we 
compensate for factors of housing availability? Using the new HMDA Longitudinal Dataset 
(HLD) to establish consistent geographic boundaries for census tracts across decades, and 
a Historic Redlining Indicator (HRI) to assess the comparative level of HOLC grading, we 
test whether modern mortgage lending varies by historic HOLC grades after accounting 
for the number of housing units, levels of vacancy, homeowner occupancy and the age 
of the housing stock. Our study found a statistically significant decrease in the number of 
mortgage loans across neighborhoods that were formerly redlined by HOLC. 

The lowest number of loans were observed in areas labeled as “Hazardous” 90 years ago.
This relationship persists across the last four decades. When these results are coupled 
with our past studies of redlining, segregation and economic disadvantage and of the 
associations between redlining and adverse public health outcomes it underlines the 
interlinkage of structural racism and residential segregation in America’s urban structure 
– and suggests that market and policy actions taken since the de jure end of redlining 
have not achieved a de facto resolution. Without such resolution, the same patterns of 
disinvestment described above – and of compounded racial disparities in health and wealth 
described in our other research – are likely to continue into the future. 

Analysis	
Our analysis assessed mortgage lending in HOLC graded and ungraded neighborhoods 
from metro areas across the nation over several decades. Supported by a National 
Institutes of Health grant with our partners at the University of Michigan (AG080401), NCRC 
created a new dataset of mortgage lending based on the federal reporting covering the 
last 40 years. Since 1981, data reported by banks, savings and loans, credit unions and 
mortgage companies has been made available through requirements of the Home Mortgage 
Disclosure Act (HMDA). This resource is the most comprehensive in its coverage of the 
mortgage lending market, with an estimated 80 to 90 percent of the loans made in rural and 
urban areas being recorded.25 

However, because reporting guidelines have changed and the reporting boundaries shifted 
over the years, a complete dataset for analysis of past lending patterns at the census tract 
level did not exist. The HMDA Longitudinal Dataset (HLD) was created to allow such a 
comparative analysis over decades. It includes mortgage loans made for owner-occupied, 
single family homes that were site built (not manufactured homes). The decadal data 
from the HLD is combined with information from the Historic Redlining Indicator (HRI), 

25	  https://www.philadelphiafed.org/surveys-and-data/community-development-data/home-mortgage-explorer-data-source

www.ncrc.org
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which evaluates the degree to which census tracts were overlapped by the HOLC grades. 
The redlining scores are provided in intervals from 1-4, with 4 representing tracts that 
were extensively or completely graded as “Hazardous”, or redlined in the federal maps. 
Conversely, census tracts in interval 1 were primarily graded as “Best,” while 0 represents 
ungraded tracts – most of which were developed in decades after the HOLC completed its 
activities. 

Descriptive patterns
The average number of mortgages made at the census tract level changed substantially 
over the decades. A bar chart of mortgage originations (Figure 5) clarifies the pattern as 
demand ebbed and flowed over time, but it also indicates changes to the HMDA program 
itself. In the 1980s, the low decadal average of only 340 mortgages per tract was caused by 
problems with the HMDA program reporting standards, which were evolving after their initial 
implementation, and the reduced demand for mortgages during an era of high interest rates 
and inflation. Subsequent decadal averages of the 1990s and 2000s indicate a recovering 
market, but the housing bubble evolved in the mid-2000s, crashing during the housing 
crisis of 2007-2008. The decade since 2010 reflects recovery, then a substantial increase 
in lending until 2019, as interest rates declined to unprecedented levels, and lending to 
refinance mortgages and purchase homes spiked. 

Figure 5

Click to view 
interactive chart 

www.ncrc.org
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America’s supply of newly built structures has declined over decades, as the examination 
of several issues related to housing captured in Figure 6 reveals. The percentage of housing 
units 30 or more years old has increased as construction has decreased. In 1980, only 40 
percent of US housing stock was 30 years old or older, but this rose to over 70 percent 
by 2019. During the same period there was no increase in the percentage of multi-family 
dwelling units, with less than a 1 percent fluctuation in the availability of this type of housing. 
Meanwhile, owner-occupancy increased slightly. The average number of vacancies has 
fluctuated not more than 4 percent over the period. 

Overall, these numbers demonstrate the failure of the US housing system to produce 
sufficient new housing. The results are an aging housing stock and a static proportion of 
multi-family housing. 

In terms of mortgage lending activity, the average number of mortgage originations per 
census tract made in the decade since 2010 is 1,040. This is slightly higher than the number 
made during the 1990s, and considerably higher than the average of 340 loans made in 
the 1980s (appendix table A-1). We adjusted the number of mortgage originations to reflect 

Click to view 
interactive chart 

Figure 6

www.ncrc.org
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the number of housing units in the census tract, and then categorized the adjusted figures 
by decade and by the HOLC grade. A striking pattern appears when the originations are 
categorized in this way (Figure 7). In areas graded by the HOLC, there is a clear pattern 
where neighborhoods rated as “Best” receive the most loans. As the grades decrease, 
the number of loans also decreases, with the lowest-graded “Hazardous” neighborhoods 
receiving the fewest mortgages. 

This pattern, where each step down in grade corresponds to fewer loans, is described as 
a monotonic relationship. Monotonic means that the relationship between two variables 
moves in a single direction, either always increasing or always decreasing, without reversing. 
This consistent trend has been observed decade after decade. The only categories of 

place where loan numbers exceeded the “Best” graded neighborhoods were the ungraded 
neighborhoods in the 1980s through 2000s. The ungraded census tracts largely consist of 
areas that were developed after the HOLC maps were made – suburbs with larger numbers 
of newer housing stock. 

Figure 7

Click to view 
interactive chart 

www.ncrc.org
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In order to better understand these relationships at the local level, a dynamic map allows 
visualization of lending in neighborhoods with their HOLC grade, and the percentage of 
people of color living there. 

While this pattern is evident at the national level, it also appears when data for individual 
cities graded by the HOLC are examined. As an example, mortgage lending in Milwaukee 
is shown below (Figures 8a & 8b). There are notably fewer mortgages in both redlined 
neighborhoods and areas with higher percentages of people of color in Milwaukee (figure 
8a). The monotonic pattern of the chart makes this disparity explicit, lower levels of 
mortgage lending over the decades in each successively lower HOLC grade throughout this 
metropolitan area (figure 8b).

HMDA Originations By Year With HOLC Redlined Areas: 1981-2021

Click to view 
interactive chart 

www.ncrc.org
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Redlining is the denial of financial access 
to neighborhoods based on the community’s 
characteristics, not individual credit worthiness. 
Redlining typified mortgage lending practices by 
the federal government and private lenders for 
decades, right up until it was made illegal under 
the Fair Housing Act of 1968. As part of its work 
with the Univ. of Michigan and Univ. of Richmond 
under a grant from the National Institutes of Health, 
NCRC has developed a comprehensive database 

of mortgage lending activity over the past four 
decades. Our maps and analysis shows persisting 
patterns of fewer mortgages being made in redlined 
neighborhoods, and in communities with higher 
proportions of people of color. This evidence 
shows how structural racism continues to impact 
communities through disinvestment, and reduced 
financial access. NCRC’s efforts are crucial in  
establishing a more Just Economy. 

HOME MORTGAGE 
LENDING IN 
REDLINED AREAS

Figure 8b - Mortgage lending volume by decade in HOLC graded areas.

Figure 8a - Milwaukee originations in 2021, with HOLC graded, and minority areas.

Click to view 
interactive chart 

www.ncrc.org
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Statistical Tests

While the data presented above show differences in the level of lending across HOLC 
categories, do these differences meet the criteria of statistical significance for the 
relationship? In other words, can we be confident that the results really reflect differences 
in mortgage lending between the different grades that the HOLC used to define 
neighborhoods? We conducted several statistical tests including the Kruskal-Wallis test 
to assess whether the differences in the numbers of originations met the standards for 
statistical significance. The standard that we used was a 99.9 percent probability that 
a relationship between mortgage lending and redlining grades existed. First, we tested 
differences across grades for the total originations for the entire dataset spanning four 
decades (Appendix A-2). We made comparisons between ungraded and the different 
HOLC graded areas. Differences in the number of originations between these grades were 
statistically significant across all areas. For instance, the differences between ungraded 
and “Best” areas were negative, and significant, with a difference in the median amount 
of -757.475, meaning that there were significantly fewer loan originations in the ungraded 
census tracts compared to the “Best” areas over time – equating to an average of over 757 
loans over the four decades. While this relationship was not consistent across individual 
decades,26 in aggregate, more lending took place in “Best” graded areas than in any other 
category, with about 1,243, 2,264, and 3,034 more loans being made there on average 
than in the “Still Desirable”, “Definitely Declining”, or “Hazardous” HOLC graded areas, 
respectively. Conversely, the “Hazardous” tracts received fewer loans – 3,034 fewer than 
in “Best,” about 1,790 fewer than in “Still Desirable” and 770 fewer than in “Definitely 

26	  See appendix for full statistical results.

HOLC GRADED NUMBER FEWER/MORE HOLC GRADED

Best 1,243 MORE than in Still Desirable

Best 2,264 MORE than in Defi nitely Declining

Best 3,034 MORE than in Hazardous

Best 757 MORE than in Ungraded

Still Desirable 1,021 MORE than in Defi nitely Declining

Still Desirable 1,790 MORE than in Hazardous

Defi nitely Declining 770 MORE than in Hazardous

Ungraded 486 MORE than in Still Desirable

Ungraded 1,507 MORE than in Defi nitely Declining

Ungraded 2,276 MORE than in Hazardous

Table 1: Difference in the median number of originations by HOLC grade intervals. Over the past four decades, the median 
number of loans in neighborhoods graded “Best” by the HOLC was 3,034 higher than in “hazardous” graded, or redlined 
neighborhoods. (Source: HMDA Longitudinal Dataset, and Historic Redlining Indicator)

Comparison differences in mortgage loans by HOLC grade

www.ncrc.org
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Declining”. Census tracts which were redlined had statistically significantly fewer originations, 
indicating the persisting association of redlining with reduced numbers of mortgage loans.

While the data indicates that there are statistically significant differences in the number of 
mortgage originations made across the HOLC grades, could the differences be explained 
by other structural factors like housing availability, or whether the housing was in areas 
with high amounts of vacancy or multifamily properties? We’ve already seen how the 
age of housing has increased, while rates of vacancy and the percentage of multifamily 
units have been stable and homeowner-occupancy dropped slightly. Could those issues 
surrounding availability of housing explain away the differences in origination levels instead 
of an association with HOLC redlining? And if not – if there was indeed a relationship 
between historic redlining and the number of originations – has that relationship weakened 
or diminished over the past four decades of mortgage lending? Linear regression modeling 
allows us to test these relationships, and determine their relative contribution to the number 
of mortgages being originated.  

Our linear regression models indicate moderate to strong, and statistically significant 
correlations between the number of mortgage originations adjusted for the number of 
housing units and the Historic Redlining Indicator (HRI), and the percentage of owner-
occupied housing units across all four decades (Table 2). The column labeled “adjusted 
r-squared” is a measure of the strength of the statistical relationship, or the “goodness-of-fit” 
of the different factors when explaining the association between mortgages and redlining. 

Table 2: Mortgage originations per housing unit associated with extent of redlining (HRI), rates of vacancy 
and owner-occupancy, and housing age

www.ncrc.org
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For the decade of 1981-1990, the three factors of percentage vacancies and owner-
occupied units plus the HRI explained 55 percent of the relationship, while the following 
decade the HRI and percent owner-occupied homes account for 72 percent. This presents 
a strong relationship for a complex social and economic problem, indicating that the model 
is quite valuable in our effort to understand the processes and patterns of neighborhood-
level mortgage lending. Subsequent decades have only slightly reduced adjusted r-square 
values. 

All the above models use some combination of the redlining score (HRI) and housing 
related factors to examine differences in neighborhood-level mortgage lending. What 
about redlining in and of itself? Each decadal model shows that redlining, as captured in 
the HRI, is a statistically significant factor. When taken in isolation of the other factors, the 
adjusted r-squared values are 0.157, 0.181, 0.137, and 0.162. This means that redlining 
alone contributed substantially to a lower number of mortgage originations across all four 
decades. Furthermore, the consistency of these measures indicates that the influence 
of redlining on neighborhood mortgage originations is a persistent factor that has not 
diminished, even 90 years after the HOLC City Survey program maps were drawn.  

Conclusion
Historic redlining continues to exert a profound influence on mortgage lending patterns 
at the neighborhood-level across American communities. Over the last four decades 
the neighborhoods graded as “Best” have consistently greater mortgage lending activity 
compared to all other neighborhoods categorized by the HOLC field agents, even 
exceeding the average originations of ungraded areas. Conversely, the “Hazardous” graded 
or redlined areas show consistently worse performance than any of the other neighborhood 
categories. This underscores the enduring impact of historical discriminatory practices on 
contemporary housing markets. 

Despite accounting for various structural factors within the housing market, the relationship 
between redlining and fewer mortgage originations persists, challenging expectations of a 
diminishing impact of redlining as the decades pass. The persistence of this relationship is 
a stark reminder of the entrenched nature of structural racism within the housing finance 
system. 

Moreover, this study illustrates the interconnectedness of redlining, residential segregation 
and economic disadvantage in marginalized communities. By limiting access to mortgage 
credit, redlining has impeded the ability of households in affected areas to build wealth, 
exacerbating the racial wealth gap and perpetuating systemic inequality.

In light of these findings, it is imperative to implement targeted policy measures aimed at 
mitigating the impact of redlining and addressing residential segregation. Initiatives such 

www.ncrc.org
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as enhanced Community Reinvestment Act (CRA) enforcement and implementation of 
the Department of Housing and Urban Development’s (HUD) Affirmatively Furthering Fair 
Housing (AFFH) rule offer promising avenues for fostering inclusive and equitable housing 
opportunities.

By addressing the root causes of redlining and promoting fair and equitable access to 
mortgage credit, policymakers can work towards dismantling systemic barriers to wealth 
accumulation and fostering more inclusive and equitable communities for all.

www.ncrc.org
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Appendix:
Data & Methods
Our analysis is nationwide, and was made at the census tract level using publicly available 
data as the primary sources. These data included mortgage originations, HOLC redlining 
information, and census data on housing. A new HMDA Longitudinal Dataset (HLD) was used 
to gather comprehensive data on home mortgage lending over the past four decades. The 
HLD data on mortgage originations is taken from HMDA which is housed by two sources: the 
National Archives, whose HMDA records cover mortgage lending from 1981 to 2013, and 
the Consumer Financial Protection Bureau, which hosts data from 2014 to 2020. HMDA data 
was then adjusted to 2010 census tract boundaries, using the Longitudinal Tract Database 
(LTDB). The LTDB provides a comprehensive dataset of US Census data stretching back 
to 1970, and allows us to match a broad range of census data to the mortgage data.27 The 
mortgage data was processed into a HMDA Longitudinal Dataset (HLD), which NCRC and 
The University of Michigan are distributing to the public through the National Neighborhood 
Data Archive28 (NaNDA). Redlining was assessed with the Historic Redlining Indicator (HRI) 
which is a proportional area measure used to determine the extent of the influence of the 
HOLC grades on a census tract. The HRI was developed from analysis of the original HOLC 
maps done by the University of Richmond’s “Mapping Inequality Project.”29 The HRI is 
available as a continuous score ranging from 1.00, for the census tracts that were graded as 
‘Best” by the HOLC, to 4.00 for those census tracts containing predominantly “Hazardous” 
graded areas. The HRI is also calculated at four intervals, reflecting the predominating HOLC 
grade for the area of the census tract. Interval 1 areas were predominantly the green coded 
“Best”; 2 represents the blue shaded “Still Desirable” areas; 3 is for yellow shaded areas 
that were considered “Definitely Declining”; and finally 4 for census tracts where redlining 
predominated – the “Hazardous” graded neighborhoods. Census data on the number of 
housing units, the percentage of owner-occupied units, percentage of vacant units, and 
percentage of housing units over 30 years of age were all derived from the LTDB decennial 
and American Community Survey estimates at decade end.

The mortgage and redlining data was prepared, mapped and then put through a series of 
statistical analyses. These analyses first assessed differences in numbers of loan originations 
made by decade in the HOLC graded and ungraded areas. Since the distribution of 
mortgage originations did not meet statistical tests for normality, non-parametric modes 
of analysis were used including the Kruskal-Wallis test, and Dunn’s test. These tests are 

27	 Logan, John R., Zengwang Xu, and Brian Stults. 2014. “Interpolating US Decennial Census Tract Data from as Early as 1970 to 2010: 
A Longitudinal Tract Database” The Professional Geographer 66(3): 412–420.(

28	 https://nanda.isr.umich.edu/

29	 https://dsl.richmond.edu/panorama/redlining/
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used to determine whether differences of the median number of originations between the 
HOLC grade intervals were statistically significant. We normalized the mortgage origination 
data using a square-root transformation prior to creating our linear regression models. This 
transformation corrected for the left-skewing of the data distribution. The linear regression 
models used the number of mortgages adjusted by the number of housing units at the 
census tract level as the dependent variable in the following equation:

 

The linear regression analysis allowed us to test the association between the number of 
originations and redlining while controlling for several factors of housing that could also 
impact levels of lending. The percentage of vacant houses takes the level of structural 
abandonment of the neighborhood into consideration. Owner-occupancy accounts for the 
percentage of homes that are owned, and more likely to be available for sale, not rentals. 
Finally, the percentage of houses over 30 years old accounts for the levels of older and newer 
housing in the census tract accounting for the impact of more recent development. All of 
these factors of housing could influence the number of originations. We did not consider 
variables related to social and population characteristics because the focus of the study is on 
the structural factors of the availability of housing. The tests for statistical significance were 
run for each decade in order to determine if the relationships may have changed as time has 
elapsed since the HOLC maps were made in the late 1930s. Tests for statistical significance 
enable us to establish the probability of a relationship, and the degree to which other factors 
may influence the relationship. In this way we can determine with a high level of certainty that 
the relationships exist, and are not merely by chance. In this analysis a 99.00 percent level of 
probability (p <0.01) was the threshold for establishing statistical significance. 

Several limitations of the data may impact the results. The HMDA data, especially in the 
first two decades of reporting, was marred by incomplete reporting and substantive outliers 
(which were excluded in production of the HLD dataset), as well as errors arising from entry 
of the data on reporting.30 The consistency of the dataset improved as reporting standards 
evolved. Additionally, the variables selected for the analysis cannot account for the full 
complexity of the housing market in which housing policy, micro and macroeconomic factors, 
and urban development can influence the number of originations in an area. However, the 
analysis allows us to consider the question whether historic redlining continues to bear on the 
number of mortgage originations in recent decades with some level of certainty. It also allows 
us to assess several factors of housing which may contribute to the relationship. Additionally, 
the longitudinal nature of the data allows for comparisons to be made over time, assessing 
whether redlining is attenuated in more recent decades. 

30	 Avery, R., Brevoort, K., & Canner, G. (2007). Opportunities and issues in using HMDA data. Journal of Real Estate Research, 
29(4), 351-380.
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A-1: The dependent variable of the number of mortgage originations and independent variables used in the models.

www.ncrc.org
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Standard

Mean Difference SE t

0 1 −757.475 111.521 −6.792
 2 485.940 68.299 7.115
 3 1506.622 46.077 32.698
 4 2276.378 50.525 45.055
1 2 1243.415 129.678 9.588
 3 2264.096 119.476 18.950
 4 3033.853 121.261 25.019
2 3 1020.681 80.638 12.658
 4 1790.438 83.259 21.504
3 4 769.757 66.260 11.617

Note. P-value adjusted for comparing a family of 5

Dunn

Comparison z Wi Wj p pbonf pholm

0 - 1 −9.560 37605.102 45093.232 < .001 < .001 < .001
0 - 2 4.659 37605.102 35370.126 < .001 < .001 < .001
0 - 3 34.398 37605.102 26472.956 < .001 < .001 < .001
0 - 4 54.126 37605.102 18397.542 < .001 < .001 < .001
1 - 2 10.675 45093.232 35370.126 < .001 < .001 < .001
1 - 3 22.189 45093.232 26472.956 < .001 < .001 < .001
1 - 4 31.344 45093.232 18397.542 < .001 < .001 < .001
2 - 3 15.709 35370.126 26472.956 < .001 < .001 < .001
2 - 4 29.024 35370.126 18397.542 < .001 < .001 < .001
3 - 4 17.352 26472.956 18397.542 < .001 < .001 < .001

Kruskal-Wallis Test

Factor Statistic df p

HRI 
INTERVAL

4039.124 4 < .001

Post Hoc Comparisons - HRI INTERVAL

Dunn's Post Hoc Comparisons - HRI INTERVAL

Kruskal-Wallis Test

A-2 - Comparison of originations by HOLC grade intervals (Source: HMDA Longitudinal Dataset,  
Historic Redlining Indicator)
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Post Hoc Tests

Standard

Mean Difference SE t

0 1 −757.475 111.521 −6.792
 2 485.940 68.299 7.115
 3 1506.622 46.077 32.698
 4 2276.378 50.525 45.055
1 2 1243.415 129.678 9.588
 3 2264.096 119.476 18.950
 4 3033.853 121.261 25.019
2 3 1020.681 80.638 12.658
 4 1790.438 83.259 21.504
3 4 769.757 66.260 11.617

Note. P-value adjusted for comparing a family of 5

Dunn

Comparison z Wi Wj p pbonf pholm

0 - 1 −9.560 37605.102 45093.232 < .001 < .001 < .001
0 - 2 4.659 37605.102 35370.126 < .001 < .001 < .001
0 - 3 34.398 37605.102 26472.956 < .001 < .001 < .001
0 - 4 54.126 37605.102 18397.542 < .001 < .001 < .001
1 - 2 10.675 45093.232 35370.126 < .001 < .001 < .001
1 - 3 22.189 45093.232 26472.956 < .001 < .001 < .001
1 - 4 31.344 45093.232 18397.542 < .001 < .001 < .001
2 - 3 15.709 35370.126 26472.956 < .001 < .001 < .001
2 - 4 29.024 35370.126 18397.542 < .001 < .001 < .001
3 - 4 17.352 26472.956 18397.542 < .001 < .001 < .001

Kruskal-Wallis Test

Factor Statistic df p

HRI 
INTERVAL

4039.124 4 < .001

Post Hoc Comparisons - HRI INTERVAL

Dunn's Post Hoc Comparisons - HRI INTERVAL

Kruskal-Wallis Test

Kruskal-Wallis Analysis

Cases Sum of Squares df Mean Square F p

HRI 
INTERVAL

2.642×10+10 4 6.605×10+9 755.649 < .001

Residuals 6.287×10+11 71929 8.741×10+6  

Note. Type III Sum of Squares

Descriptives

Descriptives plots

ANOVA - TOTAL ORIGINATIONS
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Linear Regression 1990s

Model R R² Adjusted R² RMSE

1 0.000 0.000 0.000 0.233
2 0.436 0.190 0.190 0.210
3 0.850 0.722 0.722 0.123
4 0.854 0.730 0.730 0.121
5 0.857 0.734 0.734 0.120

Model  Sum of Squares df Mean Square F p

2 Regression 110.159 1 110.159 2507.896 < .001
 Residual 468.282 10661 0.044  
 Total 578.441 10662  

3 Regression 417.675 2 208.838 13847.547 < .001
 Residual 160.766 10660 0.015  
 Total 578.441 10662  

4 Regression 422.114 3 140.705 9593.808 < .001
 Residual 156.327 10659 0.015  
 Total 578.441 10662  

5 Regression 424.735 4 106.184 7362.817 < .001
 Residual 153.706 10658 0.014  
 Total 578.441 10662  

Note. The intercept model is omitted, as no meaningful information can be shown.

Model Summary - SQRLHU00

ANOVA

A-3

www.ncrc.org



34

NCRC 
RESEARCH

Decades of Disinvestment: Historic Redlining and 
Mortgage Lending Since 1981

A-4

Results

Linear Regression 1980s

Model R R² Adjusted R² RMSE

1 0.000 0.000 0.000 0.142
2 0.391 0.153 0.153 0.130
3 0.735 0.540 0.540 0.096
4 0.742 0.551 0.551 0.095
5 0.744 0.553 0.553 0.095
6 0.744 0.554 0.553 0.095

Model  Sum of Squares df Mean Square F p

2 Regression 32.656 1 32.656 1919.648 < .001
 Residual 181.106 10646 0.017  
 Total 213.763 10647  

3 Regression 115.369 2 57.684 6240.720 < .001
 Residual 98.394 10645 0.009  
 Total 213.763 10647  

4 Regression 117.754 3 39.251 4351.591 < .001
 Residual 96.009 10644 0.009  
 Total 213.763 10647  

5 Regression 118.284 4 29.571 3296.290 < .001
 Residual 95.478 10643 0.009  
 Total 213.763 10647  

6 Regression 118.328 5 23.666 2638.969 < .001
 Residual 95.435 10642 0.009  
 Total 213.763 10647  

Note. The intercept model is omitted, as no meaningful information can be shown.

Model Summary - SQRLHU90

ANOVA
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Model  Unstandardized Standard Error Standardized t p

1 (Intercept) 0.441 0.001 321.003 < .001

2 (Intercept) 0.514 0.002 245.765 < .001
 VACANT 

UNITS 
90 %

−0.009 2.035×10−4 −0.391 −43.814 < .001

3 (Intercept) 0.279 0.003 95.406 < .001
 VACANT 

UNITS 
90 %

−0.002 1.652×10−4 −0.103 −14.251 < .001

 OWNER 
OCCUPIED 
90 %

0.004 4.458×10−5 0.685 94.596 < .001

4 (Intercept) 0.352 0.005 65.879 < .001
 VACANT 

UNITS 
90 %

−0.002 1.643×10−4 −0.090 −12.527 < .001

 OWNER 
OCCUPIED 
90 %

0.004 4.697×10−5 0.642 84.121 < .001

 HRI −0.021 0.001 −0.117 −16.262 < .001

5 (Intercept) 0.296 0.009 32.779 < .001
 VACANT 

UNITS 
90 %

−0.002 1.737×10−4 −0.071 −9.282 < .001

 OWNER 
OCCUPIED 
90 %

0.005 8.784×10−5 0.735 51.488 < .001

 HRI −0.020 0.001 −0.108 −14.890 < .001
 MULTIFAMILY 

90 %
4.640×10−4 6.034×10−5 0.097 7.688 < .001

6 (Intercept) 0.302 0.009 31.875 < .001
 VACANT 

UNITS 
90 %

−0.002 1.759×10−4 −0.068 −8.815 < .001

 OWNER 
OCCUPIED 
90 %

0.005 9.026×10−5 0.742 50.618 < .001

 HRI −0.020 0.001 −0.110 −15.047 < .001
 MULTIFAMILY 

90 %
4.786×10−4 6.070×10−5 0.100 7.886 < .001

 UNITS 
OVER 
30 
YEARS 
OLD 
90 %

−1.173×10−4 5.308×10−5 −0.015 −2.209 0.027

Coefficients
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A-5

Linear Regression 1990s

Model R R² Adjusted R² RMSE

1 0.000 0.000 0.000 0.233
2 0.436 0.190 0.190 0.210
3 0.850 0.722 0.722 0.123
4 0.854 0.730 0.730 0.121
5 0.857 0.734 0.734 0.120

Model  Sum of Squares df Mean Square F p

2 Regression 110.159 1 110.159 2507.896 < .001
 Residual 468.282 10661 0.044  
 Total 578.441 10662  

3 Regression 417.675 2 208.838 13847.547 < .001
 Residual 160.766 10660 0.015  
 Total 578.441 10662  

4 Regression 422.114 3 140.705 9593.808 < .001
 Residual 156.327 10659 0.015  
 Total 578.441 10662  

5 Regression 424.735 4 106.184 7362.817 < .001
 Residual 153.706 10658 0.014  
 Total 578.441 10662  

Note. The intercept model is omitted, as no meaningful information can be shown.

Model Summary - SQRLHU00

ANOVA
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Model  Unstandardized Standard Error Standardized t p

1 (Intercept) 0.639 0.002 283.375 < .001

2 (Intercept) 1.033 0.008 127.253 < .001
 HRI −0.132 0.003 −0.436 −50.079 < .001

3 (Intercept) 0.370 0.007 55.622 < .001
 HRI −0.030 0.002 −0.098 −17.460 < .001
 OWNER 

OCCUPIED 
00 %

0.008 5.827×10−5 0.804 142.796 < .001

4 (Intercept) 0.496 0.010 50.750 < .001
 HRI −0.033 0.002 −0.109 −19.460 < .001
 OWNER 

OCCUPIED 
00 %

0.009 5.930×10−5 0.828 144.618 < .001

 UNITS 
OVER 
30 
YEARS 
OLD 
00 %

−0.002 8.886×10−5 −0.093 −17.397 < .001

5 (Intercept) 0.496 0.010 51.240 < .001
 HRI −0.028 0.002 −0.094 −16.681 < .001
 OWNER 

OCCUPIED 
00 %

0.008 6.148×10−5 0.805 135.546 < .001

 UNITS 
OVER 
30 
YEARS 
OLD 
00 %

−0.001 8.982×10−5 −0.079 −14.598 < .001

 VACANT 
UNITS 
00 %

−0.003 2.120×10−4 −0.074 −13.482 < .001

Note. The following covariate was considered but not included: MULTIFAMILY 00 %.

Coefficients
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A-6

Linear Regression 2000s

Model R R² Adjusted R² RMSE

1 0.000 0.000 0.000 0.276
2 0.371 0.138 0.138 0.257
3 0.734 0.539 0.539 0.188
4 0.782 0.612 0.612 0.172
5 0.791 0.625 0.625 0.169
6 0.791 0.626 0.625 0.169

Model  Sum of Squares df Mean Square F p

2 Regression 111.993 1 111.993 1702.074 < .001
 Residual 701.077 10655 0.066  
 Total 813.070 10656  

3 Regression 438.017 2 219.009 6221.311 < .001
 Residual 375.052 10654 0.035  
 Total 813.070 10656  

4 Regression 497.506 3 165.835 5598.383 < .001
 Residual 315.563 10653 0.030  
 Total 813.070 10656  

5 Regression 508.418 4 127.105 4444.151 < .001
 Residual 304.652 10652 0.029  
 Total 813.070 10656  

6 Regression 508.690 5 101.738 3560.057 < .001
 Residual 304.380 10651 0.029  
 Total 813.070 10656  

Note. The intercept model is omitted, as no meaningful information can be shown.

Model Summary - SQRLHU10

ANOVA
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Model  Unstandardized Standard Error Standardized t p

1 (Intercept) 0.758 0.003 283.211 < .001

2 (Intercept) 1.155 0.010 116.234 < .001
 HRI −0.133 0.003 −0.371 −41.256 < .001

3 (Intercept) 0.465 0.010 45.598 < .001
 HRI −0.033 0.003 −0.091 −12.685 < .001
 OWNER 

OCCUPIED 
12 %

0.008 8.830×10−5 0.692 96.236 < .001

4 (Intercept) 0.538 0.009 56.613 < .001
 HRI −0.017 0.002 −0.046 −6.923 < .001
 OWNER 

OCCUPIED 
12 %

0.008 8.135×10−5 0.665 100.279 < .001

 VACANT 
UNITS 
12 %

−0.008 1.839×10−4 −0.277 −44.814 < .001

5 (Intercept) 0.768 0.015 51.046 < .001
 HRI −0.026 0.002 −0.073 −10.849 < .001
 OWNER 

OCCUPIED 
12 %

0.008 8.133×10−5 0.688 103.906 < .001

 VACANT 
UNITS 
12 %

−0.008 1.819×10−4 −0.264 −43.055 < .001

 UNITS 
OVER 
30 
YEARS 
OLD 
12 %

−0.003 1.315×10−4 −0.123 −19.533 < .001

6 (Intercept) 0.801 0.018 43.665 < .001
 HRI −0.027 0.002 −0.074 −11.060 < .001
 OWNER 

OCCUPIED 
12 %

0.008 1.262×10−4 0.664 64.630 < .001

 VACANT 
UNITS 
12 %

−0.008 1.865×10−4 −0.268 −42.681 < .001

 UNITS 
OVER 
30 
YEARS 
OLD 
12 %

−0.003 1.317×10−4 −0.124 −19.686 < .001

 MULTIFAMILY 
12 %

−2.773×10−4 8.998×10−5 −0.030 −3.082 0.002

Coefficients
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