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ABSTRACT  

This paper details the Wisconsin housing market during the Great Recession. We explore how 

race, income and density factored into the fall and rise of housing prices from 2003 to 2018, a 

period spanning before, during and after the recession. We used a mix of GIS-created graduated 

color scheme and cluster maps, Spearman’s Rho correlations and scatter plot graphs and 

interviews to garner our data. We found that the relationships between the percentage changes 

in housing prices and race, income and density were fairly weak-to-moderate statewide. 

However, the relationship between the percentage change in housing prices and race was 

moderate-to-strong when we limited our data to areas in the state that contained the highest 

minority population concentrations.  
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(1.0) INTRODUCTION  

Our endeavor is to examine and describe recent real estate trends in several hundred 

Wisconsin ZIP Codes. We are particularly interested in how single-family housing values 

reacted to the 2007 financial crisis and ensuing recession in the late 2000s and early 2010s. We 

also want to discern how wealth, racial characteristics and building density within the ZIP Codes 

were factors in the fall and rise of local housing markets.   

Our topic of inquiry, in the form of a couple research questions, asks: what was the effect 

of the 2007 financial crisis and subsequent recession on Wisconsin housing? How has wealth, 

race and housing density factored in the recovery of different Wisconsin housing markets?  

In September, intrigued by news articles touting “ten years since the financial crisis,” we 

embarked together on this group project to understand and document how the recession affected 

Wisconsin. We were motivated to research the recession in Wisconsin after noticing how little it 

was covered by several major news publications. They chronicled the coasts but “ten years since 

the financial crisis” articles seemed to eschew mention of Wisconsin and other states in Middle 

America. We wanted to correct that bias, so we began research on our capstone project “The 

Wisconsin Rebound: The Fall and Rise of Housing Prices in Wisconsin during the Great 

Recession.” We have no expectation that our project will rocket us to a feature story in The New 

York Times, The Washington Post or any other news outlet. We are content sharing our work 

with our peers in Geography 565.  

 So what happened 10 years ago? In a scene from the movie Too Big to Fail, United States 

Treasury Secretary Henry Paulson (played by William Hurt) and his staff (played by Topher 

Grace, Cynthia Nixon and Ayad Akhtar) reveal with alarming frankness the cause of the 

financial crisis. They detail how lax regulations allowed Wall Street to bundle home loans 
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together into mortgage backed securities and sell slices of those bundles to investors. Wanting 

more money, Wall Street pushed lenders to make more loans. Lenders were already giving loans 

to borrowers with good credit so they lowered their criteria and began to issue loans to borrowers 

with bad credit. Banks started buying insurance to protect themselves against this new risk, the 

borrower with bad credit. AIG was one of many companies that insured these loans, but they 

assumed an almost unbelievable amount of the risk. When housing prices started to go down, 

mortgage-backed securities tanked and AIG had to pay back all the banks. The number of default 

swaps AIG had to pay swamped the company, so they collapsed. Every bank they insured 

booked massive losses on the same day, and then they also went under. The whole financial 

system had evaporated. That scene in Too Big to Fail ends emphatically in silence as Paulson 

and his staff realize their culpability in manufacturing the financial crisis (Too Big to Fail 2011).   

 The loans that Too Big to Fail alluded to were based on derivatives, or agreements 

between the buyers and seller on an interest rate and date to pay home loans. These derivatives 

were transferred between homebuyers to banks to Fannie May to mortgage-backed security in 

the secondary market to a hedge fund, which then determines risky two to three year loans but 

with high interest rates. The interest rate agreements were arranged in such a way that the 

Federal Reserve could increase them with the federal funds rate. When this occurred between 

2004 and 2006, homebuyers found that they could no longer pay their loans. Coupled with 

decreasing housing values, many homebuyers had to default on their loans (Boyle and Feidhlim 

2001, 1-13). 

Using data that real estate website Zillow publicly provides, we are analyzing single-

family home sales from 1996 to 2018 (Zillow 2018). Our research concerns 418 of the 842 total 

Wisconsin ZIP Codes (Zillow shares data for ZIP Codes for which it has a representative sample 
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of homes). Although the Zillow ZIP Codes we have are only about half of the state’s actual ZIP 

Code quantity, we found that the Zillow ZIP Codes are spread extensively across every region in 

the state. Most counties have at least one ZIP Code included in our Zillow data. Rural, exurban, 

suburban and urban areas across Wisconsin are included. Since the major population centers in 

the state - Milwaukee, Madison, Green Bay and the Fox Cities - are included, our data is fairly 

representative of Wisconsin.  

We divided our analysis of our Zillow housing data into three discrete periods: 2003-

2007, 2007-2011, and 2011-2018. We adhered to those dates because they were seen as being 

commensurate with the pre-recession, recession, and post-recession periods. Verick and Islam 

pegged the financial crisis as beginning in December 2007 (Verick and Islam 2011, 21), and the 

Milwaukee Journal Sentinel cited the housing prices in Wisconsin as bottoming out in 2011 

(Gores 2016). In terms of the data, we calculated these three periods by subtracting the housing 

value data December of 2003 from December of 2007, from December of 2007 from December 

of 2011, and August of 2011 from August of 2018, then dividing each result from each original 

value to determine the percent-change in family housing value for each ZIP Code. 

Overall, we predicted moderate to strong correlations between density, median income, 

and percent non-white and percent change in family housing value between 2003-2007, 2007-

2011, and 2011-2018. For the purposes of our analysis, we defined these as percent non-white, 

median family income, and population divided by kilometers squared, respectively. 

We used the United States Census Bureau to find data on median income, overall 

population, and white-only population (2018). From the population data and through 

mathematical operations in QGIS software, we calculated the percentage non-white in each ZIP 

Code, as well as their population density. We displayed these data in graduated color scheme 
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maps in QGIS (2018) as well as areas where this data clusters using a multivariate clustering 

analysis in ArcGIS Pro (2018), specifically showing percentage differences between 2002 and 

2007, 2007 and 2011, and 2011 and 2018 using Microsoft Excel. We derived scatterplots and 

Spearman’s Rho correlations for the three-year ranges with density, median income, and percent 

non-white.  

We also interviewed industry experts, including real estate professors at the University of 

Wisconsin Madison Tim Riddiough, Mark Eppli, and Kurt Paulsen as well as geography 

professor Stephen Young. These professionals have spent their lives studying changes in housing 

values in Wisconsin, the United States, and the global north, and talking with them provided key 

insights about where, why, and how housing prices changed in the state. Our discussions with 

these professors produced ideas that both confirmed and contradicted our expectations of how 

density, median income, and race would correlate with changes in housing values, and our they 

even brought up factors that played out in Wisconsin not directly measured in our GIS and 

statistical analyses.  

Our project interprets data through a spatial analysis lens, which identifies geographic 

features and locations, and then analyzes the phenomena occurring at that location. We are using 

race, density, and median income as independent variables tracked before, during and after the 

recession to get a sense of how each of the three variables engineered effects in changes in 

housing values in the span of time surrounding the recession. Our features are housing prices, 

race, wealth and building density. Our location are the 418 Wisconsin ZIP Codes found in 

Figures 1-6.  
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(2.0) LITERARY REVIEW 

 We categorized our literary review into three major sections based on three major 

variables credited by our research to have had the most effect on housing prices during the 

recession: race, income, and density. Each variable was assigned its own section. Generally, our 

sources found that areas with higher racial diversity and population density tended to vary based 

on the characteristics of time and place. The following sections detail and substantiate these 

claims.  

(2.1) Relationship between income and housing values around the Great Recession 

Looking at the recession through a spatial-temporal framework and critically analyzing 

key events gives a lot of insight on why it happened. When the housing recession occurred it was 

felt all throughout Wisconsin. Many attribute the beginning of the recession to the housing 

bubble bursting, a time when housing demand decreased, but supply increased (Hardaway 2011, 

45). In the early 2000’s financial advisors at different banks across the globe attempted to voice 

concerns over the unstable state of the housing market (Martin 2010, 587). The recession’s 

ripples were felt across the United States and even globally (Martin 2010, 587). What separates 

the Great Recession from other economic recessions is the how badly the housing market was 

hit, which greatly impacted labor force (Ellen and Dastrup 2011, 1-2). The rise in unemployment 

meant that people could no longer afford to keep up with bills and would get behind on 

mortgages. This combined with other large expenses, such as divorce and medical bankruptcy 

loans, caused people to foreclose on housing mortgages at unprecedented rates, even compared 

to previous recessions (Ellen and Dastrup 2, 2011). Although the burden of forgoing a mortgage 

is already large, the systemic consequences this could have on other aspects of a person’s life can 
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also be quite devastating. Since a person’s home dictates a lot of aspects in one’s life, such as 

access to credit, schooling, and other community amenities. 

It is crucial to our research to understand how badly people in Wisconsin felt the housing 

recession impacted other factors of life. When conducting interviews we wanted to have a strong 

focus on the long-term spatial-temporal effects. We wanted to understand how the recession has 

lingered in people’s life 10 years after. The Wisconsin Poverty Measure (WPM), a metric that 

takes Wisconsin specific government aid when looking at poverty rates, found that in 2010 the 

poverty rate was 10.3-percent (Chung et al 2013, 539).  Looking at specific areas, Milwaukee 

County has one of the most interesting WPM’s in the state ranging from five-percent all the way 

up to nearly 36-percent (Chung et al 2013, 546). This suggests a great wealth disparity in the 

county contrasting central Milwaukee and Brown Deer, Whitefish Bay, Glendale, Shorewood, 

Wauwatosa, and others. We will be looking at the differences between rural and urban recovery 

in detail throughout this paper. Factors such as race and class have huge implications when 

interpreting this data. We are interested in understanding how such concentrated areas can have 

such a high poverty rate and still overall have trends that show improvement throughout the 

whole county. We have found throughout our literature review that density is one of the most 

important factors when studying the housing recession. Analysing the responses of people who 

study the housing market will give us insight on how such a phenomenon can occur.  

We chose to look at single-family house value as the variable for comparing housing 

trends in Wisconsin. Using this variable to look at Wisconsin will have its advantages and 

disadvantages. One disadvantage is that there will be housing data that is left out because it is not 

classified as a single-family house. However, from our literature review we found that single-

family housing is the most widely used metric to study housing data (Krivenko 2018, 2). The 
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data set we chose has consistent property value prices dating back from 2003 all the way up to 

2018, finding data that for housing before the recession proved to be difficult. Reaching out to 

the Wisconsin Realtors Association, they advised us to us a Zillow data set because they provide 

the website with the data. From Zillow single-family house value was the data set that was the 

most common throughout our literature review. This is important because we want to map  out 

how general property value has fluctuated in a greater scope and this can be difficult with gaps in 

the years. 

Understanding how wealth affects housing is very important because mortgage debt 

accounts for three-fourths of a typical American’s financial assets (Krivenko 2018, 2), which 

means that losing a home to foreclosure could be detrimental to a person’s wealth. From 2007 to 

2009 it is estimated that homelessness amongst families rose by thirty percent (Ellen and Dastrup 

2011, 5). As one can imagine, losing your home will put people in extreme financial situations 

and during the recession many suffered. The unemployment rate in Wisconsin was at record 

highs during the recession, which meant that people could not afford to continue paying their 

mortgages and also meant that people were not shopping for new homes (Martin 2011, 594) This 

wealth disparity created a vicious cycle of housing supply being very high while demand being 

low (Martin 2011, 595). The combination of housing and unemployment has had extremely big 

ripples on wealth in all sectors.  

According to the Survey of Consumer Finance (SCF) wealth inequality had changed very 

little up until 2007 (Wolff 2015, 25). However, from 2007 to 2010, median wealth plummeted 44 

percent (Wolff 2015, 25). This fall is important to review when studying the Great Recession 

because it played a huge part into why the housing bubble busted. Looking back at the recession 

almost ten years later we have a plethora of post-recession data that reflects on what actions were 
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taken to help create aid and help the housing economy rebound from its catastrophic state. Our 

project focused on gathering data that shows this information by conducting interviews and 

creating maps to visualize change. These sources that have highlighted the connections between 

housing and wealth, and all of the components that make up wealth like unemployment, 

mortgage, and credit, give us a basis to work off of and answer our research question.    

(2.2) Relationship between race and housing values around the Great Recession 

Race and housing values are inextricably connected. During the recession, black and 

Latino communities were buffeted by foreclosures and the devaluation of the prices of their 

homes. They were evicted or couldn’t sell, leaving them in a stressful position. Overt racism had 

gone the wayside, but its legacy – usually manifested in segregated communities – had a 

profound impact on non-white communities. As we our sources reveal below, race matters. 

We first wanted to find whether there was a connection between race and real estate. 

Wyily, Ponder, Nettling, Ho, Fung, Liebowitz and Hammel attest that real estate in the U.S. is 

racialized. They argue that the collapse of the subprime mortgage market reinforced racial 

inequality. Lax regulations undergirded the government, leading to economic crisis. This crisis 

restructured the financial and political landscape for whites and minorities in America. The 

authors pursued their study using theory in tandem with case studies (Wyily, Ponder, Nettling, 

Ho, Fung, Liebowitz and Hammel 2012, 571-604). Their article was lacking in statistical 

analysis, so we turned our attention to an article that measured whether race and real estate were 

connected using numbers and data. 

We needed statistics to complement the theory and case studies we had just read. We 

sought out Rugh and Massey, who crunched some numbers on the connection between race and 

real estate. Rugh and Massey ascertained that the foreclosure crisis was a racialized process. 
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Blacks and Latinos were particularly harmed by the racial discrimination that occurred. Rugh 

and Massey attribute that to residential segregation. They were more likely than whites to receive 

subprime loans than prime loans. After having been denied access to loans for decades, those 

neighborhoods were ripe for exploitative loans. The authors found that higher rates of 

segregation led to higher instances of houses foreclosing (Rugh and Massey 2010, 629-651). 

After confirming that race and real estate were indeed connected, we targeted articles that traced 

the degree to which race and real estate were connected. 

Race and real estate impact various communities differently. Thomas, Moye, Henderson 

and Horton assert that the recent recession affected black housing values more than white 

housing values in large metropolitan areas. They found that the African American disadvantage 

is statistically significant. The authors observed that the housing value gap was widest between 

higher status blacks and whites. The lower status gap was not as pronounced. Thomas, Moye, 

Henderson and Horton also found that segregation adversely affected the black and white 

housing value gap. The authors attempted to account for differences in geography, class and 

several non-racial demographic variables to make their racial comparison fair (Thomas, Moye, 

Henderson and Horton 2017). Although Thomas, Moye, Henderson and Horton provided us with 

sufficient information about differences in race, we wanted to see if there was any literature on 

differences within a racial group. 

There are disparities within racial groups in regards to how their households reacted to 

the recession. Hyra and Rugh describe the impact of the Great Recession on urban African 

American neighborhoods. The authors assess that the post-recession trajectory of predominantly 

Black neighborhoods is contingent on the class makeup of those neighborhoods. Black middle 

class communities were negatively affected by the recession more than Black upper class 
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communities were. To obtain their findings, Hyra and Rugh examined housing values within 

three historically Black neighborhoods in Chicago, New York City and Washington, D.C. The 

authors tracked housing values and several other housing-related metrics between 2000 and 

2012. Then, they compared those numbers with income and several other socioeconomic metrics 

to garner their findings (Hyra and Rugh 2014, 1-43). Class and race were significant factors in 

the resiliency of particular neighborhoods during and after the recession. 

The housing crisis ensured that many Black people will remain rooted in a lower class 

status. Burd-Sharps and Rasch regard the housing crisis as having aggravated the racial wealth 

gap (they include home equity in their wealth metric). According to their research, that gap is 

projected to compound over time. The authors noted that at the height of the recession, both 

Black and white wealth levels decreased. During the couple ensuing years after the recession, 

white families did not experience any wealth loss. However, in that same time frame, Black 

families continued to lose wealth. The authors found that home equity alone makes the gap even 

starker. Burd-Sharps and Rasch believe that policy actions can mitigate the diverging racial 

wealth gap. To ensure that Black families recover, they suggest three remedies: reforming the 

secondary mortgage market, opening access to credit and regulating mortgage servicing (Burd-

Sharps and Rasch 2015, 1-34). Unfortunately, the wealth gap will undeniably continue to affect 

Black households for years to come. 

The recession has had a lingering presence in many communities of color. Through a 

series of graphs and charts, Dreier, Bhatti, Call, Schwartz and Squires illustrate the debilitating 

effects of the recession in creating “underwater” homes. They define underwater homes as where 

the homeowners owe more on their mortgages than their homes are actually worth. Despite some 

post-recession housing market gains as of the 2014 authoring of this report, many homes remain 
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underwater. Black and Latino households were a disproportionate share of underwater 

households. Dreier, Bhatti, Call, Schwartz and Squires also found that certain neighborhoods and 

ZIP codes had a disproportionate number of underwater households. Those neighborhoods and 

ZIP codes were also predominantly Black and Latino. The authors ascertained that the greater 

Milwaukee area had some of the highest shares of underwater mortgages in the country. 23% of 

homes were underwater and 12% of homes were below peak home prices. Within the municipal 

boundaries of the city of Milwaukee, 40% of homes were underwater and 32% were below peak 

home prices. The urban-suburban divide is reflective of the Milwaukee area’s racial composition. 

A higher percentage of African Americans and Latinos reside in Milwaukee than they do in 

Milwaukee’s suburbs (Dreier, Bhatti, Call, Schwartz and Squires 2014, 1-38). The severity of the 

housing crisis in Wisconsin was heightened because of the deleterious effects on Black and 

Latino communities.   

Our sources were selected because they show the relevance of race to housing markets 

and the recession. They primarily told a story of Black and Latino real estate in comparison to 

white real estate. The harmful effects of the recession, influenced by segregation and racism, 

have furthered the wealth gap, increased the number of underwater homes and contributed to 

other painful symptoms.   

(2.3) Relationship between density and housing values around the Great Recession 

Another key concept we are investigating is how population density affected housing 

markets in different areas of Wisconsin in the time surrounding the Great Recession. While our 

methods will define density as a simple of measure of the number of citizens per square 

kilometer as per the US census, we will also relate this to additional definitions explored by prior 

research, such as the average distance between a city and its suburbs (Antoniucci and Marella 
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2018, 341), number of people living in an apartment complex (Randolph and Tice 2013, 2665), 

the number of people living in a housing unit (Chung et al 2013, 532), and the walkability and 

transport infrastructure of a given residential area (Nelson 2012, 811). Our background research 

found that density can affect a location differently based on the characteristics of the 

demographic and density makeup and form of the city, so section will conclude by investigating 

how the factors present elsewhere will translate to different metropolitan areas in Wisconsin. 

Also, we researched how the recession may have brought new effects to this equation and how it 

may have exacerbated, or curbed effects density would have had during a healthy economy and 

housing market. Finally, we were able to use different theoretical frameworks to bring these 

dynamics to greater social context.  

Antoniucci and Marella demonstrate relationship between the density, housing markets, 

and effects of the recession in their Italian case study (Antoniucci and Marella 2018, 340-349). 

Specifically, they hypothesized that in the wake of the 2008 recession, social polarization would 

have a negative correlation with housing markets in dense urban areas. They developed a 

polarization index, which took real estate value data from the Italian real estate journal 

Consulente Immobiliare from 2008, when through 2015 in both the city centers and in their 

suburbs. An intuitive finding might posit that housing prices everywhere would decrease; 

however, consistent with their hypothesis, the investigators found that prices tended to increase 

in the city center and decrease in the suburbs. Further, they found this polarization increased by 

on average, 5.6 percent between 2008 and 2015 (Antoniucci and Marella 2018, 343), suggesting 

the Great Recession has enhanced this polarization since it took hold worldwide. They also 

found their polarization index to return high values for less dense metropolitan areas, consistent 

with their expectations. They confirmed these results when they measured urban density by 
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measuring the distance between the outer suburbs and the city center. Antoniucci and Marella 

compared these results with different descriptive statistical indices and found a positive 

correlation with increasing urban density with rising immigrant populations and higher quality 

infrastructure and public transport (Antoniucci and Marella 2018, 343-347). On the other hand, 

they found a negative correlation between GDP per capita and urban density. Given high levels 

of xenophobia in amongst native Italians, they explained their results by suggesting that high 

quality public infrastructure and transport are attracting poorer immigrants looking for a place to 

survive and settle in the bitter economy. This, in turn, causes native Italians to move away into 

the suburbs, further driving down the prices of center city prices and driving up prices in the 

suburbs (Antoniucci and Marella 2018, 340-349). 

While this study is quite helpful in reinforcing the relationships between the 2008 

recession, urban density, and the housing market, one caveat would be that its relevance to our 

study is limited in that the form of metropolitan areas as well as housing markets are likely to 

look quite different in southern Europe than in the Great Lakes region of the United States. 

Indeed, Antoniucci and Marella elaborate that, unlike North American cities “vast majority of 

Italian provincial capitals have a monocentric structure, with a dense historical heritage owned 

by the older and wealthier segment of the population. The larger the city, the more its structure is 

rigid and influential; low-income segments of the population inhabit the suburbs” (Antoniucci 

and Marella 2018, 343). Arbaci notes the traditional trend of disproportionate amount of poor 

immigrants as extending across southern Europe to  (Arbaci 2008 589-613). Nonetheless, more 

examples of density affecting how housing markets found in studies covering other countries 

help to establish this as a worldwide phenomenon, albeit if the nature of such relationships is 

subtly different in these other examples.  
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One such example is a statistical analysis of six Spanish metropolitan areas about how 

immigration trends are causing urban density to spatially covary during the mid-2000’s housing 

bubble. They began by measuring spatial autocorrelation using exploratory spatial analysis. They 

proceeded by using F-tests to model log and linear-nested models and J-tests to model non-

nested models of density and distance from city center to suburb. Finally, they used the spatial 

lag model to specify spatial effects in the models they produced. Their results found increasing 

spatial autocorrelation across all 6 cities and increasing population in the densest cities of 

Madrid, Barcelona, and Zaragoza. In addition, specifying their spatial effects revealed that these 

cities are better explained in terms of having multiple clusters of dense population, instead of 

having one monocentric city center. One interesting note would be that this study is criticizing 

the very same distance between city and suburb metric used to undertake density in the Italian 

analysis. While it could be that Italian cities really are more monocentric than Spanish cities, the 

fact that the Italian study did not address a polycentric possibility may mean this was a 

consideration missed or ignored by Antoniucci and Marella. Like the Italian article, the authors 

attributed these changes to influxes of lower-class immigrants to these cities, explaining that they 

were attracted to cheaper housing in these areas (Martori and Madariaga 2016, 369-392).  

We found this study useful in that it provides a framework that gives context for how the 

housing bubble progressed prior to the recession, which may provide insight about how the 

recession spurred. For example, it could be possible that areas that experienced the highest 

growth before the recession suffered the most dramatic drops in housing values. The analysis 

also provided a nuanced picture of how population is distributed within a city, with their being 

multiple centers of high density instead of just one “city center”. This paves the road for our 
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research to examine whether cities such as Milwaukee, Madison, and Green Bay have one or 

multiple high-density population centers and what impact this has on housing markets. 

A different examination of Sydney and Melbourne, Australia covered an additional 

dimension of nuance: where different socioeconomic subsections of denser population live. First, 

they gave pertinent background information that Sydney and Melbourne had been pursuing 

urban consolidation policies in which local government builds dense housing complexes to 

center employment opportunities around new economic activity and transport centers (Randolph 

and Tice 2016, 2662-2663). Sydney and Melbourne city governments have failed to prepare for 

the scale needed to house the poorest populations, and property values have declined as a result. 

Hence, the authors argue this urban renewal is greatly misguided because Sydney has more 

apartments in low-amenity residential areas that were built in the 1960s and 1970s. The 

consequence of this difference, they continue, is that the prices of low amenity areas is rising 

from investors competing to monetize on the low-income market. They illustrate with data how 

this differential causes different socioeconomic, social, and age groups to live in different inner, 

middle, and outer rings of one urban area compared to the other. They split these groups as “the 

economically engaged (‘single and dual incomes, no kids?’)”, “low income families (‘battlers’)”, 

“achieving education (students)”, “residentially retired (‘empty-nesters’)”, and “the apartment 

elite” (Randolph and Tice 2016, 2667-2669). For example, the authors point out how the 

different market layouts between Melbourne and Sydney mean that the “Battler” group occurs in 

greatest proportion in the middle ring of the urban area for Sydney and the outer rung for 

Melbourne. The researchers also determined that these factor groups are quite fragmented but 

converged in both cities, with in many cases a small population of one factor group living in the 

same apartment complex as the other. Randolph and Tice use maps created from geographic 
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information systems to display the distribution of each group across both cities (Randolph and 

Tice 2016, 2661-2681). 

The decline of housing values because of large numbers of low-income people living in 

the same dense area is not unlike the results found in the Antonuicci and Marella’s findings 

(2018, 340-349). This study will also become relevant in the next section, when we discuss the 

density form of the modern American city.  

At this point, as we alluded to earlier, this investigation would be of little consequence if 

the setting of our background research was not brought to the North American continent. 

Fortunately, there has also been a lot of research on the urban form of American cities and how 

this form continues to evolve through time.  

The modern framework urban density organization of American cities came into 

existence following the Second World War, when highly organized and standardized housing 

units began to be built on the periphery of cities. The federal government built the interstate 

freeway system as an efficient means for new residents to get to and from work, administered 

loan and grant programs that allowed new families to buy houses at low mortgages, and spent a 

billion of dollars modern money on suburban development.  Further, “the rise of the suburban 

nation depended substantially on relatively cheap gasoline, rising incomes, broadly distributed 

wealth, and easy home buying” (Nelson 2012, 811-812). However, this model is in the process 

of changing, as energy prices fall, average incomes lower, the wealth gap between the rich and 

the poor increases, and it becomes more difficult to persuade financial institutions to grant home 

loans in the aftermath of the 2007 housing crisis. Americans are increasingly more likely to seek 

homes that exist in walkable communities in which it is possible to bike to work (Nelson 2012, 

812-819). New types of suburban developments have been cropping up since the 1990’s, such as 



21 
	  

Celebration, Florida, and are being celebrated as dense, walkable, and a throwback to early 20th-

century “garden suburbs.” However, these habitations are not necessarily an organic evolution of 

human migration, as they have been specifically been engineered to be dense, quaint, and 

containing of convenient transport (Rybczynski 2014). We must point out the similarities 

between this type of community and those found by Randolph and Tice to cause lower home 

values when governments face the difficulty of placing large numbers of impoverished peoples 

into them. Both are artificially created settlements designed to put large amounts of people in a 

relatively small area to promote community and walkability. Thus, it appears that American 

urban planner will likely need to keep in mind the discontinuity of different social and 

socioeconomic factor groups of people in the areas that they manufacture these new dense 

settlements of they are to be sure to avoid unintended negative housing market effects, based on 

Randolph and Tice’s work (2016, 2661-2681).  

These factors and trends also certainly extend to the State of Wisconsin itself, which can 

be observed analyzing the Wisconsin Poverty Measure. This set out to measure poverty in the 

state during the recession using a slew of variables constituted by three components, the 

resource-unit, the resources, and the need. The resource-unit refers to the number of people in a 

given living arrangement, which is related to density, and one of the variables used measure 

poverty was housing subsidies, and low-income home energy assistance. This implies 

association between poverty, density of households, and the ability of the impoverished to pay 

off rent dues, which could be lower market values if too many cannot pay rent. The researchers 

confirm that Milwaukee follows urban form that is consistent with that studied by other 

background research of our investigation, as it cites that Milwaukee is surrounded by counties 
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with around a five percent poverty rate, whereas the center of Milwaukee has a 36 percent 

poverty rate (Chung et al 2013, 525-555). 

While our background research covered a wide range of types of urban areas and 

socioeconomic and political dynamic through space and time, we also found great commonality 

and connectedness with our discoveries. We found in the studies covering Italy, Australia, and 

Wisconsin that the densest areas of these respective places exhibited the highest losses in 

housing values. Paradoxically, in the Spanish study, the authors found that the densest areas 

experienced the highest growth. Zonta and Edelman write about a similar trend occurring in the 

United States in which rural areas experienced increases in negative equity rates compared to 

metropolitan areas (Zonta and Edelman 2015). This suggests that variability in time and space in 

time may cause differentials in terms of which places rise and fall in housing value with density. 

For example the difference between the Spanish and the Italian cases could either mean that 

density positively varied with housing values pre-recession and negatively since the recession 

across Southern Europe, it could also mean that population density varied positively with 

housing values in Spain but negatively in Italy across time due to differential factors in each 

place, or it could mean some combination of the two.  

Further in each of these four cases, the dense areas either contained or were experiencing 

influxes of high numbers of poor people. In the case of the Italian study unskilled immigration 

was, in fact, driving away the rich. This dynamic can be explained using a Marxist theoretical 

framework, as the organization of urban space is clearly divided between the rich and the poor. 

This will also mean that each of these groups will likely have differentiated access potentially to 

a number of various axes, such as healthiness of food, cleanness of water, and quality of schools. 
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(3.0) METHODS 

 For this paper we decided to use three different methods as ways to gather and analyze 

information to answer our research questions. The first of these include using GIS software to 

make graduated color scheme and cluster maps of our variables based on data obtained from 

Microsoft Excel spreadsheets from Zillow (Zillow 2018) and the American FactFinder (United 

States Census Bureau 2018). The second of these involved calculating correlations between the 

variables of population density, median income, and percent non-white and three year ranges of 

2003-2007, 2007-2011, and 2011-2018, as well as plotting out these relationships on scatter plot 

graphs. The last method is conducting interviews to further analyze our data through the process 

of speaking with housing experts and discussing our findings and asking them a list of questions. 

(3.1) GIS Methods  

Our methods utilized GIS analysis and display. Specifically, we obtained median family 

household data from zillow.com (Zillow 2018) in an excel file that covers 418 Wisconsin postal 

codes for years from 1996 to 2018. We then downloaded a shapefile that included polygons, ZIP 

Code, and population data. In the fields, we used a field calculator to find housing values 

changes between December of 2003 through December of 2007, December of 2007 through 

December of 2011, and August of 2011 through August of 2018. We divided each by the value 

by the older year and multiplied by 100 to find percent change in housing value. With each of 

these creating a new field in QGIS (QGIS 2018), we calculated additional fields that divide 

population by area for the years 2007, 2011 and 2018. We found population density data from 

the United States Census Bureau (United States Census Bureau 2018) and divided this by the 

kilometers squared as found by the geometry calculator in QGIS (QGIS 2018). We also 
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downloaded median family income and race data for the ZIP Codes from the American 

FactFinder (United States Census Bureau 2018), dividing the number of white individuals by the 

total population before multiplying by 100 to calculate race as percent non-white. From this data, 

we created graduated color scheme maps for percent change in housing value with an equal 

interval break system, representing higher decreases with redder shades and higher increases 

with bluer shades. We then mapped the three variables using graduated color schemes in which 

redder values represented higher values to enable comparison with housing value maps. These 

processes were performed using QGIS (QGIS 2018). We also made maps in ArcGIS Pro (Esri 

2018) that split the percent change in housing value values into quartile, with each quartile being 

represented by a different color, which we used to show clusters in the data to show trends such 

as the monocentrism and polycentrism as discussed by the Spanish study.  

 

(3.2) Statistical Methods 

We then computed Spearman’s Rho correlations to figure out how strong correlations 

were between each year range and each variable and whether those correlations were positive or 

negative. This involved converting each value each dataset to a rank value, subtracting the 

variable rank value from the year range rank value, squaring each of those values, adding the 

squared values together, then multiplying that value by six, serving as the numerator of the 

equation. We calculated the denominator by taking the number of values in the dataset, 

multiplying this number to the third power, and subtracting two. The ρ-value equals one minus 

the numerator over the denominator. We used this process for calculating the correlation between 

each of the three year ranges and variables, producing a total of nine correlation values. We also 

determined it necessary to find the p-value for each of these values to either confirm or deny the 
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null hypothesis, based on whether the value is below or above 0.05. This means that we only 

accepted our results if were sure that we were at least 95-percent certain that the correlation was 

not simply due to randomness in the data and that a true relationship between the variables is 

being represented. We performed these processes again but only selecting the parts of the data 

that had the highest correlations to determine if doing so would reveal higher correlations for 

certain sections of median income, race, or density values. 

We also plotted each of the three variable datasets with the three year ranges, creating a 

total of nine scatter plot graphs, with the variable representing the x-axis and the y-axis 

containing both positive and negative values for percent-change for a given year range.  

Given the trends from our background research, we expected moderate to strong 

relationships between percent non-white, density, and median income values and the three 

percent differences in housing values between each year range.  

(3.3) Qualitative Methods  

On top of using GIS and statistical analysis, we performed interviews to further analyze 

our data and to dig deeper into how race, income, and density impacted the housing recession. 

We wanted to obtain qualitative data to get richer information on our variables and find out how 

they interact. Our questions are focused on differential experiences between communities during 

the recession and afterwards. The questions we asked are as followed (question followed by our 

reasoning for asking it): 

“What changes have you seen in your community from pre-depression times to 

post-depression? What have been some factors that have driven the housing 

market in your community?” 
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These two questions try to gather information on how local communities have changed 

throughout the recession. They mainly were inquiring about economic factors that might have 

caused this change to occur. We found during the literary review that different local factors led 

to differences in how communities were impacted by the recession.  

“What recent trends have you seen that have affected the housing market? Do you 

believe the local housing market in a stable place currently? If you had to make 

guess, would you say the housing market is stable throughout Wisconsin?” 

We were curious as to how experts judged Wisconsin’s current housing market. We were 

intrigued to see if it was in stable place. Our maps show that throughout the state property value 

percent change has increased from 2011-2018 (Figure 3a), but we wanted to know our expert’s 

opinions on the housing market. 

“Have you noticed demographic shifts in terms of who was buying housing before 

the recession and who is buying houses now? If so, what do you account for that 

change? What kind of socio-economic factors contribute to recovering from the 

recession?” 

These questions focused on who is currently buying houses and if this is different than 

who was buying houses before and during the recession. We wanted to know why there have 

been changes in who is purchasing houses and if there are specific factors at play. These 

questions were also meant to gather information on race and low-income, specifically on how 

these communities have recovered compared to other neighborhoods.  

“Do you feel as though you’ve had to change the way you do your job since the 

recession hit? If so, how? Are there general housing areas that are in demand now 

that weren’t before the recession? What factors make them desired?” 
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These questions were geared for the realtors we planned on talking to. We also asked 

professors if they could comment on how they saw the real estate industry as having evolved 

over the past few years.  

“How does your community’s recession story differ from the statewide Wisconsin 

recession story? How does it compare to other cities, such Milwaukee?” 

We wanted to dig deeper into local trends by asking about the communities the experts 

are from. Our interviews were all with professors in Madison so we wanted to also ask about 

Milwaukee’s economy and how it compared to Madison’s. 

“In Milwaukee, our research found that denser areas suffered more than the 

suburbs, would that reflect your community as well? What factors do you see at 

play here?” 

These questions gauged the importance of density when we were determining who was 

hit the hardest during the recession. It also asks about the relevance of other factors have a strong 

impact during the recession. These are important because we wanted to find out who was most 

susceptible to economic downturn. 

The last component of the interviews consisted of showing the maps we created. Our goal 

was to help them visually understand what we were talking about. We asked them whether they 

thought our maps reflected what they had understood to have occurred during the recession.  
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(4.0) RESULTS 

We found only weak to intermediate results for the relationships between percent change 

in housing values for the three-year ranges 2003-2007, 2007-2011, and 2011-2018 and the three 

factors off percent non-white, density, and median income. Our cluster analysis and graduated 

color scheme maps showed clear areas of clustering, with clusters appearing in the state’s 

suburbs, exurbs, cities, and rural areas. These values were improved by taking the extreme end of 

the data for percent non-white produced mixed results for density. Ultimately, these clusters may 

explain why our correlation findings were so weak, as perhaps the way that density, race, and 

wealth affect housing values in each of these clusters.  
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(5.0) ANALYSIS 

We used a Spearman rank correlation to determine the relationship between the three-

year ranges of 2003-2007, 2007-2011, and 2011-2018 and the three variables that our research 

suggested influenced housing values during the Great Recession. This computes the rank of each 

value in both the year range and variable being tested, computes the correlation based on 

differences between these each rank for a given ZIP Code. We needed to use this specific 

statistic because our data for each year-range and variable was distributed non-parametrically. 

(5.1) Median Income Analysis 

The median income data clusters in the middle of the scatterplot, seen in Figures 13-15.  

The median family household income data started with an intermediate to weak relationship 

from 2003-2007, decreased to an entirely meaningless relationship of -0.07173 during the 

recession period of 2007-2011, especially given that we were unable to reject the null hypothesis 

for these relationships, but then rose to an intermediate relationship of 0.47857 for 2011-2018. 

The statistical strengths of these relationships were highly variable, with a difference of 0.4 

between 2007-2011 and 2011-2018. These trends suggest that median income became a more 

influential factor after recession. For example, perhaps all incomes suffered equally during the 

recession, but only the rich were able to fully recover. Seen in Figures 13-15, the data in the 

scatter plot graphs fatten the most in the middle of the graph. This is likely due to a considerable 

amount of money being necessary to buy a home and continue paying off home loans. While 

Figure 13 shows an overall positive correlation for the 2003-2007 relationship, the data first 

appears skewed vertically at about 50,000 dollars per year before being skewed horizontally, at 

about 10 percent increase, meaning high change variability for the low ends of density turns to 

low change variability across a wide range of high median income values. Statewide, no clear 
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relationship can be made from the scatter plot of 2007-2011 data vs. median income in Figure 

14, even when compared with our other results. The exception to this rule is when the data 

sharply increases before reaching about the $45,000 dollars per year mark, suggesting that 

housing value changes were low for extremely low income families before soon evening out at 

about a 10 percent decrease. The scatter plot in Figure 14 confirms the moderate relationship 

between median income and percent changes in housing values between 2011 and 2018. This is 

likely largely due to the consistent albeit thick increase in the middle section between about 

$45,000/year and $65,000/year. The degree of increases and increase was highly varied at for the 

poorest families and at about $75,000, before decreasing back leveling off at about 30 percent 

increases for richer families. The wealthiest areas in Figure 14 only decreased by about 10-

percent, so the 30-percent decrease here probably means that the degree to which these places 

increased here was probably limited by low percent decrease values during the recession.  

(5.2) Race Analysis 

With a final ρ-value of 0.265647 for 2003-2007 and -23673 for 2011-2018 according to 

Table 1, we found a relatively weak positive correlation between the minority non-white 

population in for these relationships, and a p-value 0.32 for the 2011-2018 value meant we could 

not reject the null hypothesis. 

When plotted out in scatter plot graphs, seen in Figures 7-9, the race data emerge as very 

clustered near the lower values on the x-axis, indicating that most ZIP Codes in Wisconsin have 

lower densities and lower numbers of minorities. The graphs may also explain the weak 

correlations. For housing data between 2003 and 2007, seen in Figure 7, the data started very 

wide at the whitest areas, which dropped dramatically as the data travelled to the right. The top 

25 or so most non-white areas appear to have a moderate positive correlation, likely reflecting 
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gentrification in Milwaukee (Interview 4). A similar wide value to trailing pattern can be seen for 

the 2007-2011 data in Figure 8, but with the highest percent non-white values now having a 

negative correlation with the housing data, likely reflecting the results of predatory subprime 

lending in Milwaukee (Interview 2). A similar trend can be seen in Figure 9 for the 2011 to 2018 

data, but moderate decrease in correlation at the end tail of the graph probably reflects that 

minority areas in downtown Milwaukee have yet to fully recover from the recession.  

These trailing ends of the percent non-white data can also be seen by taking the Rho of 

only areas above 20-percent non-white. Table 2 reveals that the ρ-values for percent non-white 

improved greatly for each year range, improving to 0.45751 for 2003-2007,  -0.76186 for 2007-

2011, and -0.47431 for 2011-2018. The value before the recession was positive, but the 

correlations during and after the recession were negative. This may suggest that, for the ZIP 

Codes containing the most minorities, gentrification may have driven up housing values before 

the recession, but then subprime lending caused them to suffer the most during and since the 

recession. 

(5.3) Density Analysis 

When plotted out in scatter plot graphs, seen in Figures, the density and race data emerge 

as very clustered near the lower values on the x-axis, indicating that most ZIP Codes in 

Wisconsin have lower densities. The density data started with an intermediate correlation in 

2003-2007, at 0.484978, then decreased to a -0.2985-negative relationship for 2007-2011, then 

decreased again to 0.194735 positive relationships for 2011 to 2018. In Figure 10, the housing 

values for 2003 to 2007 be going up more than the high variability of data in the low density 

areas, perhaps implying more international investment driving up values in the most urban areas. 

Still, there is more variability here than there was for data ends percent non-white. The end data 
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for 2007-2011 seen in Figure 11 seems to be decreasing overall, before the final few values 

increase a bit at the extremely high-density values. This would indicate that most of the denser 

values were likely poor minority neighborhoods being victim to predatory lending practices 

(Interview 2). The sudden increase at the very end of the data could be gentrified areas in 

Milwaukee or Madison that contain dense luxury apartment buildings or enjoy service or 

government-based economies not reliant on manufacturing. The weak correlation found in Table 

1 for Density versus Percent change 2011-2018 probably reflects the trends in Figure 12 data 

starts highly variable, decreases to about 10-percent change, then increased to about 50-percent 

change, effectively cancelling out the increases and decreases. The high variability at low ends of 

the data makes sense because these values are so low in density that other factors are likely to 

override this factor. The moderate to high ends of the density data probably reflect dense 

minority areas yet to recover from the damage done by the recession. The highest values could 

mean increasing levels of gentrification and foreign investment in Madison and Milwaukee’s 

dense high-end luxury apartment neighborhoods (Interview 3).  

 The ρ-value for Density versus percent change in 2003-2007 decreased from 0.484978 as 

seen in Table 1 to 0.35226 as seen in Table 2, which sectioned off the data to only density values 

above 600 persons per kilometer. This could be explained by looking at Figure 10, where the 

variability is seen more concentrated on lower housing values for the low ends of the density 

data than high percent change in housing values. This implies that low-density areas during this 

time were more prone to slower or negative growth than higher positive growth, as opposed to 

only the high-density areas experiencing the most positive growth. However, Table 2 also 

reveals an increase in ρ-value to -0.42095 from -0.2985 in Table 1. This is probably a direct 

result of getting rid of the highly varied data in areas with low density, where other factors likely 
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prevailed. We could not reject the null hypothesis for the 2011-2018 correlation, as its p-value 

was 0.11, over our threshold of 0.05.  

(5.4) Cluster Map Analysis 

In Figure 16, Milwaukee and Madison and their respective surrounding areas were all in 

the upper two quartiles pre-recession. This changed for the two successive year range, where 

Madison as well as Milwaukee’s suburbs continued to appear in the upper two echelons, where 

downtown Milwaukee appeared in the lower two quartile during the recession and in all four 

quartiles post-recession. The varied Milwaukee data probably represents differing degrees of 

gentrification and international investment (Interview 4) in different neighborhoods, but the rest 

of these trends are consistent with those already discussed. Rural clustering for the lower values 

occurred in the northern and western parts of the state for all three year ranges in Figures 16-18, 

with southern and eastern areas having trending more toward the upper two quartiles. This 

probably reflects the declining logging and mining jobs in these areas of the state (Interview 3). 

(5.5) Interview Analysis  

 Throughout the course of our research we interviewed multiple geography, real estate, 

sociological and economic experts. They were all University of Wisconsin-Madison professors. 

Timothy Riddiough is the department chair for the real estate and urban land economics 

department. Stephen Young is an assistant professor of geography and international studies. Kurt 

Paulsen is an associate professor in the urban and regional planning department. Mark Eppli is 

the director of the James A. Graaskamp Center for Real Estate. We sought to interview them 

because of their experience in the subjects most relevant to our research paper - race, income, 

density and housing trends. We thought it was important that they were familiar with Wisconsin 
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real estate. If they weren’t familiar with the state’s housing trends, we inquired about other topics 

related to our research that they could discuss with us. The questions we asked the four 

professors we talked to are listed in detail in the methods section.  

We approached each interview with the purpose of gathering qualitative information 

about recent housing trends in Wisconsin, emphasizing the Great Recession. The interviews were 

intended to complement the data we gathered from Zillow and our literature reviews. We want 

the reader to understand that we are using our interviews to create a dialogue with the other 

components of our research paper.  

After reviewing our data and interviews, we found a lot of interesting contrasts in the 

state between urban and rural markets. We thought it would be important to explain those 

differences and how they relate to race, income and density.  

The gap in urban and rural housing prices in Wisconsin is connected to the prevailing 

economic forces in the state. Those forces are deindustrialization and urbanization (Interview 1, 

Interview 2). Although deindustrialization and urbanization aren’t unique to Wisconsin, 

Wisconsin’s economy has historically had a higher concentration of industry than in other states 

(Interview 2). This predominance of industry in Wisconsin’s economy has made 

deindustrialization and urbanization more noticeable than in other parts of the US. 

Deindustrialization and urbanization have been consistent features of Wisconsin’s 

economy (Interview 1, Interview 2). Rural area economies have been particularly susceptible to 

these economic shifts (Interview 1, Interview 2). Deindustrialization and urbanization has made 

rural housing prices lower in value and less resilient to economic downturn than urban housing 

prices. Factory closures have decimated economic prospects in rural areas, forcing rural residents 

to move to urban areas where the economic prospects are manifold. Since people are moving 
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away and no one is moving in to replace them, rural housing prices in many parts of Wisconsin 

either stagnate or deflate (Interview 2).  

The recent recession amplified deindustrialization and urbanization in Wisconsin 

(Interview 1, Interview 2). The economic duress in many rural communities begot by the 

recession caused more factories to close and more people to move away than previously. 

(Interview 2, Interview 3). Housing prices dropped from their pre-recession high. Although rural 

housing prices have stopped their descent and have actually increased since their low a few years 

ago, they still haven’t returned to the levels they were at before the recession. In contrast, urban 

areas have surpassed their pre-recession high. 

Urban areas in Wisconsin are protected more from deindustrialization than rural areas 

are, which makes their housing prices higher and more resilient to economic downturn 

(Interview 3). Unlike the single-industry towns in rural areas, urban economies in Wisconsin are 

generally multifaceted. There are multiple industries and multiple employers within those 

industries (Interview 3). If a factory were to shutter, its closure wouldn’t be as devastating to the 

community as it would be in some single-industry towns in Wisconsin’s rural areas.  

Compared to rural areas, urban areas generally benefit from urbanization. More people 

moving from rural to urban areas have increased the economic vitality of Wisconsin’s urban 

areas. The reallocation of people from rural to urban areas also creates demand for more housing 

(Interview 2). Thanks to that demand, housing prices increase. In addition, the low housing 

inventory across the state due to high construction costs has magnified the level of demand, 

albeit mostly in Wisconsin’s urban and suburban areas (Interview 2). Housing prices have 

responded accordingly, rising more and more.  
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Urban areas aren’t exempt from deindustrialization. Deindustrialization has strained 

certain urban areas more than others (Interview 2). Milwaukee, whose economy is primarily 

industrial, has seen housing prices in some of its neighborhoods teeter up and down as factories 

close or move out of the city. The recession aggravated the city’s vulnerability. When the 

number of closures accelerated when the recession hit, housing prices decreased more in 

proportion than in other Wisconsin urban areas. Madison on the other hand was mostly immune 

to the recession (Interview 2). Housing prices did not plummet like they did in Milwaukee 

because Madison is bolstered by a service, education and government oriented economy 

(Interview 3). They functioned as shock absorbers, making Madison and its housing market 

nearly recession proof.  

Milwaukee was also hit particularly hard by the recession for reasons other than its 

dependence on industry. The city’s racial diversity and economic inequality is much greater than 

in other parts of the state. Within Milwaukee (as well as other parts of Wisconsin where there are 

minorities), Black and Latino communities bore much of the brunt of the recession (Interview 4). 

Those Black and Latino communities tended to be located where incomes were lower compared 

to white residents, typically a legacy of segregation and redlining (Interview 4). The lenders 

targeted the communities and goaded residents into taking out risky subprime loans to buy 

houses, which did not occur as much elsewhere in Wisconsin (Interview 2). When the economy 

collapsed, Milwaukee real estate went belly-up. The Black and Latino communities were hurt the 

most (Interview 4). Subprime mortgages tanked, furthering the damage to Black and Latino 

households. Those communities have been slow to recover (Interview 4).  

Across Wisconsin, housing markets have had a tepid recovery since the recession. The 

urban and rural divide also underscores a density divide. In places where it’s less dense - much 
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of rural Wisconsin - housing prices had been stable before, during and after the recession. In 

denser areas - much of urban Wisconsin - housing prices have been more prone to higher-highs 

and lower-lows (Interview 2).  

From those interviews, we ascertained that high levels of racial diversity, density and 

income could potentially serve as indicators that a housing market is more susceptible to 

economic downturn. Our interviews showed the importance of the urban-rural gap and its 

relationship to race, density and income throughout the state.   
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(6.0) DISCUSSION 

(6.1) Quantitative Discussion 

The results of our statewide correlation research that included all 418 ZIP Codes certainly 

proved disappointing. Table 1 displays that, by far, the two highest correlations were the 

percentage change in ZIP Code housing prices for 2003 to 2007 vs. density and percentage 

change in ZIP Code housing prices vs. median family household income for 2011 to 2018, and 

even these failed to reach above a 0.5 ρ-value.  Some of this is probably due the lack of three 

single variables to capture to the sheer diversity of the state, with each region reacting to its own 

set of economic factors. For example, Figures 1 and 4 show that both some of the highest and 

lowest percent change in housing values both occurred in rural areas, causing a weakening in the 

ρ-value by canceling each other out. Another part, however, may be that these three variables 

work in tandem with each other instead of each one having an isolated effect on the housing 

values. For example, wealthier areas with doctors and lawyers of Asian ancestry may have 

thrown off the numbers in impoverished African-American ZIP Codes, which is supported by 

Figures 5 and 6 showing both urban and suburban areas being occupied by minorities, despite 

large wealth differences between these areas. Dense areas in healthy economic areas in Madison 

may have thrown off just as dense but much less economically well-off areas of downtown 

Milwaukee, which is apparent by converging Figures 4 and 2b and 2c for values during the 

recession. Differing racial characteristics between poor urban and poor rural counties would also 

suffice to present a high skew to the correlation between the density values as seen in Figure 4 

and any of the percent change values presented in maps presented in Figures 1-3. The issue 

seems to be that of scale. If one looks compares the density map around Milwaukee (Figure 4) 

and compares it to the percent housing value change map during the recession (Figure 2b), it 



39 
	  

would be easy to conclude that density played a factor toward decreasing housing values during 

the recession. However, when zooming out to the entire state, it becomes obvious that dense 

areas in Madison contradict this finding. It may be possible to test whether areas that have low 

family income, are a dense urban area, and contains greater than average amount of minorities 

experienced greater housing price drops during the recession. Further, one could test if the 

correlation would drop if any of those three variables were reversed. Hence, this could certainly 

be a potential direction for further research on these issues.  

 Our clustering analyses may indicate that his may precisely be the case. During the 

recession, for example, Figure 17 displays that Milwaukee and Madison appeared on the lowest 

and highest clusters during the recession, respectively. There is no doubt this influenced our 

density and percent non-white results, seen in Figures 4 and 6, where even though both were 

likely high in both cities, the housing values different greatly. The fact that Milwaukee and its 

suburbs were in differing echelons for the latter two year ranges in Figures 17 and 18 means that 

housing data will be clumped together under higher density values, which will would differ and 

possibly affect the relationships between race and income, as evidenced in Figures 5 and 6.  

 The density correlations for data selected above 20-percent non-white may also confirm 

these suspicions. Comparing between Table 1 and Table 2, it is obvious that these values 

increase dramatically as a result of this selection. Looking at the variable data in Figures 4-6 and 

the Milwaukee close-up maps in Figures 1-3, it is probably that most if all of these ZIP Codes 

exist inside Milwaukee county, and they also share the among the lowest of the data for income 

and the highest of the density data. What this could support, then, is that when high density 

values combine with high percent non-white low income values, result of this concoction of 

extreme variables results in high increases before the recession, the highest decreases during the 
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recession, and the slowest growth post-recession, with moderate to high correlations to support 

these conclusions. This is to mean that if any one of those variables were to be change, such as if 

these were primarily white areas, then the correlations values for all three variables would have 

gone down.  

Aside from that the statewide correlations were generally low, for each range of years, 

Table 1 reveals they also varied greatly with how low they were. For example, strength of the 

relationship between median income and percent change in housing value increased from 

essentially zero to almost 0.5 from the 2007-2011 to 2011-2018 time periods. This would seem 

to suggest the possibility that, for example, median income did not have as much of an effect on 

housing values because no one either rich or poor was in the ideal financial condition to buy new 

property during the recession. However, when the economy began to improve again, the rich 

once again could afford to buy luxurious properties while leaving the poor to continue to live in 

financial ruin. Thus, complexity in terms of what causes different factors to come into play at 

different times seems to be much more complex than we initially anticipated, as we assumed that 

single variables were always in either a positive or negative relationship with changes in housing 

values. Examining the exact nature and factors of what causes race, wealth, and density to have a 

greater effect on housing values at differential times is another route that future researchers could 

take in undertaking analysis about how housing markets react to these or other variables.  

One last factor that could have skewed the data is that representing any of the variables of 

percent change in housing values using ZIP Code borders may be inherently flawed, as the size 

and shape of these borders are arbitrary and do not necessarily accurately reflect spatial 

autocorrelation for any of these variables. For example, during our talk with Mark Eppli, Eppli 

argued that high-density values were actually the most resilient during the recession and that the 
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high decreases in Milwaukee were really such a reflection of the subprime lending that was 

practiced in those areas. As evidence, he used Whitefish Bay as an example of a dense area that 

was not as affected by the recession, but when we looked at the corresponding ZIP Code that 

Whitefish Bay is located in, it was apparent that this postal code also included rural areas further 

to the north of the village. Thus, we could not accurately compare the value for that ZIP Code to 

more or less dense areas, as the population density postal code that Whitefish Bay is located in is 

not an accurate representation of that of the village itself (Interview 1). 

(6.2) Qualitative Discussion 

 After calculating statistical correlations, we performed interviews as a way of further 

analyzing our data and to see how race, density, and income interacted throughout the recession. 

We interviewed real estate professors at the University of Wisconsin-Madison to gather 

qualitative information on the experience of the housing recession. We found that the variables 

we looked at were much more intertwined than we originally thought and areas that had high 

rates of the three were generally hit the hardest during the recession. Throughout the 

interviewing process, we noticed common trends amongst the responses that really stuck out and 

are worth discussing in further detail. The questions asked, described in the methods section, 

target changes in housing throughout the state of Wisconsin overall and local Wisconsin 

communities.  Other factors we were interested in discussing during the interviews included 

socio-economic aspects of the recession and how race, income, and density impacted 

communities differently. 

 One of the strongest links we found from conducting the interviews was the connection 

between race and low income. Almost everyone we interviewed spoke about how these two 

factors are linked. In Wisconsin, areas of high racial diversity tended to also be areas of low-
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income jobs due to minorities making up a big portion of industrial jobs (Interview 2). These 

jobs proved to be very susceptible to fluctuation in the economy because they were mostly 

eliminated when the recession hit due to deindustrialization (Interview 1). This created a lack of 

affordable housing for racially diverse communities, which strongly agrees with the correlation 

we found between property value change and the areas with the most racial diversity (Table 2). 

One factor that may attribute to the high correlation between race and low income is access to 

financial education that could have helped teach these neighborhoods about restructuring 

mortgages (Interview 1). These racial diverse communities were given subprime mortgages, 

which ultimately faulted and caused people to get behind in their monthly rent (Interview 4). 

Through the process of talking to experts we found reasons as to why this correlation was so 

high and a major reason is that it was so intertwined with low income, industrial jobs that proved 

to be unsustainable. Unfortunately, that allowed these neighborhoods to be very susceptible to 

changes in the economy, such as the housing recession. 

 When looking at the maps of property value change throughout Wisconsin during the 

recession (Figure 2a) one area that did not experience as much decrease as the rest of the state 

was Madison. We found that Madison’s recession story is very unique and is quite different from 

the rest of Wisconsin’s due to Madison’s local economic structure. Madison has four major 

factors that make up its, which are the local and state government, the University of Wisconsin- 

Madison, insurance companies, and Epic (Interview 3). These industries tend to not fluctuate as 

much as other industries during times of hardship because these areas are fairly resistant to 

economic depression. Due to the nature of these industries Madison was described as “recession 

proof” by many of the people we interviewed and as the state’s second largest city that could be 

impacting our statistical data (Interview 1) and could be a reason that most of our correlations are 
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not as strong as we expected. Milwaukee’s recession story is more representative of the state as a 

whole compared to Madison because inner city Milwaukee was very devastating by the 

recession, medium income areas were not as badly affected (Interview 3). We believe that due to 

Madison’s local economy and the fact that it is the second largest city in Wisconsin, it may be 

affecting out correlations. Density is one correlation specifically that we believe would be 

drastically different if Madison was accounted for when finding the correlations, especially the 

top end of the data. We believe that if Madison were removed from the data set then the 

correlation would be much higher. It is high in density but did not see as much property value 

change during the recession (Figure 2c).  

 Another interesting point that was discussed across different interviews was how urban 

housing recovery has been very different to rural housing recovery in Wisconsin. Even though 

the state has seen an increase overall from 2011 to 2018, rural areas have seen it more sluggish 

compared to urban areas (Figure 3a). Looking at the map of Wisconsin property value percent 

change from 2011 to 2018, urban areas tend to be a lot bluer, which means property value 

percentage has increased more than rural areas, which tend to be lighter blue. The recovery has 

been disproportionate and through the process of interviews we have found themes that may be 

playing a role in causing this phenomena. Outside influences has been a major influence in the 

recovery of urban areas in Wisconsin (Interview 1). In Milwaukee, Foxconn, a Taiwanese- based 

company, has invested a large amount of money into the city’s economy which has created 

thousands of jobs and that has boosted Milwaukee’s housing market (Interview 1). Large 

corporations have not typically targeted rural areas in the same way, which might be a reason 

that rural recovery has been relatively more sluggish than their urban counterpart in Wisconsin. 

This may account for why our property value percent change maps show varied results in where 
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the highest change is occurring.  

 When gauging the importance of density during the recession, we found mixed responses 

during our interviews. One interviewee explained that his community, Whitefish Bay, is a very 

dense area but was fortunately not as impacted by the recession (Interview 1). The interviewee 

noted that although it is very dense it is not racially diverse by any means and has been coined 

“Whitefolks Bay”. That village was not as impacted by the recession due to socio-economic 

reasons, such as being a middle to high-income area. Also, the community has amenities that still 

made it desirable during the recession such as good schools, parks, and facilities (Interview 1). 

Although it is a dense area, the community did not suffer as much as prominently racially diverse 

or low-income areas. This is a very interesting finding because it shows how connected density, 

race, and income are when looking at who was hit the hardest. Density by itself does not indicate 

that an area will be susceptible to recession, but dense areas with high rates of racial diversity in 

Wisconsin might potentially indicate that an area is vulnerable. From our interviews we 

concluded that high rates of racial diversity, density and low-income could potentially indicate 

that an area is at a high risk of being severely hit during a recession. Further statistical data might 

be able to show this, our data looked at each variable separately, our interviews have led us to 

believe that to truly understand who is most susceptible race, income, and density must be 

looked at together. This can also be an issue with the scope of the data we are using to calculate 

the values. Looking at ZIP Code data has its advantages and disadvantages. One benefit is that it 

is one of the smallest metrics to divide states by in the United States; however, ZIP Codes are 

basically arbitrarily created and that means it does not necessarily reflect the people living in 

them. That is one reason that Whitefish Bay appeared in a ZIP Code that saw high negative 

property value change even though it was not actually hit very hard. Zip codes may have data 
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that varies greatly within it and that could make it hard to calculate data such as correlations.  

 By interviewing experts we found connections between the variables we were looking at 

beyond statistical analysis. Common themes seen throughout the interviews included, the 

connection between racial diversity and low-income, the effect Madison had on our findings, 

rural versus urban recovery, and the importance of race when looking at density. These themes 

helped us come to some conclusions in terms of the housing recession in Wisconsin and how 

race, income, and density played a role in it. The interviews showed us how connected these 

factors are and that looking at them individually is not indicative of how they impacted 

Wisconsin housing during the recession. This might be a reason for why the correlations we 

found were lower than we were expecting. Further research can be done to measure these 

variables together to see if higher results are found.  
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(7.0) CONCLUSION 

 Unfortunately, the Spearman’s Rho correlations that we found compared property value 

percent change to the variables our paper focused on (i.e., race, income, and density) only 

yielded weak to intermediate results (Table 1). We also looked at correlations of the top ends of 

the data for race, income and density, although the correlations became slightly higher it was not 

substantial. The correlation that saw the highest relation was race between 2007 and 2011, which 

was a correlation of -.76 (Table 2). Although the correlations weren’t that strong it could be do to 

many other factors that might be impacting data. One was a statistical bias discussed before, the 

modifiable area unit problem, or MAUP. Choosing the boundaries for our data was a tough task 

because we were forced to make decisions that would lead to sacrifices in other aspects. ZIP 

Code data is one of the smallest units that break down the state of Wisconsin, but it is basically 

an arbitrary boundary. This means that data within the ZIP Codes may vary greatly in terms of 

social and economic statues. 

We specifically encountered the MAUP problem during our interviews when an 

interviewee stated that his neighborhood is very densely populated and did not get hit by the 

recession as hard as other areas. When we showed him our maps, his ZIP Code fell into an area 

that overall experienced property value percent decreased during the recession. Our interviews 

were a really important source of data about the recession in Wisconsin. The information 

enforced the importance of race, income, and density even though the correlation results 

appeared as weak. We discussed relationships between certain areas of our data, such as how low 

income and race, having a long history of being intertwined in Wisconsin. Income proved to be 

an extremely important factor when understanding which neighborhoods were hit the hardest. 

Another important finding was the difference in recovery between urban and rural areas in 
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Wisconsin and what factors have contributed to that. What we found is that race, income, and 

density could serve as an indicator of which housing markets are more susceptible. We believe 

that the information we have gathered can be used in conjunction with GIS analysis to find 

neighborhoods that are high in these three factors. Measures can actively be taken to promote 

financial education or develop resources to help prevent the same devastation that occurred 

during the recession to these susceptible communities.   
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(10.0) APPENDIX 

(10.1) Spearman Correlation Table 

 

 Percent Change 2003-

2007  

Percent Change 2007-

2011  

Percent Change 2011-

2018 

Median Income 0.313346 (1.98*10^-

13) 

-0.07173 (0.08) 0.474857 (1.55*10^-

26) 

Density 0.484978 (1.86*10^-

27) 

 -0.2985 (2.97*10^-

13) 

0.194735 (3.88*10^-

6) 

Percent Non-White 0.265647 (1.11*10^-

10) 

-0.23673 (4.05*10^-

9) 

-0.0359 (0.32) 

Table 1: Statewide Spearman’s Rank Calculation Results for population density, median family 
income, and percent non-white versus percent change in single-family housing values for our 
three year ranges (p-values in parentheses) statewide. We found positive moderate correlations 
for Density versus percent-change 2003-2007 and Median Income versus 2011-2018. Every 
other ρ-value was weak or very weak, and we were unable to reject the null hypothesis for 
Median Income vs. Percent Change 2007-2011 and Percent Non-white vs. Percent-Change 2011-
2018. These variations suggest that the most important factor affecting percent change in housing 
value changed from density in 2003-2007 to median income after the recession, with both having 
a positive effect on the correlations.  

 

 Percent Change 

2003-2007 (p-value) 

Percent Change 2007-

2011 (p-value) 

Percent Change 

2011-2018 (p-value) 
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Density (Above 600 

Persons/km^2) 

0.35226 (0.01) -0.42095*(8.1*10^-4) -0.20767 (0.11) 

Percent Non-White 

(Above 20%) 

 0.45751 (0.03)  -0.76186 (2.00*10^-

5) 

-0.47431 (0.02) 

Table 2: Spearman Correlations for data above 600 Person/km^2 for density and over 20-percent 
for percent non-white (p-values in parentheses). Correlations for percent non-white improved 
greatly for each year range, improving from weak to moderate for 2003-2007, weak to strong for 
2007-2011, and very weak to moderate for 2011-2018. The value before the recession was 
positive, but the correlations during and after the recession were negative. This may suggest that 
gentrification may have risen housing values before the recession, but then subprime lending 
caused them to go down the most during and since the recession. By contrast, the density 
correlations produced mixed results, as they decreased for 2003-2007, and then increased from 
weak Rho to moderate for 2007-2011, and we could not deny the null hypothesis for 2011-2018. 
This implies that densest areas suffered to a greater degree than the rest of the less dense state 
during the recession.	  
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(10.2) Maps of Percent Change in Housing Value

 

Figure 1a: Statewide Graduated color scheme map of percent change in housing values 2003 
through 2007, where bluer areas increased more in value, and redder values decreased more. In 
the pre-recession bubble, Milwaukee and Madison as well as several northern rural areas yielded 
the most growth, and rural areas in the north and west experienced the most negative growth, 
based on Figure 4. This may reflect more international investment reaching into urban over rural 
areas (Interview 4). Data acquired from zillow.com (Zillow 2018). 
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Figure 1b: Close-up of Milwaukee graduated color scheme map of percent change in housing 
values 2003 through 2007, where bluer areas increased more in value, and redder values 
decreased more. Dense areas near downtown increased the most, and several outer areas, 
experienced the least or negative growth, based on Figure 4. This follows statewide trends 
explained in Figure 1a. Data acquired from zillow.com (Zillow 2018). 

 

 

Figure 1c: Close-up of Madison graduated color scheme map of percent change in housing 
values 2003 through 2007, where bluer areas increased more in value, and redder values 
decreased more. The map follows statewide trends in that areas on the isthmus and university 
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increased more than rural areas in the south and west of the map, but differ from them in that 
rural areas in the north and east were had similar values as the urban areas, accounting for 
variability contained within the state, based on Figure 4.  Data acquired from zillow.com (Zillow 
2018). 

	   	  

	  

	  

Figure 2a: Statewide graduated color scheme map of percent change in housing values 2007 
through 2011, where bluer areas increased more and value, and redder values decreased more. 
The recession caused decreases in housing values throughout the state almost universally Areas 
in downtown Milwaukee experienced the sharpest downturns, and the Madison areas as well as 
areas in the north, central, and east parts of the state had increases or the least severe decreases. 
This may reflect more recession-proof industries predominating over areas with the least 
recession-proof economies (Interview 1). Data acquired from zillow.com (Zillow 2018). 
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Figure 2b: Close-up of Milwaukee graduated color scheme map of percent change in housing 
values 2007 through 2011, where bluer areas increased more and value, and redder values 
decreased more. Dense high-minority areas in the central part of the city experienced the highest 
negative growth on this map as well as the entire state, compared to surrounding white suburban 
areas that were hit the least hard, based on Figures 4 and 6. This is likely explained by predatory 
subprime mortgage policies exclusively practiced in the former of these areas (Interview 2). Data 
acquired from zillow.com (Zillow 2018). 
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Figure 3a: Statewide graduated color scheme color scheme of percent change in housing values 
2011 through 2018, where bluer areas increased more in value, and redder values decreased 
more. As opposed to the pre-recession bubble era saw almost universal increases in housing 
values. Urban, suburban, and exurban areas around the Fox Valley appeared to increase the most, 
and northern rural and urban Milwaukee areas experienced the least positive or negative growth 
based on Figures 4 and 6. This may reflect manufacturing and logging areas that failed to see full 
joh recovery compared to industries in the rest of the state (Interview 3), as well as the ongoing 
legacy from the damage of subprime loans in urban Milwaukee (Interview 2). Data acquired 
from zillow.com (Zillow 2018). 
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Figure 3b: Statewide graduated color scheme color scheme of percent change in housing values 
2011 through 2018, where bluer areas increased more in value, and redder values decreased 
more. Areas on the outer edges of the map increased the most, and urban areas with high 
numbers of minorities increased the least, confirming statewide trends, based on Figures 4 and 6. 
Data acquired from zillow.com (Zillow 2018). 
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Figure 3c: Statewide graduated color scheme color scheme of percent change in housing values 
2011 through 2018, where bluer areas increased more in value, and redder values decreased 
more. Areas in and around downtown Madison experienced the highest increases, with rural 
areas on the northeast end of the map experiencing the lowest increases, based on Figure 4. This 
could be explained by government, financial, and technology sectors in Madison continuing to 
push housing price growth in Madison (Interview 1). Data acquired from zillow.com (Zillow 
2018). 

 

 

 

 

 

 

 

 

 

 

(10.3) Variable Maps 

	  

Figure 4: Map of population density across 418 Wisconsin ZIP Codes, with redder areas being 
denser. The densest areas occur in Milwaukee, Madison, Green Bay, and the Fox Cities, with 
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most of the rest of the state being in the lowest tier. Data acquired from the United States Census 
Bureau (United States Census Bureau 2018).  

	  

	  

	  

	  

	  

Figure 5: Map of Median income across 418 Wisconsin ZIP Codes, with redder areas having 
high incomes. The richest areas of the state seem to appear in Madison and Milwaukee suburbs, 
and the poorest areas occur in urban Milwaukee and northern Wisconsin.  (United States Census 
Bureau 2018).	  
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Figure 6: Map of percentage of the population that is non-white across 418 Wisconsin ZIP 
Codes, with redder areas being more percent non-white. The areas with the most minorities 
included the diverse Madison, Milwaukee, Racine, and Kenosha areas, as well as two ZIP Codes 
in the northwest side of the state that likely have high native populations. Nearly the entire rest of 
the state appear in the most white echelon of the data.  (United States Census Bureau 2018). 

(10.4) Scatter Plot Graphs 

	  

Figure 7: Scatter plot of Percent Change in ZIP Code Housing Values vs. Percent Non-White 
2003-2007 This shows a weak positive correlation like most of the other scatterplots. The data 
being above and below the x-axis reflects that some areas of the state were decreasing in value 
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even before the recession. The data started highly varied at the whitest areas, which dropped 
dramatically as the data travelled to the right. The top 25 or so most extreme non-white areas 
appear to have a moderate positive correlation, likely reflecting gentrification in Milwaukee 
(Interview 4). Data acquired from zillow.com and the United States Census Bureau. (Zillow 
2018; United States Census Bureau 2018).	  

	  

Figure 8: Percent Change in ZIP Code Housing Values vs. Percent Non-White 2007-2011. This 
shows a weak negative correlation, typical of the rest of the correlations. Most of the data being 
below zero on the Y-axis reflects that these were the recession years. These results were also 
widest in the white areas on the left end of the scatterplot. The top 25 or so most non-white areas 
appear to have a strong negative correlation, likely reflecting the results of subprime lending 
practices in urban Milwaukee (Interview 2). Data acquired from zillow.com and the United 
States Census Bureau. (Zillow 2018; United States Census Bureau 2018). 
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Figure 9: Percent Change in ZIP Code Housing Values vs. Percent Non-White 2007-2011. This 
relationship is very close to nothing, abnormally low compared to the other correlations. Most 
values being above the x-axis reflects that housing prices have rebounded since 2011. Once 
again, a wide range of values on the extreme left of the spectrum indicated that most of the state 
is white. The moderate decrease in correlation at the end tail of the graph probably reflects that 
minority areas in downtown Milwaukee failed to completely rebound from the recession. Data 
acquired from zillow.com and the United States Census Bureau. (Zillow 2018; United States 
Census Bureau 2018). 

	  

	  

	  

	  

Figure 10: Percent Change in ZIP Code Housing Values 2003-2007 vs. Population Density. This 
showed a moderate positive correlation, abnormally high compared with the rest of our results. 
Wider values on the left end of the x-axis reflect that most of the state is not very dense, which 
will continue to be true of the following two graphs. The end tail of highest density values seems 
to be going up more than the high variability of data in the low density areas, perhaps implying 
more international investment driving up values in the densest parts of the state, with little such 
activity elsewhere (Interview 4). Data acquired from zillow.com and the United States Census 
Bureau. (Zillow 2018; United States Census Bureau 2018). 
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Figure 11: Percent Change in Median Family Housing Values 2007-2011 vs. Population Density. 
This yielded a weak negative correlation, to a degree typical with the rest of the scatterplots. The 
ends of the graphs. This may be explained by simultaneous increases and decreases in the data at 
low density values. Table two reveals a moderate negative relationship when only accounting for 
density values over 600 persons per kilometer. This would suggest the very densest areas during 
the recession tended to decrease with population, likely representing dense minority 
neighborhoods being affected by subprime lending (Interview 2). The data also increases a bit at 
the very highest density values, which may be the densest ZIP Codes in Madison enjoying a 
more recession-proof economy (Interview 1). Data acquired from zillow.com and the United 
States Census Bureau. (Zillow 2018; United States Census Bureau 2018).	  

	  

Figure 12: Percent Change in Median Family Housing Values 2011-2018 vs. Population Density. 
This positive correlation was weak, though not abnormally so compared with the other 
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relationships. The is likely because the data starts highly variable, decreases to about 10-percent 
change, then increased to about 50-percent change. The high variability at low ends of the data 
makes sense because these values are so low in density that other factors are likely to override 
this factor. The moderate to high ends of the density data probably reflect dense non-white areas 
yet to recover from the damage done by subprime lending in the recession (Interview 2). The 
highest values could mean increasing levels of gentrification and foreign investment in Madison 
and Milwaukee’s dense high-end luxury apartment neighborhoods (Interview 4). Data acquired 
from zillow.com (Zillow 2018; United States Census Bureau 2018). 

	  

	  

	  

Figure 13: Percent Change in Median Family Housing Values 2003-2007 vs. Median Family 
Household Income. This showed a weak positive correlation typical of the rest of our results. 
Differing from the previous four scatterplots but also true of the next two, the data fattens the 
most in the middle of the graph. This is likely a function of a considerable amount of money 
being necessary to buy a home and continue paying off home loans. While an overall positive 
correlation, the data first appears skewed vertically before being skewed horizontally, at about 10 
percent increase,  meaning high change variability for the low ends of density turns to low 
change variability across a wide range of high median income values. Data acquired from 
zillow.com and the United States Census Bureau (Zillow 2018; United States Census Bureau 
2018). 
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Figure 14: Percent Change in Median Family Housing Values 2007-2011 vs. Median Family 
Household Income. Statewide, no clear relationship can be made from this data, even when 
compared with our other results. The exception to this rule is when the data sharply increases 
before reaching about the $45,000 dollars/year mark, possibly meaning that housing value 
changes were very low for extremely low income families before soon evening out at about 10 
percent decrease. Data acquired from zillow.com and the United States Census Bureau (Zillow 
2018; United States Census Bureau 2018). 

	  

	  

Figure 15: Percent Change in Median Family Housing Values 2011-2018 vs. Median Family 
Household Income. These have moderate positive relationships, which was quite high compared 
to the rest of our results. This is likely largely due to the consistent albeit thick increase in the 
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middle section between about $45,000/year and $65,000/year. The degree of increases and 
increase was highly varied for the poorest families and at about $75,000, before decreasing back 
leveling off at about 30 percent increases for richer families. The richest areas in Figure 14 only 
decreased by about 10-percent, so the 30-percent decrease here probably means that how much 
these places increased here was probably limited by low percent decrease values during the 
recession. Data acquired from zillow.com and the United States Census Bureau (Zillow 2018; 
United States Census Bureau 2018). 

 

 

 

 

 

 

 

(10.5) Multivariate Clustering Maps 
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Figure 16: Result of Multivariate Clustering Algorithm for percent change in ZIP Code housing 
values 2003-2007. Cluster ranges: Green: -33.45 to -2.725, Red: -2.197 to 9.774, Blue: 9.877 to 
23.071, Orange: 24.841 to 47.982. Clusters on the lower end of the data emerged in the northern 
and western parts of the state, and those on the higher ends in the urban, suburban, and exurban 
areas, particularly in downtown Milwaukee and Madison. This is consistent with the moderate 
statewide correlation between housing values for these years and density and can also be 
confirmed by comparing this map with the density map in Figure 4. Data acquired from 
zillow.com (Zillow 2018). 

	  

	  

Figure 17: Result of Multivariate Clustering Algorithm for percent change in ZIP Code housing 
values 2007-2011. Cluster range key: Green: -51.932 to -30.117, Red: -28.056 to -16.084, Blue: -
16.067 to -7.153, Orange: -6.958 to 21.974. Downtown Milwaukee was in the lowest tier, which 
did not have a wide range of values, indicating that these areas were among those that suffered 
the most during the recession. By contrast, Madison’s orange areas were among these least 
affected. There were also a lot of clustering of blue areas in the suburbs and exurbs of 
Milwaukee and Madison and the remaining portions in the east-central parts of the state. These 
data reflect the recession-prone industries of manufacturing (Interview 1), mining, and foresting 
found (Interview 3) in Milwaukee and northern areas and the resilient industries of finance, 
government, and educations found in Madison, and it is also reflective of the heavy subprime 
lending that had occurred in downtown Milwaukee (Interview 2). Data acquired from zillow.com 
(Zillow 2018). 
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Figure 18: Result of Multivariate Clustering Algorithm for percent change in ZIP Code housing 
2011-2018. Cluster range key: Green: -16.276 to 14.229, Red 14.364 to 25.355, Blue: 25.543 to 
38.355, Orange: 38.696 to 69.782. Blue clustering emerged this time only in the southern parts of 
the state, while red and green clusters dotted the north. The Madison area continued to be either 
orange or blue, while Milwaukee had mixed results, with its northern and southern suburbs 
seeming to do a tier worse than its downtown and western suburbs. Madison’s resilient economy 
likely contributed to its housing value hike post-recession (Interview 1), while differing degrees 
of gentrification and foreign investment probably produced the varied results in and around 
Milwaukee (Interview 4). Failure to recover logging and mining jobs back probably held the 
northern rural areas back from fully recovering (Interview 3).  Data acquired from zillow.com 
(Zillow 2018). 

 

(10.6) Interviews 

 

Interview 1: Mark Eppli  
 
Mark Eppli: Right off the bat, some interesting trends we have recently seen is that 71 counties 
have accounted for half of the United States housing growth. Although this is a small group of 
counties, it accounts for one-third of the population.    
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James: What changes have you seen in your community from pre-depression times to post-
depression? What have been some factors that have driven the housing market in your 
community? 
Professor Eppli: One area that got hit extremely hard were low income housing in Milwaukee, 
the department of city development estimates that 10 percent of homes in the city of Milwaukee 
have completely gone away since recession. These houses have been getting completely torn 
down or turned into zombie homes (houses that have been abandoned by its owners because they 
believe its been foreclosed; however, they technically still own it and in that period people comes 
in and strip the infrastructure for scraps, such as the plumbing), which completely strips it of its 
value. Unfortunately, this happens mostly to people with lower income backgrounds because 
they tend to not have the right resources to know what to do in these situations. 
In my community of Whitefish Bay there were no foreclosures or pain at all. This shows the 
dichotomy between have and have nots, other areas were hurt much worse because they were 
much more susceptible to the economy taking a hit. Lower income people were taken advantage 
of by the system; they did not get the proper education to know how to refinance their 
mortgages, mortgage raters were dishonest, appraisers missed values, borrowers were allowed to 
put more debt on their houses. Really terrible things happened in lower income areas. Today 
“Whiteman’s” Bay is not racially diverse at all and has attributes that maintain value during 
downturn, such as great schools, parks, and facilities.  
 
James: What recent trends have you seen that have affected the housing market? Do you believe 
the local housing market in a stable place currently? If you had to make guess, would you say the 
housing market is stable throughout Wisconsin? 
 
Professor Eppli: Post recession we have seen many demographics changes. Before, important 
factors that impacted buyer’s needs were where taxes were going and the most important places 
were education, public safety such as firefighters, and roads. Trends show that millennials needs 
are vastly different than the past, they are getting married later and having kids later. This means 
that housing market needs are changing; suddenly education and kids facilities are not an 
important factor and now we have to figure out what is appealing to millennials. We are also 
concerned in Wisconsin about workforce housing, do they like it and can they afford it, do they 
want houses or apartments, necessities versus yard, renting versus investing. Investors have 
bought up 5-7 millions lots of houses and are now rental occupied. Houses were foreclosed then 
swept up and that is why we have seen shifts from buying houses to renting housing. Wisconsin 
amazing recovery in unemployment and that is why we need to focus on making sure that we can 
make the growing workforce happy with their housing situation. 
One factor that had huge effects on the housing market was the fact that appreciation rates were 
increasing by 5 percent and was going up more than income. This created a lack of affordability 
for middle-income average household worker. This angered many people, angry Trump voters 
felt left out. 
James: Have you noticed demographic shifts in terms of who was buying housing before the 
recession and who is buying houses now? If so, what do you account for that change? What kind 
of socio-economic factors contribute to recovering from the recession? 
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Professor Eppli: People of color in Milwaukee were hit particularly hard. For immigrants, 
Wisconsin was great place to come to in 1950; however, in the 1980s deindustrialization started 
occurring and those people began to lose their jobs. Minorities as a group are not as well 
educated and are mostly separated instead of integrated into the community. Ratios are terribly 
different where there are minorities, a lot of white communities are not welcoming places. We 
have seen that minorities want the same as the white community and the minority group 
populations is the group that’s growing so we need to accommodate the housing market to reflect 
these trends. 
 
I can tell you that I don’t think you should buy a house at your age and not even for the next 5 
years either. If you buy a house now you are basically stuck to it financially and what happens if 
the are condition breaks and you are just getting by with your rent as it is? Why don’t you two as 
young adults rent and let someone else handle financial burdens of something happening to the 
house. Wait until you are ready to settle down and are financially stable instead of making a 
hasty decision.  
 
James: Do you feel as though you’ve had to change the way you do your job since the recession 
hit? If so, how? Are there general housing areas that are in demand now that weren’t before the 
recession? What factors make them desired? 
 
Professor Eppli: That question is not as relevant for me as a professor. My life did not change 
much, I still maintained my 30 year fixed mortgage rate, and did not get hit when the market 
forced interests go to up for others. 
 
James: How does your community’s recession story differ from the statewide Wisconsin 
recession story? How does it compare to other cities, such Milwaukee? 
 
Professor Eppli: My local recession story is completely different from most of the state. 
Honestly, we were lucky enough that it was not a bad time for my community. However, being a 
human, of course, you see that other areas were not so lucky. Shut downs of companies 
devastated areas, there was little demand for big suppliers which meant that there were no new 
jobs, people couldn’t afford to pay their mortgages. The companies shut down which meant that 
people were not coming to Wisconsin and that people had to leave which meant that there was 
no one to buy houses and rural areas were hit very hard. 
 
Compared to Milwaukee, Madison is recession proof. Madison has the university, government, 
Epic, and insurance companies, which tend to not struggle during recessions. Milwaukee is much 
more diverse, and had an economy based on manufacturing which proved to not be recession 
proof. Milwaukee has struggled to get through this and we can be seeing changes soon. Foxconn 
from Taiwan has invested 20 million dollars into the city and Caterpillar has been building 
facilities in the city. Milwaukee has faced 50 challenging years because it was a rust belt city but 
now the city is has been able to rediscover it. Madison is on good path and I am hopeful of 
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Milwaukee. 
 
James: In Milwaukee, our research found that denser areas suffered more than the suburbs, 
would that reflect your community as well? What factors do you see at play here? 
 
Professor Eppli:  That does not reflect my community, as you get further away from downtown 
you have the ability to build new homes. There is a lack of space near center. However, once you 
start getting further out of the city you can start building new housing that can competing with 
other houses outside of the city. This is not the case in city you can’t, for the most part, build 
new competing housing inside of a city.  What you might be confusing in your data is low 
income as dense. Whitefish Bay very is a very dense neighborhood, but it is very white and was 
not hit very hard. You might want to crosstab filter your data with low income and see what 
comes up. Density is not bad for housing, new housing can be built outside of cities, however, 
you can’t overbuild in city but if you overbuild outside of the cities prices can go down for that 
area. Milwaukee got hit the worst but that is not a function of density, it was a problem with low 
income and rates increasing.  
 

Interview 2: Kurt Paulsen 

-Never think of a state as a housing market. There are multiple housing markets 
-Outside of growing urban areas (Minneapolis suburbs, some suburbs of Milwaukee and Dane -
County), housing prices have been steady to flat 
         -Milwaukee hit hard by foreclosures and coming out of recession only now 
-Not much of dip in rural areas, but haven’t dipped back 
         -Lots of foreclosures in rural areas 

-Subprime mortgages affected 
-Exploited by unscrupulous brokers and middle men trying to steer into home ownership (that’s 
in urban areas) 
-People stretching to buy houses outside price range (expectation buying it was they would 
refinance and cash out) 
-Low inventory of housing across state (a supply crunch) 
         -Construction prices have gone up a lot 
         -Housing prices have gone up in urban areas 
-Not in smaller cities. Need for workers but no housing. Also economic opportunities slimmer 
         -Supply crunch and demand problem   
-Before crisis, mortgage standards too loose. After believes we tightened them too much because 
don’t want another crash 
-Seniors living longer so stay in same homes 
         -Seniors want to age in place 
-Stable housing market in state 
         -BUT rental housing blowing up 
         -Populations being reallocated from small towns to larger urban areas 
-People make more in urban areas so they are more desirable places 
-Recession saw significant movement out of homeownership 
         -Move into rental housing 
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         -Builders can’t get loans to build 
         -So backlog of housing 
         -2007 giant party, now still a headache and a hangover 
         -Wisconsin has less of high and less of low 
         -People struggle to buy homes now because of lost earnings 
-Communities hit hardest by recession are Black and Latinos 
-Hard to build in center of cities (not enough room, cost-prohibitive) 
         -So move to outskirts, marginal areas 
         -Madison has been growing out and growing up 
-Cause of density higher prices and higher prices causes density 
         -Fundamental principle in urban land economics 
         -Avoid it, move farther away where land is cheaper 
         -Or build up. But building codes can restrict that. So sprawl 
                     -Gentrification part of sprawl 
                                 -Displaces certain people 
         -Segregation and density connected 
                     -Steers Black people to more segregated neighborhoods (redlining, racism, etc.) 
                     -Housing prices spiral downward (as opposed to other places) 
                                 -Underdeveloped, over-policed 
                                 -Amplified during recession 
-Rural resent toward urban areas, particularly to Madison, in Wisconsin   
         -Frustrations with economy and housing market 
         
 
 

  

Interview 3: Timothy Riddiough  

-Long trend toward urbanization by young people -differ from previous generation 
-Rural areas decimated from factory closures -mining/timber industries decimated 
-trend toward more highly educated area -accelerates downward spiral 
-.com bubble much less severe in WI in 80’s because jobs not in WI 
-legacy -jobs went away and never came back -walker tries to replace industrial job w Foxconn 
-WI one of the most industry concentrated states in the country 
-lower income people and higher class doing better than middle-more 
-MKE more industry based 
-Madison more service based 
-gov/university shock absorber 
-tech and insurance and finance from university positioned to do better in terms of where the new 
jobs are 
-Madison has epic-graduating ppl who can work here. 
-Epic didn’t experience much of a downturn at all and are now increasing 
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Interview 4: Stephen Young interview 
 
-2007-2008 when housing prices start to go down 
-When banks are recapitalized, where/who are they making mortgage 
-Predominantly poor Black neighborhoods (redlining) given most subprime loans so most 
negatively affected by recession 
-Ppl told they given loans but they are under radically different terms – racial capitalism 
-If many houses are foreclosed, affects entire community-only 1 or 2 houses occupied in a block. 
-give can’t pay now, give you grace period of 1-2 years – after time 5 percent interest turns to 25 
percent interest. 
-difficult to anticipate housing bubbles 
-even when there is stability, still seeing economic disparities growing. 
-unmarried Black women disproportionately represented 
-unevenness across state 
-gentrification may explain differentials between 2003-2007 and 2011-2018 -are the these the 
same people living in the same neighborhood-ie maybe people were forced out. 
-Cities prices are fluctuating by global forces less than rural areas-funnel speculative capital into 
markets-true for entire global north-housing is seen as quite valuable by global investors/elites-
connected to markets/instruments-build houses that attract investment-boost/compete for 
international student -Madison = The James 
-capital itself is looking for opportunities-not just gentrification 
-selling off public housing, housing has shifted from local to global phenomenon -Because of 
recent crash in housing market -people more aware of dangers-imaginative geographies persist in 
terms which areas are “dangerous” vs “safe”. 
-Higher fluctuations in cities based on where there is and isn’t investment 
 


