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Abstract of Thesis 

Understanding the Patterns and Consequences of 

Foreclosure in Stockton, California 

This paper is a critical spatial and economic geography analysis of the foreclosure crisis as 

it unfolded in Stockton, California. The processes of market deregulation and banking 

privatization that allowed local mortgage risk to be globally distributed began decades 

before the financial crisis. These forces set up extreme market and neighborhood instability 

- laying the groundwork for a drop in home values that precipitated a global recession. At 

the same time, the demand for these profitable financial products rewarded predatory 

lending practices. Because of ethnic and racial targeting by predatory lenders, the crisis 

subsequently led to a substantial loss of personal wealth in minority neighborhoods. 

Stockton, a small city in California's Central Valley, had one of the nation's highest 

foreclosure rates and is an excellent example of how issues of race, lending practices and 

regional economics map onto one another. The paper discusses factors that contributed to 

this crisis, including the increasing liquidity and globalization of capital, local practices of 

redlining, and a state-wide housing bubble. Using GIS and qualitative analysis, the paper 

demonstrates how these factors operating on numerous scales coalesced to produce a 

concentrated crisis. The California housing bubble was one of the largest and most 

explosive in the nation, and this research analyzes the unique spatial pattern of foreclosures 

across the state, particularly in exurban fringe areas like Stockton. In conclusion, the paper 

tells a historical and spatial story of why and how Stockton faced such high foreclosure 

rates, and why foreclosures were concentrated in certain neighborhoods. 
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Chapter 1: Introduction  

At the start of the financial crisis, foreclosures spread throughout California like wildfire ï 

particularly in the Central Valley ï and left a permanent mark on Californiaôs urban and 

suburban landscapes. The California housing bubble was one of the largest and most 

explosive in the nation, and it created a unique pattern across the state, particularly in 

exurban fringe areas such as Stockton (Walker & Bardhan, 2011; Walker, 2010). For most 

of 2007, Stockton had the highest foreclosure rate in the nation, and continued to rank 

among the top 10 cities through 2011. Stockton mirrored the never-ending rise in prices in 

the Bay Area, but in greater extremes ï home prices nearly quadrupled from 2000 to 2006, 

and when foreclosures began to rise, fell by 70% (Zillow; Graves et al., 2008). Stocktonôs 

role in the regional economy, its housing market, and history of lending practices all 

combined to create a city uniquely vulnerable to the foreclosure crisis. Stockton is a 

medium-sized city of about 300,000 in Californiaôs Central Valley, 80 miles east of San 

Francisco (see Figure 1).  

Stockton is the county seat of San Joaquin County, one of Californiaôs most agriculturally 

productive counties. In 2012, Stockton straddles the line between the highly-urbanized San 

Francisco Bay Area and the agro-industrial Central Valley. Located on the Sacramento-San 

Joaquin Delta, the city got its start as an inland port bringing supplies to the Sierra foothills 

during the Gold Rush. Later on, as agriculture replaced gold, the City established itself as a 

regional agricultural processing and shipping center. Extensive dredging has kept the river 

deep enough for large ships, but industry around the port has declined over the years.  
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Figure 1: Stockton, California. 

The type of agriculture that developed in the Central Valley ï large-scale agribusiness ï 

helped create the social stratification and poor employment prospects that exist today in 

Stockton and other Central Valley cities. Agricultural work in California is highly seasonal, 

mechanized, and low-paying. Furthermore, Stockton is no longer the agricultural 

processing center it once was, and a new industry has yet to replace it. During the housing 

boom, home prices rose steadily as more and more families were priced out of the Bay 

Area. As the boom moved outward, the housing industry picked up in Stockton, filling an 
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economic need while setting up the city for future disaster. Because rising home prices 

gave real estate an impression of stability, most industry professionals either did not 

anticipate such a precipitous drop in prices or underestimated the consequences of such a 

drop (Gerardi et al., 2008). The housing boom also marked a period of demographic 

change in California ï increasingly, minority families were moving from city centers to 

suburban neighborhoods in search of safer and more affordable communities. Oakland, for 

instance, had a net loss of African-American residents (over 30,000 people, or a decline by 

23.2% of the African-American population) between the 2000 and 2010 Censuses 

(InfoAlameda, US Census). This temporal and spatial connection between race and the 

housing market suggest that while Stockton is dissimilar in some ways from the big cities 

of previous case studies documenting predation (Chicago or Baltimore, for instance), the 

predatory and extractive practices at work may be the same (Immergluck & Wiles, 1999, 

iii ; HUD, 2000, 4; HUD, 2000b, 3). 

California is a state of extremes. The state numbers among the ten largest economies of the 

world by domestic product (California Chamber of Commerce), and is consistently at the 

forefront of technological and business innovation. Part of being on the edge ï literally and 

figuratively ï is the risk of a fall. The housing bubble is part of a bigger boom and bust 

pattern in Californiaôs economic history. The Gold Rush is an appropriate metaphor for the 

pattern of innovation, crushing explosion of interest, and the inevitable bursting bubble of 

Californiaôs subsequent economic history. California ï especially its economic centers in 

the greater Bay Area and Los Angeles regions ï seems to have a culture of recklessly 

pursuing anything new. So it was with the Gold Rush, the dot-com bubble, and the housing 

boom. Californiaôs contribution to global financial crisis should not be understated: the 



4 
 

stateôs unrestrained growth during this time led to a wave of foreclosures, the consequences 

of which are well documented (Walker, 2010, pg 6). Other ñsunbeltò states ï Nevada, 

Arizona, and Florida ï had similarly huge bubbles and precipitous declines in home values 

and community wealth. 

There were many processes at work that set Stockton up for a flood of foreclosures:  

financial deregulation that allowed the creation of subprime loans and their seemingly 

limitless funding, historic patterns of economic exclusion that left neighborhoods starved of 

credit, and state and local policies that permitted unchecked suburban growth. The tipping 

point, however, was a drop in home prices (Schloemer et al., 2006, 19; Gerardi et al., 2008, 

2; Doms et al., 2007). During the housing boom, rising home prices masked the instability 

of high rates of subprime lending. But an overheated real estate market eventually makes 

housing unaffordable, which leads to a slowdown and drop in prices (Schloemer et al., 

2006, 19). Other Central Valley cities such as Modesto, Sacramento, and Bakersfield 

experienced equally high foreclosure rates, proved that the problem was not isolated in 

Stockton. Due to its record-setting foreclosure rates during this period, however, Stockton 

became the poster child for the foreclosure crisis in California. In 2012, the city is still 

suffering from continued foreclosures, a glut of houses for sale, a restricted credit market, 

and high vacancy rates. Communities across the country have experienced massive losses 

in household wealth, and the results of foreclosure displacement are yet to be fully 

understood (Martin, 2010). 

The purpose of this study is to understand and map the foreclosure crisis as it unfolded in 

Stockton, California. What variables explain Stockton, Californiaôs high rate of 

foreclosures from 2007 to 2009? What do foreclosure records tell us about the patterns of 
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the foreclosure crisis over time and the people who experienced it? Is there a spatial 

concentration of foreclosures in Stockton, and can that concentration be better understood 

by mapping certain neighborhood characteristics? There were numerous scales of policies 

and processes that created the foreclosure crisis in Stockton, including financial 

deregulation, globalization and increasing liquidity of capital, and a state-wide housing 

bubble. Financial deregulation created an environment in which subprime mortgages were 

allowed to flourish, and where those loans were issued for their up-front fees rather than 

long-term returns. Deregulation also spread the risk of those subprime loans globally ï as 

mortgage-backed securities were added to the investment portfolios of individuals, 

companies, and local governments around the world. The demand for these financial 

products was so high, and faith in a stable housing market so strong, that funding for 

subprime loans was never in short supply. The terms associated with these ñexoticò 

mortgages ranged from appropriately risk-priced to outright usurious. This was the 

mortgage market context of Californiaôs housing boom, with first-time homeowners taking 

out loans that required little proof of ability to repay the debt, and long-term homeowners 

encouraged to take out equity in their homes with high-priced refinance loans.  

Geographyôs theoretical and spatial tools help reveal how these factors relate to Stocktonôs 

spatial distribution of foreclosures. Identifying the specific locations and concentrations of 

foreclosures tells us who was most impacted by the crisis, and might help explain why. 

This study measures areas of high foreclosure concentration, and uses a spatial analysis of 

Stocktonôs foreclosures to look closely at how race, lending practices and regional 

economics relate to the spatial distribution of foreclosures in Stockton. In that way this 
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research contributes to understanding the geographically and racially uneven distribution of 

the foreclosure crisis. 

The following chapters set the stage for understanding Stocktonôs foreclosure crisis:  

Chapter 2 places this study in the context of research on the housing boom, Californiaôs 

regional economy, predatory and discriminatory lending, the evolution of the subprime 

market and the ultimate fallout with the foreclosure and financial crises. Chapter 3 details 

methodology and data resources used to identify foreclosure concentrations in Stockton, 

and to draw connections between those concentrations and six neighborhood 

characteristics. The data used to identify patterns of foreclosure in Stockton are:  

historically redlined neighborhoods (with 1938 city boundaries); subprime lending rates 

(from 2004 to 2006, the peak of lending activity in Stockton); and homeownership, race, 

income, and education data. These characteristics are identified in previous studies as 

linked to foreclosure (or in the case of redlining, linked to subprime lending) (Hernandez, 

2009; Crump et al., 2008; Immergluck, 2008; Lee et al., 2010; Bocial et al., 2010; Kochhar 

et al., 2009, 27; Lee et al., 2010, 47; Gerardi et al., 2008; Immergluck & Wiles, 1999).  

Chapter 4 explores the results of a number of different methods for determining spatial 

concentrations. A simple map of point-level foreclosures displays the huge volume of 

foreclosures over the study time period, and already hints at the neighborhoods with the 

highest concentrations (see Figure 2). Chapter 5 takes the hotspots identified in Chapter 4 

and overlays them with six neighborhood characteristics. Finally, I placed Stockton in the 

larger context of foreclosure research in California and the United States, noting 

differences and similarities. These economic and housing contexts, and the experiences of 
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the foreclosure crisis in other parts of the country, are critical for understanding what 

happened in Stockton.  

 

 

Figure 2: Foreclosed homes in Stockton, California from 2006 to 

2009 (ForeclosureRadar, City of Stockton).  
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Chapter 2: Literature Review 

  Much has been written about the foreclosure crisis as the root cause of the financial crisis 

and the current recession. Starting with homeowners taking out risky loans in the early 

2000s is not a complete story; there were structural and systemic factors that culminated in 

the financial crisis. Policies of privatization and deregulation allowed subprime loans to 

wreak havoc on American neighborhoods and cities (Immergluck, 2009; Angelides et al., 

2011). The process of market deregulation and banking privatization that allowed local 

mortgage risk to be globally distributed began decades before the financial crisis 

(Angelides et al., 2011; Immergluck 2009). These forces of deregulation and privatization 

set up extreme market and neighborhood instability ï laying the groundwork for a drop in 

home values to precipitate a wave of foreclosures. 

This chapter explores the existing literature on the financial crisis, the evolution of 

subprime and predatory lending, historic processes of economic exclusion, and the 

geographic and economic impacts of the foreclosure crisis.  

 

Regional economic & housing context 

Stockton is similar to many other California cities in the Central Valley or Inland Empire ï 

it is surrounded by farmland, supported in many ways by agriculture, and yet also serves as 

a bedroom community to the nearby metro area, in this case the San Francisco Bay Area. 

Local and regional economic conditions, housing needs, and lending practices all combined 

to create a city distinctly vulnerable to the foreclosure crisis.  
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Californiaôs Central Valley is distinguished by immense agricultural output, low 

employment opportunities, and encroaching suburban sprawl from the stateôs two 

megaregions ï San Francisco and Los Angeles. The film and aeronautics industries have 

sustained the greater Los Angeles area for nearly a century, and the Bay Area is largely 

supported by the technology industry. Silicon Valley, Berkeley-Livermore National Labs, 

and the biotech sector are major engines for regional economic growth. They are also 

predominantly located in two of the most expensive cities in the region ï San Francisco and 

San Jose. Economic opportunity in the Central Valley, however, is more uneven (Barham 

& Walker, 2011, 11; Metcalf & Terplan, 2007, 13; Benner & Pastor, 2008, 16; Carroll & 

Ross, 2003). Stockton is in the northern half of the Central Valley, just 50 miles south of 

Sacramento and 80 miles east of San Francisco. Real estate prices in parts of the Central 

Valley ï Stockton in particular ï are closely linked to prices in the greater San Francisco 

Bay Area (Barham & Walker, 2011; Metcalf & Terplan, 2007, 6). The type of agriculture 

that developed in the Central Valley ï large-scale agribusiness ï helped create the social 

stratification and poor employment prospects that exist today in Stockton and other Central 

Valley cities. Agricultural work in California is highly seasonal, mechanized, and low-

paying (Walker, 2004). Furthermore, Stockton is no longer the agricultural processing 

center it once was, and a new industry has yet to replace it. Today, Stockton straddles the 

line between the highly-urbanized San Francisco Bay Area and the agro-industrial Central 

Valley. During the housing boom, home prices rose steadily as more and more families 

were priced out of the Bay Area (Benner & Pastor, 2008; see Figure 3). The Great 

Recession has been painful for the entire nation, and California cities have paid dearly. 

Unemployment in Stockton has remained above 15% since 2009 (BLS). At the peak of the 
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crisis in 2008, 1 in 11 of Stocktonôs homes was in foreclosure (RealtyTrak, 2009). 

Although inextricably linked to the Bay Area economically and culturally, the Central 

Valley experienced the brunt of both the foreclosure and financial crises, with foreclosure 

rates topping national charts and unemployment reaching over 20% in some areas (US 

Census; RealtyTrak; Metcalf & Terplan, 2007). 

During the housing boom, many middle-and lower-income workers were priced out of 

housing in the Bay Area and began commuting from Central Valley cities such as Merced, 

Modesto, and Stockton. With little public transportation options between the Central Valley 

and the Bay Area, commute times are upwards of two hours to and from work. Even at the 

time ï before the housing bust, wave of foreclosures, and financial crisis, when gas prices 

were the primary objection to long commutes ï this was seen both unsustainable and 

unavoidable. With homes values exceeding what most households could afford, families 

increasingly purchased new homes in this inflated market with subprime loans (Graves et 

al., 2008). As early as 2002, over 70% of subprime loans in California had prepayment 

penalties (Farris & Richardson, 2004).  

During this period, home prices swelled in Stockton parallel with San Francisco; but after 

housing prices began to drop, Stocktonôs values started to free-fall while the San Francisco 

Bay Areaôs remained somewhat more stable (see Figure 3). Inflated housing prices 

followed the exodus to fringe cities, and when the bust happened and housing prices 

collapsed in its wake, the people who had invested in homes they thought they could afford 

found themselves underwater in their mortgages. Often neighborhood destabilization can 

result from a sudden increase in foreclosures ï once foreclosed homes begin to enter the 
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market, they depress neighborhood prices and create a cycle of low prices, excess supply of 

homes for sale, and foreclosure (Rogers & Winter, 2009, 455). 

 

Figure 3:  Median homes sales from January 1997 to the end of 

2011 (data from Zillow). 

After the crash, it was clear that the housing boom had outpaced need. The population in 

California grew 10% from between 2000 and 2010, while the stateôs housing stock grew 

12% (US Census Bureau). During the housing boom, construction was a major economic 

force in Stockton ï in 2005, the construction industry employed over 17,000 workers. 

When housing prices began to fall and the foreclosure crisis struck, construction halted; in 

2010, the industry barely employed 8,000 workers in Stockton (Bureau of Labor Statistics). 

Employment and wages in California grew a little from 2000 to 2005, but were undercut by 

inflation. What at the time appeared stable was actually masking the precursor to a 

devastating recession ï 21% of increases in employment came from the construction and 

real estate industries, growing employment sectors paid less on average than shrinking 
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ones, and gains from an increase in the minimum wage were quickly being lost to inflation 

(Dube, 2005, 1). The result of these housing and employment patterns over time was a 

population of homeowners that had stretched their incomes to afford a home, or taken out 

equity in a hot market, and were hit doubly by a deflated real estate market and a nation-

wide recession.  

Californiaôs experience of the foreclosure crisis was by no means uniform. The inner-city 

predatory lending documented in Boston or Akron was reflected in the urban cores of 

Oakland and Los Angeles (Gerardi & Willen, 2009; Kaplan & Sommers, 2009; Crump, 

2005; Stein & Nguyen, 2010). Stockton is similar in that foreclosures were concentrated in 

minority neighborhoods, but appears to diverge in the location of those neighborhoods ï 

the city edge, in new cookie-cutter developments erected during the housing boom. 

Stocktonôs pattern, then, might represent a different foreclosure experience, the ex-urban 

foreclosure crises of Bakersfield, Modesto, and other Central Valley cities (RealtyTrak; 

Barham & Walker, 2011).  

 

Roots of the financial crisis 

There is a strong temporal connection between the financial crisis of 2007 and the 

evolution of the subprime mortgage market. It is no accident that subprime mortgages 

emerged and flourished over the last 30 to 40 years ï at the same time, neoliberalism 

economic policy was taking hold. Market penetration of subprime loans corresponds to that 

period of widespread financial deregulation starting in the 1970s. Historically, the 

government has played a fundamental role in the mortgage market over the years ï as ñan 

innovator, an investor, and a regulatorò (Immergluck, 2009, 17). It was this creative and 
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stabilizing role in the market that regulators seemed to forget about during the 1980s and 

1990s when neoliberal policies were at their peak. Of course, the federal government was 

not an unbiased market participant ï it also helped to institutionalize racism by defining 

minority neighborhoods as too risky for lending (Hillier, 2003; Immergluck, 2009). While 

race is a key part of much research on the subprime mortgage market and foreclosure crisis 

(Immergluck, 2009; Dymski, 2009; Darden & Wyly, 2010), many authors choose to avoid 

the sticky issue of discrimination in lending practices at all (Angelides et al., 2011).  

The mortgage industry changed dramatically over the course of the 20
th
 century. Mortgages 

as they exist today began taking shape during the Great Depression, when the federal 

government responded to a rush of foreclosures with new loan products and policies. In 

1933, the Home Owners Loan Corporation (HOLC) was created in order to purchase the 

delinquent loans of families facing foreclosure; the next year, the Federal Housing 

Administration was formed to insure residential mortgages. Fannie Mae (Federal National 

Mortgage Association) was formed shortly after to buy those mortgages; in combination, 

these agencies acted to stabilize regional housing markets and ensure a steady supply of 

credit. It was at this time that increasing homeownership became a major national goal ï 

and so it has remained ever since. Redlining practices emerged at this time because the 

FHA established guidelines for lenders that wanted their loans to be FHA insured. 

Residential security maps ï created by FHA surveys in over 200 American cities ï literally 

drew red lines around minority neighborhoods and declared them too risky to insure 

(Hillier, 2005, 212). For neighborhoods deemed safe investments, however, the creation of 

the FHA and HOLC changed mortgages drastically. Before this intervention, residential 

mortgages required a down payment of upwards of 50% of the home price, and typically 
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extended less than 10 years (Angelides et al., 2011). These actions extended by the 

government not only saved existing homeowners from foreclosure, but opened up the 

possibility of buying a home to a much larger population.  

Government participation in the mortgage market continued on a similar tract for decades. 

In the late 1960s, Fannie Mae was reorganized into publicly-traded companies, entering the 

ambiguous state of government-sponsored enterprise (GSE). Fannie Maeôs new form was 

so popular with investors that soon afterward Congress created Freddie Mac (Federal 

Home Loan Mortgage Corporation), created to help thriftôs sell their mortgages (Angelides 

et al., 2011, 38). Now accountable to both investors expecting high returns and the 

government expecting growing homeownership, Fannie and Freddie were in a difficult 

position. They took on more risk to increase revenue, but at the same time were given 

special privileges by Congress, leading outsiders to believe they were safe investments that 

the government would not allow to fail.  

Soon after their reorganization, Freddie and Ginnie (the Government National Mortgage 

Association) began securitizing the mortgages they had previously held on their books until 

maturity. Securitization is a process by which financial institutions pool their mortgages 

and repackage them as mortgage-backed securities. These securities were sold to investors, 

with the promise of interest paid by the income on those mortgages. Riskier pools of 

mortgages brought in higher rates of return. By 1981 Fannie had followed suit. Mortgage-

backed securities sold by the GSEs carried with them the implied safety of a government 

guarantee. By this time investment banks were also selling mortgage-backed securities, but 

made up of loans that the GSEs would not buy: adjustable-rate mortgages (ARMs) and 

other types of mortgages deemed too risky. Securitizing mortgages takes those mortgages 
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off a bankôs balance sheet, reducing the amount of capital the bank needs to back up loans. 

Thus mortgage-backed securities were appealing to commercial and financial banks alike 

because they shifted responsibility for failing mortgages to investors. Soon demand for this 

ñsafeò investment with double-digit returns would explode (Angelides et al., 2011, 39). 

Some observers suggested that the repackaging of home mortgages removed the "fixity" of 

those loans, disconnecting lenders from borrowers and recklessly spread risk in speculative 

secondary mortgage markets (Gotham, 2009; Newman, 2009; Aalbers, 2009). The 

implication is that mortgages ï which in their original form resist the liquidity needed for 

secondary markets ï are ill-suited for such financialization. Mortgages ï which on the 

borrowerôs side are always fixed to one geographic location ï are now owned by distant 

investors as part of a bundled investment package in which the failing of a single mortgage 

barely registers. Compare this modern financial product with a typical mortgage during the 

height of the savings and loan associations, when banking was highly localized ï lenders 

knew borrowers personally and held their mortgages until maturity.  

In the 1970s, neoliberal ideology was beginning to take hold and influence economic 

policy. Neoliberalism is a doctrine that posits allowing markets to function without 

regulation will always produce the best results (Gregory et al., 2005). It was in this context 

that Fannie Mae and Freddie Mac became GSEs, subprime loans emerged, and mortgage 

securitization spread across the financial sector. Major developments in technology also 

revolutionized the financial sector ï suddenly computers made the transfer of capital across 

space and time incredibly easy.  

Deregulation allowed concentrations of capital and power in the financial sector, fueling 

the push for more deregulation. It became hard for regulators to speak up against the tide of 
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deregulation ï for twenty years, starting in the early 1980s, the financial sector grew faster 

than the rest of the U.S. economy (Angelides et al., 2011, 64). New policies that appeared 

to increase access to credit simultaneously increased the reach of unregulated financial 

institutions and their new subprime mortgage products. The Depository Institutions 

Deregulation and Monetary Control Act (DIDMCA) of 1980 followed increasing steps to 

allow banks to bypass local interest rate regulations by eliminating interest rate limits on 

first-lien residential mortgages nationally (FDIC). The Alternative Mortgage Transactions 

Parity Act (AMTPA) followed two years later, effectively legalizing exotic loan features 

such as balloon payments, negative amortization, and adjustable-rate mortgages (FDIC). 

Thus the rise of subprime loans in the mortgage market began with their legalization 

(Chomsisengphet & Pennington-Cross, 2006, 38).  

The unprecedented growth of the recent housing boom, when national homeownership 

rates grew to a peak of 69% in 2004 (US Census), was due in large part to the increasing 

availability of subprime loans. Subprime loans started to appear on the mortgage market in 

the early 1980s, when legislation made it legal to charge high interest rates, variable 

interest rates, and balloon payments (Chomsisengphet & Pennington-Cross, 2006, 38). 

Subprime loans, in their most simple definition, are mortgages priced to reflect the risk of 

the borrower. The specific terms depend on the individual borrowerôs credit score and 

perceived default risk, but in general subprime loans have an interest rate almost two 

percent points above prime loans, and have higher upfront costs (Chomsisengphet & 

Pennington-Cross, 2006, 32). Subprime loans are characterized by some as market 

solutions to disparities in access to credit. The omission in that argument, however, is the 

assumption that everyone previously denied for traditional loans did not qualify for them. 
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Indisputable documentation of redlining practices up to this point indicated that this was 

not the case ï qualified borrowers were being denied loans because of their race and 

neighborhoods. The timing of subprime loansô emergence was particularly harmful because 

it undermined the beginnings of progress being made by the Community Reinvestment Act 

and fair lending laws (Immergluck, 2009, 17).  

The design features of subprime mortgages determined their subsequent financial 

exploitation and popularity as repackaged securitizations (Bar-Gill, 2008). These 

contractual design features can be explained as a rational market response to the ñimperfect 

rationality of borrowersò (Bar-Gill, 2008, abstract). In other words, demand for credit in a 

booming housing market was so strong that borrowers were willing to accept irrationally-

priced mortgages. Self-regulating markets appeared to be working. Repackaged mortgage 

debt became an integral part of the rapid growth of the financial sector through the process 

of financialization. By simultaneously facilitating financialization and promoting 

homeownership, the government helped expose consumers to the risks associated with 

treating mortgages as placeless financial products (Newman, 2009). 

By the year 2000, subprime loans still only made up 9.5% of new mortgages nationwide 

(Angelides et al., 2011, 84). The real growth in subprime loans, and national mortgage 

debt, happened in an incredibly short time period leading up to the financial crisis. 

Chomsisengphet & Pennington-Cross identified two distinct periods of growth for 

subprime loans:  from the mid-1990s to about 1999, most growth in subprime mortgage 

originations were in the most-risky segments (B grade and lower); the next period of 

growth occurred from 2000 to 2004, when growth in the least-risky grade (A-) grew 
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rapidly. Between 2001 and 2007, according to the official financial crisis inquiry report, 

mortgage debt almost doubled nationally (Angelides et al., 2011, 83). Subprime mortgages 

accounted for 20% of all mortgage originations in 2005 (Laderman & Reid, 2008, 5). This 

growth was not due entirely to the entrance of subprime loans ï subprime loans had existed 

for decades. During this time interest rates remained low and home values rose steadily, 

allowing a sense of security in the investment of a home.  

In response to a slight economic slowdown in 2001, the Federal Reserve began cutting the 

federal funds rate ï the baseline interest rate at which banks lend to each other. While 

nobody but banks pays interest rates that low, cutting that interest rate is the Federal 

Reserveôs way of loosening credit; banks start lowering their interest rates to consumers as 

well. That year, the Federal Reserve brought their interest rate down from 6% at the start of 

the year to 1.25% at the end (New York Fed). Soon mortgage interest rates were at a 40-

year low, and a housing bubble was beginning to form (Angelides et al., 2011, 84). 

Current research exposes the ñsuccessò of subprime loans to be limited to real estate 

markets in which home prices are continuously rising. Subprime loans have been found to 

be as much as six times more likely to default than prime loans (Chomsisengphet & 

Pennington-Cross, 2006, 32). A drop in housing prices appears to be the straw that broke 

the camelôs back. Part of the deceit of the housing boom in California and the nation was 

the assumption that home values would always rise. Stockton was especially vulnerable ï 

subject to home price inflation from proximity to San Francisco, but missing that cityôs 

relative stability in prices. The San Francisco Bay Area as a whole had considerably 

uneven changes in home values over this period, with Oakland and Richmond experiencing 

big drops in value, but Oakland and Berkeley remaining quite steady (Zillow). The problem 
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was not that investors did not know the threat a drop in home prices held, but that they 

believed it would not happen to the degree that it did (Gerardi et al., 2008; Amromin & 

Paulson, 2009). The vulnerability created by subprime mortgages was often masked by a 

booming housing market ï if a homeowner could no longer make payments on a loan, the 

home could often be sold before it went into foreclosure (Wyly et al., 2009). Home price 

depreciation played a key part in the foreclosure crisis (Krainer & Laderman, 2009; Gerardi 

et al., 2008; Doms et al., 2007; Schloemer et al., 2006). Unfortunately, too few market 

participants anticipated a drop in home values. In assessing industry discussions of the 

market, researchers found that analysts knew a drop in home prices would have disastrous 

results, but ñassigned a low probability to that outcomeò (Gerardi et al.., abstract). One 

study found that privately securitized loans had higher default rates than loans held by the 

original lender or those securitized by GSEs (Fannie Mae and Freddie Mac) (Krainer & 

Laderman, 2009). However, they conclude that these characteristics were secondary in 

predicting mortgage default to home price changes and original loan-to-value ratios. A 

Center for Responsible Lending report from 2006 predicted sharp increases in foreclosures 

and estimated expected costs to homeowners. The foreclosure crisis was not limited, 

however, to homeowners with subprime mortgages. Default rates increased for both prime 

and subprime loans during the foreclosure crisis ï subprime loans, despite their dramatic 

increase in market penetration, still only represented a quarter of outstanding home 

mortgage debt in 2009 (Amromin & Paulson, 2009, 18). Furthermore, most growth in 

subprime mortgage markets was in the least-risky segment (ñA-ò) (Chomsisengphet & 

Pennington-Cross, 2006). 
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At the time that new mortgage products were emerging and financial markets were 

loosening, public awareness of redlining was growing. Efforts to increase access to credit 

in minority neighborhoods, therefore, corresponded to a period of increased financialization 

of home mortgages and the creation of new, ñrisk-pricedò mortgage products ï subprime 

loans. The result ï that non-white borrowers are 2-3 times more likely to take out a 

subprime loan ï has been interpreted in two ways:  proof of a functioning market, or proof 

of racial discrimination (Wyly et al., 2008). To understand the debate, we must explore the 

practices of mortgage exclusion that preceded subprime lending.  

 

Predatory and discriminatory lending practices 

The foreclosure crisis is undeniably linked to the massive expansion of subprime credit 

available starting in the 1990s. The ways in which subprime lending was allowed to take 

hold of communities and neighborhoods, in turn, is connected to both the credit-starved 

results of decades of redlining and economic exclusion, and the predatory extraction 

practices that replaced them. Subprime mortgages made homeownership a possibility to 

many families with poor credit, but there is also significant evidence it was aggressively 

marketed to minority residents and neighborhoods (Apgar & Calder, 2005). Starting with 

redlining, we can see how economic exclusion created a geographically-concentrated need 

that was later filled by high-cost, predatory loans.  

Redlining is the practice of denying mortgage credit to borrowers based on the perceived 

risk of lending in particular neighborhoods. This practice is discriminatory because race, 

female heads of household, and nontraditional families are denied credit based on where 

they live (Gregory, 5
th
 edition, 626). There is substantial documentation of redlining 
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practices in the United States, starting during the Great Depression when the Federal 

Housing Administration began making risk-assessment maps, which would later come to 

epitomize the practice of redlining. Surveyors went into American cities and assessed 

neighborhood risk based on, among other things, race of residents. The resulting maps 

literally document neighborhoods encircled in red, where new federal long-term mortgages 

ï created to stem the tide of foreclosures during the Depression ï were prohibited from 

being offered (Immergluck, 2009, 49). The FHA also created an underwriting manual that 

detailed the risk impacts of integrated neighborhoods, and promoted the use of racial 

covenants (clauses in property deeds that disallow non-white ownership or occupation). 

With these actions, in which race became synonymous with mortgage risk, the FHA 

institutionalized and gave authority to the practice of redlining (Hillier, 2003). By the 

1940s, lawsuits were being filed in protest, but the practice continued unofficially for 

decades (Chomsisengphet & Pennington-Cross, 2006; Hillier, 2003). 

Government-sanctioned redlining was not the first example of discriminatory housing or 

lending practices in the United States or California. Racial covenants restricted the 

neighborhoods in which specific racial groups could live by including restrictions in the 

deeds of homes, requiring that no persons of certain races may live in the home, except for 

servants. California has the distinction of being the originator of racial covenants, using 

them against the settlement of Chinese immigrants in the late 19
th
 century (Jones-Correa, 

2001, 549).  

There is a substantial body of work documenting the practice of redlining and measuring its 

impacts across the United States (Weinberg, 1978; Schafer & Ladd, 1981; Squires, 1992; 

Haynes, 2001; Ross & Yinger, 2002; Hillier, 2005). Research conducted in California has 
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documented discrimination against Hispanic, African-American, and female borrowers in 

the Bay Area and other major cities (Weinberg, 1978; Schafer & Ladd, 1981). Formal and 

informal economic exclusionary practices have had devastating effects on minority 

neighborhoods in cities across the nation. By uniformly denying credit to certain 

geographic areas, homeownership (Americansô traditional source of wealth accumulation), 

improvements, and neighborhood vitality were stunted (Hernandez, 2009).  

By the late 1970s, awareness of redlining had reached a critical level, and laws began going 

into effect that prohibited it. The Fair Housing Act (Title VIII of the 1968 Civil Rights 

Act), the Home Mortgage Disclosure Act in 1975 (HMDA), and the Community 

Reinvestment Act in 1977 (CRA) were important legislative steps taken towards housing 

and lending equality. The Fair Housing Act prohibits racial discrimination in the sale, 

rental or financing of housing. Poor enforcement of the Fair Housing Act led to the creation 

of HMDA and the CRA, which were aimed partly at regulators, in addition to banks 

(Immergluck, 2009, 53). HMDA required mortgage lenders to release loan data to the 

public, and was hotly contested by interest groups, in large part because it required the 

reporting of applicant race. The Community Reinvestment Act (CRA) required banks ï 

specifically depository institutions ï to provide loans to the communities from which it 

took deposits. The CRA was a tool which advocacy groups could use to hold local banks 

accountable for providing credit in mortgage-deficient areas. In California, community 

organizers in the Bay Area, Los Angeles, and San Diego used the CRA to reform lending 

practices in their neighborhoods (Squires, 1992). Redlining and discriminatory lending has 

been well documented in California, especially in mid-to large-sized cities with diverse 
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populations such as Sacramento, Oakland, and Los Angeles (HOLC 1938; Dingemans, 

1979; Hernandez, 2009). 

Before subprime mortgages came into existence, research focused primarily on the practice 

of redlining ï denying credit to minority borrowers and homebuyers in minority 

neighborhoods. Historic denial of credit, research suggests, has a clear spatial connection to 

more recent trends in predatory lending (sometimes called greenlining). In the same way 

that credit was historically denied to minority neighborhoods, it is now being extracted 

through predatory lending.  

The evolution of the subprime market paralleled changes in lending practices with minority 

borrowers. Subprime loans emerged at a unique point in history, when efforts to curb racial 

discrimination in lending and neoliberal ideals of free markets and deregulation were both 

gaining momentum (Dymski, 2009). To some observers, the increased access to capital for 

minority borrowers through subprime lending was a sign of progress and evidence that the 

increasingly liberalized market was doing its job. Others document that racial disparities in 

mortgage types are a result of discrimination (Wyly et al., 2008; Darden & Wyly, 2010; 

Dymski 2009; Hernandez, 2009).  

Practices of social inclusion and exclusion underlie the history of race and mortgage 

lending (Dymski, 2009). Risky, expensive subprime loans replacing outright denial of 

loans based does not equate inclusion. Numerous studies of subprime lending demonstrate 

that a disproportionate share of these loans are held by people of color, primarily African-

American and Hispanic borrowers (Bunce et al., 2000 (found subprime loans concentrated 

in African-American neighborhoods, in Midwest cities); Courchane et al., 2004 (found 

Hispanic ethnicity to be a predictor for taking out a subprime loan in a national survey); 
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Crump, 2007 (16, found likelihood of getting a subprime loan by race, in Minnesota); 

Darden & Wyly, 2010).  

There is considerable evidence that discrimination remains in lending practices; in fact, that 

predation has replaced exclusion (Zuckoff, 1992). Personal accounts documented by 

researchers of this process ï targeted mortgage refinance marketing approaches, for 

instance ï illustrate the prevalence of a racial component to predatory subprime lending 

(Engel & McCoy, 2002; Apgar & Calder, 2005). Engel & McCoy (2002) identified three 

mortgage markets operating simultaneously but in different economic and geographic 

spheres:  a prime mortgage market, a legitimate subprime mortgage market, and a 

predatory market. The impact of subprime lending is compounded by the fact that many 

subprime loans are offered by unregulated lending agencies ï so borrowers in most need of 

consumer protection are left without options (Beeman et al., 2010, 36). Evidence of 

predatory lending includes targeted marketing, aggressive sales tactics, outright fraud, and 

abuse of new borrowersô inexperience in the mortgage process (Renuart, 2004).  

When controlling for credit history, do racial disparities remain, and are they explained by 

discrimination? This is not a simple connection to make, because documenting racial 

discrimination in mortgage lending has a challenging blind spot ï borrowersô credit scores 

are not reported with race and mortgage data as part of HMDA reporting requirements. 

Banks have historically sought to keep lending practices secret; the creation of HMDA was 

the result of hard-fought civil rights activism seeking the information needed to prove 

discrimination in lending practices. Withholding the credit scores of borrowers allows 

banks to claim fair and legal risk-priced lending without proving it, in much the same way 

banks were allowed to deny claims of discrimination without providing evidence in the 
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days before the CRA. Many authors have found methods to control for this issue, but first-

hand experiences are invaluable. Qualitative research about the practice of predatory 

lending in minority neighborhoods, in which researchers interview individual homeowners 

about their experiences, discovered evidence that mortgage brokers sought out borrowers 

and misled them about the terms of their loans (Ross & Squires, 2011). Interview research 

is particularly useful in this area because it provides additional support to the evidence of 

racial discrimination. The results demonstrate both the predatory nature of some mortgage 

lending and the community impact ï homeowners have not only lost faith in the housing 

market and financial industry, but they have internalized their financial problems as 

personal failures (Ross & Squires, 2011, 140). The stress, anxiety, and distrust that result 

are some of the less visible impacts of the foreclosure crisis. 

Current research on the subprime and foreclosure crises is geographically wide-ranging, 

but there is substantial literature specific to California. California experienced rapid 

inflation of home prices in the first part of the 21
st
 century, similar to housing bubbles seen 

in Arizona, Nevada, and Florida (Walker and Bardhan, 2011; Walker, 2010). The behavior 

of mortgage lenders in California with minority borrowers reflects patterns observed in 

other parts of the country (Laderman & Reid, 2008; McConnell & Marcelli, 2007). In an 

analysis of the CRAôs role in the subprime meltdown, African-American homeowners in 

low- and moderate-income census tracts in California were much more likely to be in 

default than white homeowners (Laderman & Reid, 2008, 19). Unlike most research in East 

Coast cities, the literature in this area tends to focus more on Latino borrowers, which is 

important, given Stocktonôs demographic profile:  Hispanic or Latino residents make up 

40.3% of the population (counted by the census as an ethnicity, separate from race); 12.2% 
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of residents are African-American, and 21.5% are Asian (Hernandez, 2009; Fuentes, 2009; 

US Census). One study in Los Angeles found that, contrary to previous research, the link 

between immigration status and homeownership was not statistically significant; the 

authors interpreted these results as evidence of the rise of subprime lending over the last 

few decades McConnell & Marcelli, 2007).  

 

The research covered here indicates that the foreclosure crisis resulted from a confluence of 

neighborhood-based demand for credit and nation-wide policy changes in the governance 

of financial institutions. The supply chain for subprime loans was not accountable for the 

risk it created; participants had ñlittle capital at stakeò and therefore were rewarded for 

indiscriminately processing loans without regard to risk (Immergluck, 2009, 99). The 

official financial crisis inquiry report (Angelides et al., 2011) comes to the conclusion that 

nobody ï mortgage brokers, bankers, borrowers ï had enough ñskin in the gameò 

(Angelides et al., xxiv). There is considerable agreement over the basic causes of the crisis--

- particularly on the role of market deregulation, lack of transparency, and deteriorating 

mortgage-lending standards in creating the foreclosure crisis (Angelides, et al., 2011, xxiii).  

The foreclosure crisis spread unevenly across cities, and the brunt of the impact fell on 

minority and low-income households (Immergluck, 2008; Aalbers, 2009; Hernandez, 

2009). Concentrated patterns of foreclosures resulted in huge losses of personal wealth for 

individuals and have had major impacts on local governments. The City of Stockton began 

discussing bankruptcy options in late 2011, in large part due to declines in property tax 

income (Smith, 2011). Tracing the roots of this crisis to specific policy decisions shifts the 
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blame for the crisis away from naïve homeowners and onto policymakers and financial 

institutions.  
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Chapter 3: Methods 

The purpose of this study was to understand and measure the foreclosure crisis as it 

unfolded in Stockton, California. This study measured areas of high foreclosure 

concentration, and performed a spatial analysis of Stocktonôs foreclosures, looking closely 

at how race, lending practices and regional economics relate to the spatial distribution of 

foreclosures in Stockton. The guiding questions in this study were:  What variables explain 

Stockton, Californiaôs high rate of foreclosures from 2007 to 2009?  What do foreclosure 

records tell us about the patterns of the foreclosure crisis over time and the people who 

experienced it? Is there a spatial concentration of foreclosures in Stockton, and can that 

concentration be better understood by mapping certain neighborhood characteristics? 

Finally, how can a case study of a city like Stockton contribute to a wider understanding of 

the financial and foreclosure crises in the United States? Identifying and examining these 

patterns contributes to a broader literature on the uneven impacts of financial deregulation 

and predatory lending.  

The hypothesis was that Stockton would be characterized by an uneven distribution of 

foreclosures, with some neighborhoods experiencing much higher rates of foreclosures than 

others. I also hypothesized that foreclosures would be most strongly correlated with 

subprime lending, and that race and income would produce similar connections to 

foreclosure. Because Stockton has grown considerably since the creation of the redlining 

maps used (1938), I anticipated that those boundaries might not overlay very well with the 

distribution of foreclosures for my study time period (2006 to 2009), but that cityôs racial 

patterns would indicate some concentrated historical patterns of exclusion that had been 
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replaced with selective high-priced inclusion. Because Stockton experienced rapid growth 

during the housing boom, I sought to measure owner-occupied unit rates as an indicator of 

risky speculation (Rosen, 2007).  

The foreclosure crisis continues to this day, with some sources estimating the nation is not 

even halfway through this crisis (Bocian et al., 2011). This timeline covers the period 

slightly before and after which foreclosures in Stockton spiked. Foreclosure rates in 

Stockton, San Joaquin County, and California as a whole remain high to this day, but the 

peak of foreclosure activity for Stockton was in 2008, when the city was ranked number 

one in foreclosure rates among U.S. cities. I mapped Stocktonôs demographic and 

foreclosure data by creating data layers from each source and layering them as appropriate. 

Exploratory interviews with local stakeholders ï part of my preliminary research ï 

suggested that the Weston Ranch neighborhood would emerge as a foreclosure hotspot, and 

that predatory lending was not at fault so much as a deflated real estate market and poor 

decisions on the part of homeowners. Ultimately, this is a story ï spatially and historically 

ï about why and how Stockton faced such high foreclosure rates, and why they were 

concentrated in certain neighborhoods.  

 

Data Resources 

 

In seeking to understand the volume and spatial concentration of foreclosures in Stockton, I 

looked at the following variables: Subprime (high-cost) loans originated in Stockton; 

neighborhood Census demographics (race, income, education and homeownership); 

historic maps of redlined neighborhoods. These are measureable neighborhood 



30 
 

Table 1: Quantitative data sources. 

 

characteristics identified in previous studies as linked to foreclosure (or in the case of 

redlining, linked to subprime lending).  

The unit of analysis for this study varies by data source, but at the most basic level is the 

census tract. Foreclosure data is not aggregated at all ï it is made up of individual parcel 

records. Census data is aggregated to census block (the finest resolution) and tract level. 

The redlining data come from a digitally scanned map of the city, so its aggregation is by 

city block (but limited to city boundaries from 1938). Home Mortgage Disclosure Act data 

ï the resource for subprime lending information ï is released with details of loans 

aggregated to the census tract level. When analyzed together, the smallest unit of 

measurement is the 2010 census tract.  

Address-level foreclosure data was downloaded from ForeclosureRadar, a private real 

estate trends company specializing in tracking foreclosures (also used by California 

Reinvestment Coalition, 2010). Address-level data is often hard to come by, despite the 

Data source Data type Spatial resolution 

ForeclosureRadar records from 

2006 to 2009 

 

Individual-level foreclosure 

records for each stage of 

foreclosure process 

Individual address/ 

assessorôs parcel 

number 

2010 Census Aggregated race, income, 

education, and homeownership 

data 

Census block 

Home Mortgage Disclosure Act 

(HMDA) annual reports 

Aggregated lending data Census tract 

Home Ownerôs Loan 

Corporation map from 1938 

Residential Security map of 

Stockton (redlining map)   

City block (1938 

borders) 
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fact that foreclosure filings are a matter of public record, because recording methods vary 

across states. I downloaded address-level foreclosure records in Stockton from 2006 to 

2009 from ForeclosureRadar for a small monthly fee. These foreclosure records provide an 

invaluable source of information ï individual addresses and APNs (assessorôs parcel 

numbers) for homes in multiple stages of foreclosure (Pre-foreclosure, Bank-Owned, Sold 

to 3
rd

, Cancelled, and Auction). In order to operationalize the concept of a foreclosed home 

for this research, I did not use any records labeled Cancelled. I also removed records for 

property types identified as Land, Agricultural, Commercial, and Industrial. The remaining 

property types, kept for analysis, were Multi-family, Condominium, Single-family, 

Residential and Other. By far, the majority of records belong to the Single-family property 

type (90.6%).  

Each foreclosure record from ForeclosureRadar includes many details about the property, 

owner and mortgage:  assessorôs parcel number and address, number of units, square 

footage, year the home was built, estimated home value, estimated loan balance, original 

loan date and value, and lender name. I created a new variable from this data ï a rough 

estimate of loan-to-value ratio. Foreclosure records that matched pre-existing parcel 

records (obtained from the City of Stockton) were retained and used for this analysis. 

Duplicate records were also removed. Only 3.4% of foreclosure records were discarded as 

a result of matching APNs and removing duplicates.  

Of the 13,911 foreclosures over this period, the overwhelming majority were categorized as 

Bank-owned.  
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Table 2:  Types of foreclosure recorded in Stockton from 2006 to 

2009. 

Bank owned 92.1% 

Sold to 3
rd
 7.6% 

Auction 0.3% 

 

There are a few reasons why the bank-owned classification dominates. For one, Auction is 

a temporary status for foreclosure listings, and is eventually replaced with Sold to 3
rd

, 

Bank-owned, or Cancelled. In the foreclosure process, a home is scheduled for public 

auction as soon as three months after the notice of default. The property is recorded as Sold 

to 3
rd

 it was sold at auction, and Bank-owned if it received no bids. These properties are 

commonly referred to as REOs, or real-estate owned. The low number of Sold to 3
rd

 

properties is most likely an indication of the damage the foreclosure crisis has done to the 

local housing market ï a flood of new listings and precipitous decline in home values 

means that there will inevitably be more homes for sale than there are buyers. 

Finally, it was important to operationalize the concept of a ñforeclosed property.ò 

Properties identified as ñPre-foreclosureò are in default, but still technically belong to the 

homeowner and, however unlikely, foreclosure might still be avoided. ñBank-ownedò is 

what is known in the real estate industry as REO (real-estate-owned) ï the bank has taken 

ownership of the property. ñAuctionò and ñsold to 3
rd
ò are in between, time-wise ï the 

property was sold at auction or scheduled for auction, and therefore in foreclosure but not 

REO. Therefore, as a measure of community impact, when displaying the spread of 

foreclosures over time I mapped all four foreclosure categories. But spatial analysis and 
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statistical regressions included only properties identified as ñBank-owned,ò ñAuction,ò and 

ñSold to 3
rd
ò to avoid any mistaken over-estimate of foreclosures in Stockton. Much of my 

planned analysis required that the foreclosure data be aggregated, so I used a spatial join 

tool to count the number of foreclosed properties per specific geography (in this case, per 

census block and census tract). I standardized foreclosures per tract to foreclosure rate by 

tract by dividing total foreclosures per tract or block by total number of housing units.  

I collected census block-level demographic data from the 2010 Census and American 

Community Survey to display the spatial distribution of neighborhood characteristics 

across Stockton. Census data is released in a format that permits the simple visual display 

of geographic data, making it relatively simple to compare the distribution of foreclosures 

with multiple neighborhood characteristics. The data collected were race, income, 

education, and homeownership rates. Because Hispanic origin is considered an ethnicity in 

the census and tallied separately from race, I created a new category in my census files 

called ñminorityò that counts all races except those people who identify as white alone. It is 

the total population for a block or tract minus people identified as white and not Hispanic. 

Research has demonstrated that minority homeowners are more likely to take out subprime 

loans and go into foreclosure than white homeowners (Crump, 2007). The measure for 

income used was mean income per household from the previous 12 months, the measure 

for education was percent adults over 25 with a bachelorôs degree or higher, and 

homeownership was measured as percent owner-occupied units (of total housing units).  

Subprime loans are measured here with annual mortgage lending reports required by the 

Home Mortgage Disclosure Act. I obtained loan applicant register (LAR) data for the 

Stockton MSA from 2004 to 2010 from the FFIEC (Federal Financial Institutions 
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Examination Council) via Dr. Elvin Wyly of the University of British Columbia. HMDA 

LAR records are individual-level home mortgage records with details on the location of the 

loan (at the metropolitan statistical area level), the race and gender of the loan applicant, the 

lender, loan outcome (accepted, etc), property type, and other loan identifiers like lien 

status or purchaser type.  

HMDA data is somewhat limited because of reporting and measurement limitations. The 

reporting limitation is that not all lending institutions are required to report their activity to 

HMDA (only banks or lenders over a certain asset level are required to report). The 

measurement limitation is that mortgages are not labeled ñprimeò or ñsubprimeò in this 

data. Instead, there are two proxy measures of subprime loans: using the list of subprime 

lenders created by HUD (Department of Housing and Urban Development) to cross-list 

with lenders operating in Stockton (Hernandez, 2009, 295); or using the HMDA category 

of ñhigh-costò loans as an indication of a subprime loan (loans with interest rates more than 

3% above the Treasury security (Crump et al., 2008, pg 764)). Not all loans made by a 

subprime lender are subprime, and not all subprime loans are issued by subprime lenders. 

So what surfaces in this analysis is most certainly less than what actually exists. For that 

reason, I use the high-cost loans indicator as my measure of subprime lending, because it 

appears to best represent the extent of subprime lending. Measuring high-cost loans began 

in 2004, when new HMDA regulations enacted in 2002 went into effect.  

The steps taken for extracting appropriate loans from the Stockton MSA HMDA LAR data 

were as follows:   

1. Originated loans: Deleted all loan records that were not originated (saved only 

category ñ1ò for loan action, which is for ñloan originatedò). 

2. Rate spread:  Deleted all records labeled ñNAò under the ñratespreadò column. 
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3. High-cost loans as share of all loans: divided column 4 by column 3. 

Table 3:  HMDA LAR data for Stockton MSA, 2004 to 2010 

(data used for this analysis in bold).  

YEAR 
Total records 

raw 

After filte ring for 

originated loans only  

After filtering for 

high-cost loans only  

Percent 

high-cost 

loans 

2004 127,766 56,076 8,851 15.8% 

2005 148,172 63,228 20,954 33.1% 

2006 126,397 47,112 16,989 36.1% 

2007 77,593 23,705 4,948 20.9% 

2008 39,994 14,167 1,280 9.0% 

2009 36,552 14,980 891 5.9% 

2010 30,594 13,908 227 1.6% 

 

There are some large fluctuations here, which can be partially explained by changes in the 

market, but which may also indicate problems with the data. The jump from 2004 to 2005 

is due, according to HDMA, to an increase in short-term interest rates during that period. 

Additionally, for Stockton in particular, 2005 appears to have been a year when a large 

number of new homes were sold ï homes built in 2005 make up 7.5% of all the foreclosure 

records from 2006 to 2009, the most of any year. The dramatic decline from 2006 to 2010 

is most likely due to increased regulations in California and changes in market conditions 

(Bostic et al., 2007). Over this period lending regulations tightened, the housing bubble 

burst, the financial crisis began, and eighty of the biggest subprime lenders went out of 

business, many of them based in California (Civilis and Gongloff, 2012). 

Finally, I obtained a digitized copy of a Residential Security Map of Stockton documenting 

redlining, created by the Federal Home Loan Bank Board (1938). The utility of this map is 

limited by its age ï Stockton was a much smaller city in 1938 than it is today. Of course, 

lending practices have changed significantly since 1938, as well. The Residential Security 
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Map has been digitized and made available online by a project called T-RACES (Testbed 

for the Redlining Archives of Californiaôs Exclusionary Spaces.  

 

Mapping Methodology 

My methods mirror the work of Crump et al. (2009), Immergluck (2008), Hernandez 

(2009), Perkins (2009), and Kochhar et al. (2009). Each study makes connections between 

the lending, demographic and historic data I use and patterns of foreclosure on various 

scales.  

1. Descriptive statistics and spatial concentration of foreclosures 

Because tract-level 2010 geography is not available for the City of Stockton alone, I 

defined a Stockton study area by selecting San Joaquin County tracts that fell within ï 

partially or fully ï the city boundaries (official boundary shapefiles provided by the City of 

Stockton GIS department). Tracts were also selected based on the location of point-level 

foreclosure records. Many foreclosures in the neighborhood of Garden Acres fell outside 

the cityôs official boundary because that neighborhood is not incorporated. But because it 

adjoins the city, and is an older neighborhood, I included those census tracts as well. This 

combination of factors balances official definitions of the City of Stockton (see Figure 4) 

with the pattern of foreclosures identified as located in Stockton (see Figure 5). One tract 

that fell partially within the city boundaries (on the west side of the city, with the port and a 

large part of the delta further to the west) was omitted because it contained no foreclosures, 

and any demographic data associated with it would be skewed because so few people live 
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in the part of the city or county. The resulting study area was used for all spatial analysis of 

foreclosures and neighborhood characteristics. 

The first step of my analysis was to map the foreclosures that occurred in Stockton from 

2006 to 2009, and determine if there are any ñhot spots,ò or spatial concentrations. 

Attached to each record of foreclosure were individual property assessorôs parcel numbers,   

 

Figure 4:  Official Stockton city boundaries overlaid with study 

area census tracts (US Census, City of Stockton). 
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(APNs). These records can be joined with a map of all city parcels in Stockton to display 

foreclosed parcels. This results in a unique visualization of the foreclosure crisis, because it 

displays the entire space occupied by foreclosed properties, rather than a dot (the result of a 

georeferenced address). When point data is needed, I use the centroid of the foreclosed  

 

Figure 5:  Foreclosures in Stockton from 2006 to 2009 overlaid 

with study area (US Census, ForeclosureRadar). 
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parcels. Because of the volume of records, I split the data up temporally ï creating a new 

map layer of foreclosure activity in Stockton for every month from 2006 to 2009; 48 in 

total. This step was helpful in managing the volume of data. 

Before mapping the foreclosure data, I took some time to see how the characteristics of 

each foreclosure vary. Some of the factors I felt were important to understanding the 

foreclosure crisis in Stockton were age of home, size of home, and loan-to-value ratios. I 

was interested in finding out if foreclosed homes in Stockton were newer or larger than the 

average California or United States home. Because Stockton experienced such a 

precipitous decline in home values over the course of the foreclosure crisis, I was also 

interested in seeing the average loan-to-value ratio among these foreclosure records, and 

how they vary across the city.  

The process for determining spatial concentration of foreclosures involved a kernel density 

analysis. Kernel density is a visual hotspot analysis performed on point data, so the 

extracted centroids of each foreclosure record were used here. The purpose of the kernel 

density analysis was to identify and quantify Stocktonôs areas of high foreclosure 

concentration. Kernel density calculates the magnitude per unit area of point data, so I am 

able to determine the highest concentrations of foreclosures in Stockton, and look at those 

neighborhoods for closer analysis. The process of estimating kernel density is relatively 

simple ï a radius is placed around each point at a specified distance (in this case a mile), 

with values decreasing as distance from the center point increases. Each overlapping circle 

is counted in the resulting 200 ft
2
 raster tiles. So a foreclosed home close to other 

foreclosed homes would have many overlapping circles giving the raster tile near it a high 
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value. Kernel density is useful for identifying the location of a hotspot, but it does not 

perform any test of statistical significance.  

The Getis-Ord (GI*) statistic determines the statistical significance of foreclosure 

concentrations in Stockton, the output of which is a map of statistical hotspots. GI* 

measures whether areas of high value tend to neighbor one another, so the input for this 

analysis was foreclosure rate by census block. The GI* output is a layer of census blocks 

coded to measure of the extent to which census blocks with high foreclosure rates cluster 

together. Before using the Getis-Ord GI* statistic, I applied the Moranôs I statistic to the 

study area to determine an appropriate distance threshold. Moranôs I is a global measure of 

spatial autocorrelation, which determines if the pattern (in this case, foreclosure rates by 

census blocks) within the study area is clustered, dispersed, or random. Spatial 

autocorrelation is particularly relevant to the spatial analysis of foreclosures because 

foreclosures have a known impact on the home values of neighboring homes, and therefore 

would be expected to cluster. I applied Moranôs I at various distance thresholds to find the 

spatial autocorrelation threshold peak. Once Moranôs I determined that threshold (4,375 

feet), I used that distance threshold it in the GI* analysis, which determines the degree to 

which blocks with high foreclosure rates tend to cluster, and if that relationship is 

statistically significant. The resulting maps can be displayed as Z-scores (units of standard 

deviation) or p-value (levels of statistical significance).  

2. Overlay with neighborhood characteristics 

After determining spatial concentrations of foreclosures in Stockton, the next step is 

mapping neighborhood characteristics to further understand the story of Stocktonôs high 
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foreclosure rate and its specific patterns within the city. The characteristics mapped here for 

comparison ï redlining, subprime lending, race, income, education, and homeownership ï 

have been demonstrated in other studies to be connected to higher rates of foreclosure.  

Several previous studies have made the spatial and historical connection between past 

practices of economic exclusion (i.e., redlining) and current predatory lending practices 

(Crump et al., 2008; Hernandez 2009). Hernandez (2009) used a combination of national 

policy analysis with detailed small-scale research into Sacramento, Californiaôs real estate 

market and practices to create a picture of the production of racialized space over time. 

Hernandez found a spatial pattern of exclusion that evolved into predatory extraction by 

overlaying historical data on redlining and racial covenants in Sacramento neighborhoods 

with subprime lending data from 2004. Sacramento is similar to Stockton in many ways ï it 

had a booming housing market during the early 2000s, it is located only 50 miles north of 

Stockton in the agricultural Central Valley, and has similar population demographics. It is 

different, however, in its size (nearly double the population) and economic stability (as the 

state capitol, Sacramento has employment opportunities far beyond Stocktonôs reach). With 

these differences and similarities in mind, Hernandezôs example has been helpful in setting 

up a framework for studying foreclosure patterns in Californiaôs Central Valley. 

Subprime lending tends to be concentrated in minority neighborhoods (Crump et al., 2008; 

Crump et al., 2009; Dymski, 2009; Kaplan & Sommers, 2009). Subprime loans are also 

strongly linked to higher rates of foreclosure (Quercia et al., 2005; Immergluck, 2008; Lee 

et al., 2010; Bocial et al., 2010). There is an established spatial connection between race, 

subprime lending, and foreclosure ï spaces of economic exclusion and predation created by 

historic practices of redlining are now being replaced by predatory lending practices. 
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Subprime loans are risky to homebuyers in many ways: they tend to have very high interest 

rates, high upfront costs and prepayment penalties, balloon payments, or adjustable rates 

that take borrowers by surprise. They also often do not require proof of income and allow 

high loan-to-value ratios, sometimes as high as 100% at the time of purchase. Not every 

subprime loan has every one of those features, but they do consistently have high interest 

rates. They are undeniably at higher risk for default than prime loans (Chomsisengphet & 

Pennington-Cross, 2006).  

This overlay analysis consists of mapping neighborhood characteristics at similar levels of 

aggregation (usually the census tract) to compare with the point-level foreclosure data and 

the hotspot neighborhoods found in the previous analysis. This method of layering address-

level foreclosure data over subprime lending by census tract on the example of Crump, et 

al. (2009), Crump (2007), and Lee et al. (2010). Crump et al. (2009) and Lee et al. (2010) 

used the simple process of overlaying address-level foreclosure data with tract-level 

subprime lending data to make a strong case for the connection between subprime lending 

and foreclosure (Crump, 2007). The resulting map is an excellent model for my work, 

particularly because these examples used address-level foreclosure data.  

Race has been strongly linked to both foreclosures and subprime lending (Wyly et al., 

2008; Darden & Wyly, 2010; Dymski, 2009; Hernandez 2009). Because minority 

borrowers are more likely to receive subprime loans ï by virtue of credit history, predation, 

or racism ï they are also more likely to experience foreclosure. Stockton is a diverse city: 

the 2010 census reported a population of 12.2% African American, 21.5% Asian, and 

40.3% Hispanic or Latino of any race (the cityôs plurality). Compare that to the United 

States as a whole in 2010:  12.6% African-American, 4.8% Asian, and 16.3% Hispanic. 
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Because most foreclosure and subprime lending research focuses on African-American 

neighborhoods, already it appears that Stockton may differ in its experience of the 

foreclosure crisis. Each minority group grew in Stockton since the 2000 census, and appear 

to be concentrated in the newer parts of town, with the notable exception of eastern 

Stockton, which also has a high concentration of minority residents.  

Given the connection between foreclosures and the complicated ï often duplicitous ï world 

of mortgage financing, it seemed worthwhile to see if education level is unevenly 

distributed in Stockton, and perhaps connected inversely with the cityôs foreclosure 

hotspots. Analyses of predatory lending cite uneven information about the mortgage 

process as a factor in the origination of many high-cost loans (Immergluck, 2008). 

Measuring education is a proxy for the location of new or inexperienced borrowers. It is 

also closely connected to income, and should be seen side-by-side for a complete analysis.  

3. Regression analysis with key neighborhood characteristics 

Many analyses of the foreclosure crisis have brought in census data to understand the 

regions or neighborhoods most impacted. In a study for the Pew Hispanic Center, Kochhar 

et al. (2009) performed a multivariate analysis of neighborhood characteristics and 

foreclosure rates in counties across the United States. The study found a statistically 

significant relationship between the foreclosure rate in a county and certain demographic 

attributes ï immigration status of residents, high-price loans made to Hispanics and 

African-Americans (in other words, subprime loans), homeownership rates for immigrant 

and native-born Hispanic populations, change in home values, and loan-to-value ratio 

(Kochhar et al., 2009, 27). Lee et al. (2010) used dummy variables representing various 
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levels of income and African-American population in a regression analysis with subprime 

lending and foreclosures (Lee et al., 2010, 47). In a similar study focused on Summit 

County, Ohio, Kaplan and Sommers (2009) found that subprime lending and minority 

share of neighborhoods were closely related to foreclosure rates. Immergluck (2008) used 

education levels (at least college degree) and race in a multivariate regression at the 

national level.  

The variables for this regression were the same as the overlay analysis, and are based on 

examples from existing literature, availability of data, and the comparability of Stockton to 

other research sites. Foreclosure rates were the independent variable and the dependent 

variables were subprime lending (as a share of all loans originated) and the following 

Census variables:  race (percent ñminority,ò as defined earlier), homeownership rates 

(percent owner-occupied units), education levels (percent adults over 25 with a bachelorôs 

degree or higher) and mean income (per household, from the previous 12 months). The 

high-cost loan data was aggregated to the 2000 census tract level, so in order to transfer 

that data to 2010 census geography I extracted the centroids and joined them to a 2010 

census tract shapefile. This resulted in an exact match for most tracts, but not all. For cases 

where a single 2000 tract was divided into two 2010 tracts, I divided the lending data in 

half and split it across the two tracts. For the one case where two 2000 tracts were joined 

into one 2010 tract, I combined the subprime lending data from the two previous tracts and 

assigned that sum to the new tract. 

The results of a regression analysis between these characteristics and foreclosure rates 

assessed how these rates covary ï for instance, as homeownership rates increase, do 

foreclosure rates also increase? How much is the presence of any one variable able to 
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predict the foreclosure rate in a Stockton census tract? The results might find a positive 

relationship, negative relationship, or no relationship at all (in which case the null 

hypothesis, that there is no relationship between foreclosure rates and any of my 

independent variables, cannot be rejected). A stepwise multivariate regression analysis with 

all five measures results in a report that summarizes which variables have the closest 

predictive relationship to foreclosure rates in Stockton. I expected to see a strong 

connection between subprime lending and foreclosure rates, and a fair amount of 

multicollinearity between race and income.  

Finally, after performing stepwise and individual pairs of regressions with the independent 

variables and the dependent variable, I performed a Moranôs I global measure of spatial 

autocorrelation on the resulting residuals. This analysis determines if any missing variables 

(represented by the residual) has a spatial structure. If the Moranôs I has a value greater 

than 0, that would mean I had missed a relevant variable that was clustered.  
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Chapter 4: Results of Spatial Analysis 

There were many processes at work that set Stockton up for a flood of foreclosures, but the 

tipping point was a drop in home prices. During the housing boom, rising home prices 

masked the instability of high rates of subprime lending. As indicated in Tables 1 and 2 

below, at the beginning of 2006, median home sale prices began to drop. By October 2006, 

foreclosures had begun to rise dramatically. Stockton topped the nationôs cites in 

foreclosure rates for most of 2007 and finally reached its peak a year and a half later, in 

mid-2008. It is noteworthy that Stocktonôs pattern roughly mimics that of the city of San 

Francisco and California as a whole, but in greater extremes. San Franciscoôs stability is a 

little misleading ï some cities in the Bay Area, such as Oakland or Brentwood, have 

experienced foreclosure rates and declines in home values closer to Stockton. Research 

suggests that the worst price declines in the region were in the lower-priced areas with the 

highest rates of subprime lending (Kroll, 2009).   

There are many ways to measure the foreclosure crisis. Most studies look at the crisis at a 

fairly large geographic scale ï comparing differences among zip codes, counties, or states. 

In California, a foreclosed home is almost immediately visible ï especially during the long 

dry season ï because lawns dry up and turn brown quickly without regular watering, and 

abandoned pools turn green. In Bakersfield, at the far southern end of the Central Valley, a 

spike in West Nile Virus cases was observed after the start of the foreclosure crisis, due to 

abandoned swimming pools in foreclosed homes becoming breeding grounds for 
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Figure 6:  Median home values from January 1997 to the end of 

2011 (data from Zillow). 

 

Figure 7:  Foreclosures per 10,000 homes, from 1998 to 2011 

(data from Zillow). 

mosquitoes. The green pools could be identified and mapped using satellite imagery 

(Reisen et al., 2008).  
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Before positing causes of the high numbers of foreclosures in Stockton, it is important to 

understand the spatial distribution and concentrations of foreclosures in the city. Are there 

neighborhood concentrations of foreclosures to begin with? How did foreclosures vary 

within the city, were certain neighborhoods particularly impacted while others left 

untouched? Here I am using the term ñforeclosureò or ñforeclosed homeò as defined in the 

methods section ï as a property that is either bank-owned (REO), has been sold to a third 

party, or is scheduled for auction. I left out properties identified as ñpreforeclosureò (NOD) 

to avoid over-estimating the number of actual foreclosures in Stockton.  

California had some of the highest foreclosure rates in the nation, and cities in the Central 

Valley were particularly hard hit. So already Stockton represents a spatial concentration of 

foreclosures ï within the nation-wide foreclosure crisis, Stockton as a whole represents a 

high concentration of foreclosures in a high-concentration state. These foreclosure records 

ï after the filtering described in the methods section ï totaled 13,911 foreclosed homes 

from 2006 to 2009. This is a tremendous volume of foreclosures for a community of less 

than 300,000 people. Stocktonôs peak foreclosure rate, as calculated by RealtyTrak, was 

9.46% in 2008 ï the highest of all 100 largest metropolitan areas that year (RealtyTrak, 

January 15, 2009). Using this aggregate of foreclosures over four years, some tracts ended 

up with foreclosure rates as high as 32% (see Figure 8).  

The next step was to test whether the high volume of foreclosures in Stockton were 

concentrated in certain areas, or evenly distributed. Measuring these spatial concentrations 

is important for understanding the who and where of the crisis ï what neighborhood 

characteristics are illuminated within these spatial patterns? Who lives in these  
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Figure 8:  Foreclosure rates by tract in Stockton, California. 

Foreclosures aggregated over the 2006 ï 2009 period (US Census, 

City of Stockton, ForeclosureRadar). 
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neighborhoods? In this chapter I lay out the structure of the city ï residential 

neighborhoods, commercial districts, agricultural land surrounding the city ï all of these 

factors determine to a certain extent the location of foreclosures in Stockton. From that 

point I identify foreclosures concentrations within residential neighborhoods, taking into 

account that commercial foreclosures are excluded from my data. Data attached to the 

address-level foreclosure records assisted with this ï do foreclosed homes tend to be newer 

and larger, or smaller and older? Are those patterns spatially concentrated across the city as 

well? For instance, in neighborhood concentrations of foreclosures, are there recognizable 

patterns among the homes as well? From there, we can move on to comparisons with 

relevant neighborhood characteristics such as race, income, or lending patterns. In the next 

chapter, I take a closer look at the spatial relationship between those characteristics and 

foreclosures.  

Descriptive statistics of foreclosures 

What do foreclosed homes in Stockton have in common? The foreclosure records I 

downloaded from ForeclosureRadar, after removing the superfluous records as described in 

the methods chapter, totaled 13,911 foreclosures in the City of Stockton from 2006 to 2009.  

Descriptive statistics of the foreclosure records brought to light several patterns than 

confirm Stocktonôs foreclosure crisis was closely related to its housing boom. During the 

housing boom, with few growth restrictions, the city continued to grow outward rather than 

increase density. Nothing illustrates this better than the distribution in the records of the 

year each property was built ï 31.6% of the foreclosed properties (4,402 of 13,911 records) 

were built from 2000 to 2008. Mapped by home age (Figure 10), several patterns related to 
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age of home and foreclosures in Stockton become clear:  first, the ages of these homes 

reveal the direction and speed at which the city grew over time. The city appears to have 

stayed relatively small from its founding until the 1960s, when housing expanded north. 

Growth appears to have continued steadily until 1990, when it took off to the north and 

south in large subdivisions of tract homes typical of California suburbs. Second, the newest 

homes ï indicated in the darkest shades ï are also located in the areas of highest 

foreclosure activity. These high foreclosure rates among new homes in Stockton could be 

due to two scenarios:  newer homes were purchased with risky, subprime loans and 

therefore were more at risk for foreclosure; or it could be that newer homes, by nature of 

being purchased more recently, were more susceptible to a dip in home prices because 

homeowners had not had enough time to build up equity in the property. These two 

explanations are not mutually exclusive, of course, and most likely the explanation lies in a 

combination of the two.  

 
Figure 9:  Age of foreclosed homes in Stockton (missing values 

of "0" excluded). 
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Figure 10:  Foreclosures in Stockton, California (2006 to 2009) 

by age (ForeclosureRadar, City of Stockton). 
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Given the spatial concentration of foreclosures in Stocktonôs newer parts of town, and the 

tendency towards larger and larger homes during the housing boom, I looked at the 

distribution of home size among the foreclosed properties. Because there were some entries 

that appeared to be mistakes or indications of no data (such as 0 or extremely large 

numbers), I used a 5% trimmed mean to try to eliminate some of the obvious outliers. 

As seen in Figure 11, most homes ranged between 1200 and 2200 square feet. The mean is 

1702 square feet, and the trimmed mean is 1649 sqare feet, indicating that there is a 

positive skew in the data towards a few very large homes. The median home square footage 

for the United States in 2005, the year that produced highest volume of foreclosed homes in 

Stockton, was 2,227 square feet (US Census). That trend peaked nation-wide in 2007 at 

2,507 square feet, and has since dropped to under 2,400 square feet. Overall, the results 

demonstrate that Stockton had modestly-sized homes ï the majority of foreclosures were 

single-family homes below the national average for new homes, not outrageous 

ñMcMansions.ò This is somewhat surprising, because part of the perceived advantage of 

moving from the Bay Area to the outer suburbs is the lower cost per square feet. These 

modest home sizes indicate that one of the common interpretations of the foreclosure crisis 

ï that it was caused by families stretching beyond their means for palatial homes ï has been 

overstated in Stocktonôs case.  

Finally, I created a simple estimate of the loan-to-value ratios from the ForeclosureRadar 

foreclosure records. Again, a zero in this field represents no data, so I used a trimmed mean 

to help control for those erroneous records. Because Stocktonôs foreclosure crisis was 

closely linked to a dramatic drop in home values, I thought it would be worthwhile to see 
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Figure 11:  Square footage of foreclosed homes in Stockton. The 

majority of records here are for homes below the national average 

size. 

how far underwater the average foreclosed home was. The results are quite surprising ï 

even when taken with a grain of salt for mistakes in data entry from ForeclosureRadar.  

The mean loan-to-value ratio for a foreclosed home in Stockton is 167%. The trimmed 

mean is 148%, indicating there are some very high outliers. There are a surprisingly large 

number of properties with loan-to-value ratios of over 200%, but by far the majority of 

records fall around 100% and just over. This means that, while the market was hot, home 

values did not keep pace with sale prices. This also means it is likely many homebuyers put 

little to no down payment down, and had not paid much or any of the principal by the time 

their homes were foreclosed. 

Very high loan-to-value ratios illustrate another aspect of the foreclosure crisis ï in addition 

to homeowners who found themselves unable to continue payments, some simply walked 

away from their mortgages when they realized how far home values had fallen and how 

much money they still owed. While sale prices are booming, official home values may not 
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Figure 12:  Loan to value ratio, calculated from home value and 

loan balance data. 

be a matter of urgency to homeowners; but that shifts when the market crashes and the 

county assessorôs value suddenly means their mortgage is underwater. In preliminary 

research interviews, officials from San Joaquin County Community Development 

Department indicated that there was a process underway for homeowners to contest the 

assessed value of their homes.  

 

Spatial concentration of foreclosures 

This study employed four measures of spatial concentration of foreclosures. In each 

instance, clear patterns of spatial concentration emerged. The first method was the most 

basic ï a simple display of foreclosures in Stockton at the address level (Figure 13). A few 

patterns become clear immediately, and were confirmed later with subsequent statistics 

tests of spatial concentration. First, there are two areas with significant clusters of 

foreclosures ï the southwestern corner of Stockton and the northern part of town,  
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Figure 13: Foreclosures in Stockton, California from 2006 to 

2009, with key neighborhood overlays (ForeclosureRadar). 
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particularly in the northeast. The southwestern corner of Stockton is a community known 

as Weston Ranch, and the northeastern concentrations are roughly the neighborhoods of 

Valley Oak and Spanos Park East (see neighborhoods highlighted in Figure 13). Another 

pattern that quickly emerged was that foreclosures are not limited to the city boundary. 

Given that each foreclosure record was matched to city parcel records by APN, I must 

assume that these are not mistakes, but that some addresses ï while technically located in 

unincorporated San Joaquin County ï are unofficially considered part of Stockton. Indeed, 

aerial images of Stockton indicate that one neighborhood in particular ï called Garden 

Acres (circled in Figure 13) ï is a continuation of residential neighborhoods in the city but 

not officially within its borders. Garden Acres is worth a closer look ï it has high numbers 

of foreclosures (but far from the highest), is adjacent to industrial and commercial land use 

types, has few trees and no sidewalks, and the homes appear to be older, single-story 

modest homes. The neighborhoods with the highest foreclosure concentrations, on the other 

hand, are newer neighborhoods within the city limits. Further analysis of these 

neighborhoods will follow. To better synthesize this mass of dots on a map, I aggregated 

the foreclosure point data to census block level (see Figure 14). This new display of 

foreclosures demonstrates more clearly the concentration of foreclosures in certain 

neighborhoods. Notice that neighborhood shapes begin to emerge when using census 

blocks ï the grid layout of the center of the city transforms into cul-de-sac and winding 

residential patterns towards the edges of the city. So, also, does increasing concentrations 

of foreclosures. Although the census blocks are similar in size, it is necessary to standardize 

the display of foreclosures.     
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Figure 14:  Foreclosures in Stockton, California (2006 to 2009) 

aggregated to the census block level (ForeclosureRadar, US 

Census). 
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Figure 15:  Foreclosure rates by block in Stockton, California. 

Calculated from aggregated foreclosure divided by total housing 

units per block (ForeclosureRadar, US Census). 
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For that reason, I calculated a foreclosure rate by block and tract by dividing the number of 

foreclosures by total housing units for each geographical area (using housing units data 

from 2010 ï a safe assumption that housing units have not grown considerably from 2006 

to 2009, given the impact of the foreclosure crisis on construction in the region). This 

standardizes the display of foreclosures across the city, and is the appropriate input for later 

measures of spatial autocorrelation (see Figure 15). 

The second measure of spatial concentration I used was a kernel density analysis. The input 

for a kernel density analysis is point data (the 13,911 foreclosure records), and the output is 

a raster layer of point density within a pre-defined area. I chose a search radius of a square 

mile, essentially defining a neighborhood as one square mile (the entire city is 

approximately 65 square miles (US Census, City of Stockton)). The results display density 

of foreclosures per square mile in raster tiles of 200 ft
2
 (see kernel density map, Figure 16). 

The results of the kernel density analysis were much the same as a visual scan produced ï 

distinct concentrations appear in the southwestern and northeastern parts of town, with a 

few smaller pockets surfacing in the Country Club neighborhood just north of the port and 

the Spanos Park East neighborhood in northwestern Stockton. Foreclosures appear to 

spread out more evenly across the central-eastern part of Stockton, past the city border into 

Garden Acres.  

The third measure of spatial concentration used was Moranôs I ï a global measure of spatial 

autocorrelation. The results of this analysis were not in map form, but in a number gauging 

the overall degree to which clustering is happening in the entire map. As mentioned earlier, 

the input for Moranôs I was foreclosure rate by census block. The results revealed  
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Figure 16:  Kernel density map of foreclosures in Stockton, 

California from 2006 to 2009 (ForeclosureRadar). 
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statistically significant clustering (p values of 0.0000) at every threshold distance 

appropriate for the scale of the study area (distances too short left out some census blocks,  

and distances too great went beyond the extent of the study area). The distance found with 

the highest Moranôs Index score (0.1637) was approximately 4355 feet, rounded up to 4375 

feet for ease of analysis. A Moranôs Index score of 0.16 indicates that there is a spatial 

structure in the pattern of foreclosure rates across the city. The Moranôs Index score ranges 

from -1.0 (random) to 1.0 (clustered). The p value for the Moranôs I spatial autocorrelation 

test was 0.0000, and the Z-score was 73.76. Given the z-score of 73.76, there is a less than 

1% likelihood that this clustered pattern could be the result of random chance. By every 

measure, Moranôs I analysis found that there is definite clustering of high numbers of 

foreclosures in Stockton. In other words, census blocks with high foreclosure rates tend to 

neighbor other census blocks with high foreclosure rates.  

The final measure of spatial concentration was a GI* analysis, which identifies hotspots of 

foreclosure activity (see Figure 17, GI* hotspot map, fixed-distance). The GI* analysis 

results in a measure of the degree to which high values cluster together. In this case, the 

targeted values were foreclosure rates by census block. Do census blocks with high 

foreclosure rates tend to cluster together, or are they randomly distributed? The results of 

the Moranôs I indicated that there would be significant clustering. I used the distance 

threshold identified in Moranôs I to be best for Stockton (4375 feet), with the fixed-distance 

measure. GI* examines each census block individually in the context of its neighbors, and 

assigns a score based on whether it is surrounded by similarly high values (in this case, 

foreclosure rates by census block). To be a statistically significant hot spot, a block would 

have to have a high foreclosure rate and be surrounded by blocks with high foreclosure  
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Figure 17:  Getis-Ord GI* statistical hotspot map of foreclosures 

in Stockton, California from 2006 to 2009 (ForeclosureRadar). 
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rates. The sum of local foreclosure rates (determined by the distance threshold of 4375 feet) 

is measured and compared to the expected sum for the whole region; when that sum is 

significantly higher than expected, it is a hotspot. The resulting GI* statistic is therefore in 

the form of a Z-score, the unit for standard deviation.  

The hotspots, drawn in red, are areas that have a Z-score of 1.96 or greater ï neighborhoods 

in which foreclosure rates are approximately two standard deviations above the mean or 

greater. The neighborhoods identified with this method are Weston Ranch, Valley Oak, 

Spanos Creek East and ï a neighborhood that previously did not surface as clearly ï the 

Airport neighborhood in the south, next to the Stockton airport (see Figure 17). A Z-score 

of 1.96 marks the point at which the clustering of foreclosure rates by block is significant at 

the 95% confidence level (the standard for social science research). In addition to 

identifying hotspots, GI* identified ñcoldspots.ò These clustered areas of low foreclosure 

rates that should come as no surprise ï the downtown area, the port, the airport, and rural 

areas just north of the city. There are a few residential exceptions to this pattern; for 

instance, a distinct cold spot just below the two northern hotspots in the neighborhoods of 

Lincoln Village and Parkwoods (circled in Figure 17). Lincoln Village is technically not 

part of the city ï the city boundaries, obtained from the City of Stocktonôs GIS website, 

close off this neighborhood like an island. The Cityôs zoning map identifies this 

neighborhood as ñunzoned,ò and the Cityôs neighborhood map gives no name to the area. 

This type of unincorporated subdivision is not unusual, however, and is commonly the 

result of an agreement between city government and developers. There is no reason to 

believe that foreclosures in this area were recorded as Lincoln Village rather than Stockton 

and thus missing from this analysis. The other two neighborhoods with statistically 
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significant foreclosure coldspots are known as Lincoln Village West (located just west of 

Lincoln Village) and Parkwoods ï areas that have retained their values better than the rest 

of the city (Trulia).  

The two neighborhoods consistently identified with distinct foreclosure concentrations are 

the southwestern neighborhood of Weston Ranch and the northeastern neighborhood of 

Valley Oak. Both are newer developments with pools & cul-de-sacs, multiple-car garages 

and well-maintained yards (see Figure 4.10). Home sale prices in both neighborhoods have 

dropped by more than half since 2006 (Trulia). But that type of suburban subdivision exists 

elsewhere in Stockton, particularly in the outer fringes of town, so in itself most likely does 

not explain the high concentration of foreclosures. These two neighborhoods ï and the 

smaller, more dissipated hotspot around Spanos Park East in the northwest ï are, however, 

some of the newest parts of town (see Figure 4.9).  

 

Conclusions 

While distinct foreclosure concentrations emerged in this analysis, it was also clear that no 

residential neighborhoods were left untouched. This is most likely due to the prevalence of 

subprime loans during the housing boom, and the uniform collapse of home prices in 

Stockton. Those two factors can set the stage for foreclosures in any neighborhood, even 

the highest-income. It is important to remember that Stockton represents a high volume of 

foreclosures as a whole, and these neighborhood concentrations are simply the most 

impacted. 

Two neighborhoods emerged in this analysis as epicenters of Stocktonôs foreclosure crisis:  

Weston Ranch and Valley Oak (see figures 13, 16, and 17). Each of those neighborhoods 
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experienced hundreds of foreclosures over the course of the study period (2006 to 2009). 

Home values in both neighborhoods have fallen by more than half since the peak of the 

housing boom, and show no signs yet of recovery. Both neighborhoods are close to major 

regional commuting freeways ï Weston Ranch to Interstate 5 and Valley Oak to California 

State Route 99. Both were built after 1990, with most of their growth occurring after 2000 

(see figure 4.9). The Spanos Park East and Garden Acres neighborhoods also had high 

concentrations of foreclosures over this period. Spanos Park East is very similar to Valley 

Oak or Weston Ranch ï mean home sale values reached a peak of approximately $400,000 

in 2005, only to fall to just under $150,000 as of mid-2012 (Zillow). Garden Acres, on the 

other hand, is quite different from all three neighborhoods. Despite being one of the cityôs 

oldest neighborhoods, it is not incorporated into the city. The Garden Acres neighborhood 

has few sidewalks or trees, and homes for sale in this neighborhood are consistently listed 

for under $100,000. At the peak of the housing boom, mean home sale prices in this 

neighborhood reached just under $300,000 ï 25% less than the other neighborhoods with 

foreclosure hotspots (Zillow). Although each of the density measures used pointed to 

strong patterns of spatial concentration, these results are tempered somewhat by the 

limitations of land use. In the center of Stockton are the port and the downtown commercial 

districts ï because the port has no private residences, and commercial and industrial land 

uses were excluded from this analysis, very few foreclosures appear in those areas. 

Similarly, foreclosures stop abruptly to the west of Stockton because the city is bordered on 

that side by farmland and the extensive rivers and islands of the Sacramento-San Joaquin 

Delta.  
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In preliminary research interviews, San Joaquin County officials indicated that Weston 

Ranch would stand out with very high foreclosure rates. A real estate developer suggested 

that lax growth limitations were to blame, suggesting that newer homes would make up the 

bulk of foreclosed homes in Stockton. Both proved to be correct. The next chapter explores 

the characteristics of the neighborhoods with the highest foreclosure concentrations ï in 

order to identify the people most impacted, and perhaps discover some of the roots causes 

of the crisis. 
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Chapter 5: Results of Neighborhood Overlays 

Concentrated foreclosures can have a devastating effect on a neighborhood as a whole and 

its individual households. This section seeks to understand the spatial connection between 

concentrated foreclosures and patterns of neighborhood characteristics in Stockton. In 

surveying the literature on the foreclosure crisis, two patterns emerge quickly:  the strong 

connections between subprime lending and foreclosure, and the concentrated spatial impact 

of the foreclosure crisis on neighborhoods of color. Foreclosure records do not indicate the 

race or other personal characteristics of the homeowner, so it is impossible to know with 

certainty in an analysis like this who experienced foreclosure in Stockton. However, 

mapping the demographic profiles of Stocktonôs neighborhoods, and comparing those 

patterns with foreclosure hotspots, can indicate who was most impacted by the foreclosure 

crisis. Previous studies of the foreclosure and subprime lending crises have drawn 

connections to historical, economic, and social processes. I have chosen five measureable 

neighborhood characteristics that, based on research in California and elsewhere, might be 

spatially connected to Stocktonôs incidence and patterns of foreclosure:  subprime loans, 

redlining, race, income, homeownership, and education. In addition to the visual 

comparison of a simple overlay, I performed a multivariate regression to test whether there 

is a statistical connection between foreclosure rates and the neighborhood characteristics. A 

regression analysis results in a measure of how much each independent variable (the 

neighborhood characteristics) is able to predict variation in the dependent variable 

(foreclosure rates).  
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Subprime lending 

In the literature on the foreclosure crisis, subprime loans tend to be the best predictors for 

foreclosure activity. Because loans are not identified in Home Mortgage Disclosure Act 

(HMDA) data as prime or subprime, I used the commonly-accepted proxy:  high-cost 

loans, or loans that are 3 percentage points or more above the Treasury interest rate. In this 

case, I used a sum of high-cost loans (both home purchase and refinance) originated in 

Stockton from 2004 to 2006 ï the peak of subprime lending activity and housing prices in 

the region. This pattern was overlaid with the point data of foreclosures in Stockton from 

2006 to 2009 ï the cityôs peak foreclosure activity. Given the short time span between loan 

origination and default for subprime loans (often less than two years), it is reasonable to 

compare these dates for lending data with 2006 to 2009 foreclosure data (Bunce et al., 

2001). The teaser rates of adjustable-rate mortgages vary in length, meaning that loans 

originated in 2005 for instance could reset as many as three or four years later 

(Immergluck, 2008).  

My findings comparing subprime loans with foreclosures in Stockton were consistent with 

previous research ï there appears to be a strong spatial connection between the two (see 

Figure 18). The two neighborhoods with the highest foreclosure rates, Weston Ranch and 

Valley Oak, also had the highest volumes of subprime loans. Compare total numbers of 

loans as displayed in Figure 18 with the percent of subprime loans are share of all loans 

originated in Figure 19 ï the distinct shift in spatial pattern is noteworthy. This exposes an 

overall pattern in lending throughout the city where the newest parts of town simply have 

high volumes of loans ï prime and subprime ï but the older parts of town (notably Garden 
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Figure 18: Volume of high-cost (subprime) loans per census tract 

in Stockton, California from 2004 to 2006 (HMDA, 

ForeclosureRadar). 
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Figure 19: Percent high-cost (subprime) loans per census tract in 

Stockton, California from 2004 to 2006 (HMDA, 

ForeclosureRadar). 
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Acres) have high rates of subprime lending. Part of why the older, central parts of Stockton 

have such high subprime lending rates is because fewer loans were originated in those 

neighborhoods to begin with. This could be due to two structural processes:  it could be 

indicative of predatory lending replacing the economic exclusion left by redlining, where 

Garden Acres is still thought to be too risky for prime loans; or it could be that this 

neighborhood, being older, have less new development or turnover than the new ones. I 

believe it is a combination of the two. The income, racial (examined next), and subprime 

patterns across Stockton reveal Garden Acres to be more similar to case studies of rustbelt 

or East Coast cities than the picture of a hastily-built suburb that is emerging elsewhere in 

the city. Certainly a significant number of loans originated in the outskirts of town were 

due to the purchase of newly-constructed homes. However, the huge range in loan 

originations across the city hints that some lending bias still remains. Finally, even though 

there are distinct concentrations of subprime loans, in general, subprime lending is high 

across the city as a whole.  

 

Race  

An overlay of percent minority residents with point-level foreclosure data reveals a strong 

spatial pattern (see Figure 20). The two hotspot neighborhoods, Weston Ranch and Valley 

Oak, have very high percentages of minority residents (approximately 80%). This overlay 

does not require statistical analysis, the pattern is clear ï the neighborhoods most impacted 

by foreclosures are neighborhoods of color. The neighborhoods with clear foreclosure 

coldspots, Lincoln Village and Parkwoods, tell a similar story of lowest foreclosure impact 
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occurring in the neighborhoods with lowest share of minority residents (see Figure 17, the 

map of statistical foreclosure hotspots in Stockton).  

The highest concentrations of minority residents (Figure 20) in Stockton are in the center of 

town, notably in the Garden Acres neighborhood to the east and just south of the downtown 

area, overlaying quite clearly with historically redlined districts (see Figure 5.9). These 

results indicate that, while the city has grown considerably, racial patterns have remained 

the same. Note that the highest category of percent minority per tract represents census 

tracts with a minority population of 88% or greater. As with the pattern of subprime 

lending rates or foreclosures in general, Stockton as a whole represents a concentration in 

this category. Stockton is a diverse city, with 40% of the population identifying as 

ethnically Hispanic or Latino. Given evidence elsewhere of predatory lending practices 

aimed at minority borrowers (particularly African-American and Hispanic borrowers), it 

follows that a city with a high minority population also has high subprime lending rates 

and, subsequently, high foreclosure rates.  

When separated out by racial and ethnic groups, the racial patterns of the city shift (see 

Figures 21-23).  

In every measure so far, Weston Ranch and Valley Oak have stood out. While race mirrors 

Stocktonôs foreclosure patterns strongly, it does not reflect the same relationship between 

race and foreclosure described in cities like Akron or Detroit ï Weston Ranch and Valley 

Oak are not the neglected, low-income city centers of highly urbanized cities. Weston 

Ranch and Valley Oak are quintessential suburban neighborhoods ï middle-class incomes, 

middle-class education, and middle-class leveraging of debt. They reflect the pattern of 
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Figure 20:  Percent minority population per census tract in 

Stockton study area (US Census, City of Stockton). 
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Figure 21: Percent Asian population by tract in Stockton, 

California (US Census 2010). 
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Figure 22: Percent African-American population in Stockton, 

California (US Census 2010). 
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Figure 23: Percent Hispanic or Latino population in Stockton, 

California (US Census 2010). 
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borrowing and demographic movement happening in California at the time ï low and 

middle-income minority families were priced out of the Bay Area and moved to the Central 

Valley (Dysmki, 2006). The Central Valley was also a major destination for international 

immigrants during this time period, reflected partially in the high Hispanic and Latino 

population in Stockton (Dymski, 2006). The story emerging about these neighborhoods is 

that they were built quickly, mortgaged with risky loans, and primarily occupied by non-

white or Hispanic middle-income residents. The fact that these neighborhoods appear to be 

quite middle-class suggests that the reason they had such high volumes of subprime loans 

and foreclosures was the result of targeted predatory lending based on the racial makeup of 

the neighborhood and homebuyers. 

 

Redlining 

By including historic redlining data, I sought to compare the pattern of foreclosures in 

Stockton with past practices of exclusion based on the example of Hernandez (2009). 

Overlaying historical data on redlining and racial covenants in Sacramento neighborhoods 

with recent subprime loan rates, Hernandez established a spatial pattern of exclusion that 

evolved into predatory extraction. Many studies have made this connection:  redlined 

neighborhoods, so long starved of capital, became targets for extraction with exotic 

refinance and home purchase loans (Crump et al., 2008, Hernandez 2009; Immergluck, 

2009). In reference to the spatial and historical connections to redlining, this practice is 

often called ñgreenlining.ò Hernandez did not compare redlining with foreclosures, but 

based on his findings with subprime lending, I thought the comparison would be 

worthwhile.  



79 
 

The redlining map used here, created by the Home Ownerôs Loan Corporation in 1938, 

divides Stockton into four classes of neighborhoods in order of preferences for lending. 

The top two classes ï marked in Figure 24 as A and B in green and blue, respectively ï 

were the highest-grade categories and identified as safe for lending. The bottom two classes 

ï marked as C and D in yellow and red, respectively ï were those neighborhoods where 

ñundesirableò populations, in Stocktonôs case primarily African-American or Hispanic, 

were living. These neighborhoods were considered too risky for the HOLC to lend, and the 

FHA would not insure loans in those areas (recent research suggests the FHA was more 

active in institutionalizing redlining than the HOLC (Immergluck, 2009, 30)). 

In Stocktonôs case, the city has changed too much over time to make a clear spatial 

connection. Two patterns indicated that this pattern of predation replacing exclusion did not 

happen in a clear-cut way for Stockton:  first, foreclosures appear to be equally distributed 

among the four neighborhood classes (see Figure 24). Second, the highest foreclosure 

concentrations are far away, because the city has grown considerably since 1938 (the color-

coded blocks in Figure 24 mark not only the neighborhood classifications for mortgage 

lending, but also the outer extent of the City in 1938). This dramatic change in the size of 

the city makes a historical analysis of this kind challenging. While foreclosures could not 

be definitively linked to redlining in Stocktonôs case, some patterns did emerge when 

comparing the redlining map to other neighborhood characteristics.  

Historic patterns of redlining in Stockton overlay closely with the cityôs subprime lending 

concentrations (see Figure 25). Figure 25 displays the overlay between Stocktonôs highest 

subprime lending concentrations and the historic practices of redlining (displayed here are 

only the third and fourth-grade categories, the two lowest categories). There is a distinct  
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Figure 24: Historic redlining districts (from 1938) overlaid with 

foreclosures (2006 ï2009) in Stockton, California 

(ForeclosureRadar, HOLC).  


