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Introduction

In the US, the housing market and wealth distribution are relevant topics that currently

influence economic policies and social attitudes toward homeownership. This is especially

relevant in MO, where its history of slavery and redlining has had a lasting impact on the

generational wealth of its black residents. By analyzing variables like, the percentage of Black

homeowners, the percentage of homeowners with a bachelor's degree or higher, and age (35-54)

we seek to uncover how socioeconomic factors and specific demographics shape access to

housing in the state. Additionally, by looking at each county in MO individually, we will produce

further research on the state of the current housing market in specific areas. We intend to

contribute data supporting already researched factors (race and education level) while

contributing a new perspective on the correlation between certain areas in Missouri and access to

housing.

The perceived relationship between homeownership and demographic factors continues

to be a significant area of inquiry. Identifying which variables influence homeownership and how

they do so is crucial in order to better understand the inequalities that exist and make more

informed decisions when formulating policies to address them. A study conducted by Patrick

Bayer, Fernando Ferreira, and Stephen Ross titled “What Drives Racial and Ethnic Differences

in High-Cost Mortgages? The Role of High-Risk Lenders," explores the role of race in mortgage



lending in seven diverse metropolitan areas from 2004-2007. Their research concluded that racial

and ethnic minorities, particularly Black and Hispanic households, face unique barriers to

homeownership due to discriminatory lending practices and “elevated exposure to subprime

mortgage products.” This study points to the structural inequities within the housing finance

system, which disproportionately affects minority groups, making race an important factor to

consider when evaluating homeownership disparities.

A more contemporary study conducted by Goodman, Kaul, and Zhu titled “The Impact of

Tight Credit Standards on 2009–2015 Lending,” examines how educational level can influence

credit access. Their findings support the assumption that higher educational attainment is

associated with higher credit scores, which in turn increases the probability of homeownership.

This reinforces the idea that education plays an important role in enhancing financial literacy and

income potential and thus remains a key determinant of homeownership.

Our hypothesis has many parts: First, we believe our data will support that there is a

positive statistically significant relationship between having higher education and older age and

increased homeownership. On the contrary, we hypothesize that our dependent variable black

homeowners, will show that this demographic will have decreased rates of homeownership in

many counties in MO. Identifying which variables influence homeownership and how they do so

is crucial in order to better understand the inequalities that exist and make more informed

decisions when formulating policies to address them.

Key Results

Through the creation of our model, our team found key implications about variables and

their influence on homeownership. We were ultimately able to explore these multi-variable



relationships and test our hypotheses with scatter plots. The scatter plots in section b of the

appendix highlight two key findings from our analysis: the relationships between

homeownership rates and both median age and the rate of Black homeowners. The first scatter

plot, examining homeownership vs. median age, shows a clear positive relationship with a

trendline equation of y=0.1505x+4.104 and an R2 value of 0.2939. This finding highlights the

role of age in housing access, as older populations are often more financially stable and better

positioned to own homes. The second scatter plot, showing homeownership vs. the rate of Black

homeowners, also depicts a positive trend (y=0.1786x+8.4461) but with a weaker R2value of

0.1951. While this correlation is modest, it highlights the importance of representation in

understanding demographic disparities in homeownership.

Overall, the results provide critical insights into how demographic factors shape

homeownership trends. Education emerges as the most significant predictor, reiterating its

central role in improving housing access. Age also demonstrates a meaningful influence,

reflecting the stability and financial capacity associated with middle age. Additionally, the

percentage of Black homeowners is significantly and positively associated with overall

homeownership rates, highlighting the importance of representation within demographic

contexts. This analysis emphasizes the value of considering these variables in future research and

housing policies, offering a foundation for addressing disparities in the housing market.

Data

Dependent Variable: Home Owners per County

Independent Variables: % of Black Homeownership, % of Bachelor's Degrees or Higher,

Homeownership % by age range 35-54



Our study draws primarily on data from one reputable source: the U.S. Census Bureau.

This is a government-run institution and is widely used by policymakers, making the data highly

credible and useful for analyzing homeownership against demographic factors. Despite the

credibility of our source, there are some criticisms that could be raised. The Census Bureau

collects data in set intervals, resulting in slight delays between the data collection and

publication. As a result, some might argue that the data doesn’t fully reflect more recent

economic shifts. Another potential critique is regarding the level of granularity available in the

data. Although it offers state-level data, it can be argued that more localized data is often more

variable and possibly less accurate.

US Census Bureau Data sets Used:

- PEPANNRES Annual Estimates of the Resident Population: April 1, 2010 to July 1, 2019

- S2502 Demographic Characteristics for Occupied Housing Units (2022: ACS 5-Year
Estimates Subject Tables)

Unemployment rates per county, poverty rates per county, and loan denial rates by race

per county are a few supplemental data sets we would like to have in the future to further

advance the scope and implications of our findings. To continue, as shown in section (a) of the

Appendix, our descriptive statistics further suggest the correlation between our independent and

dependent variables. Some key stats include the mean of *** and standard deviation of *** for

our dependent variable % of black homeownership. The mean for age is 30.5 and the standard

deviation is 3.96 which means that the standard deviation is 12% of the mean - which suggests

fairly low variability, the mean and standard deviation of % Black homeowners is relatively

large which suggest high variability at (1.39, 2.72) and mean and standard deviation of % with a

Bachelor's degree or higher are , (24.02, 9.08) respectively. Lastly the mean and standard

deviation of the 35-54 age group are (27.54 and 3.10). It also should be noted that the scatter



plots show positive linear relationships between our independent variable of homeownership and

our chosen dependent variables. All variables excluding %Black homeownership have low

variability and demonstrate statistically significant relationships with the dependent variable

homeownership, with this, we can verify that the data is internally consistent and the descriptive

statistics make sense.

Modeling

Model 1

Running the first model, we used the Multiple Linear Regression modeling technique,

and the model we developed is as follows:

Homeownership Rate in Missouri = 222.3027552 + 2417.8908 (Age (35-54)) --60385.66151

(%Black Homeowners) -3062.620792 ( %Bachelors or Higher) + 0.285152415 (Total

Population)

Metrics: The overall model was significant at Significance F 4.704E-119. The R2 was extremely

high at .99344073 which raised immediate suspicions. The standard error of the mean is .195

which indicates an intermediate variability to the mean. The coefficients for %Black

Homeownership (-60385.66151) and %Bachelors degree or higher (-3062.620792) were

negative and abnormally large indicating a need for a potential rescaling of the data. Two out of

the four Independent variables – %Black Homeowners (p-value = 9.6885E-10) and Total

Population (p-value= 2.702E-107) were significant. The other two independent variables Age

35-54 (p-value = 0.76006357) and %Bachelors or Higher (p-value= 0.44742123) were not

significant. The correlation table shows that while the rxy for % Bachelor's Degree or higher and



Age 35-54 are above .2 the threshold for when for when n=100 and therefore are sufficient to

reject the Ho, they are not significant in the Multiple Linear Regression -which suggests

multicollinearity. Total population while significant in both the MLR and the Correlation tables

is above .7 on the correlation table at .99527316 which is also indicative of multicollinearity.

Please see table 7 and table 6in the appendix to view the MLR and the correlation table for

model 1 respectively. In addition to multicollinearity, this model’s Descriptive Statistics

suggested a need to rescale the data as the standard deviation for both the Total Population and

the dependent variable, Homeownership were significantly large. Please see table 3 to view the

descriptive statistic for model 1.

Our hypothesis argues that there is a statistically significant linear relationship between

Homeownership and age (35-54), race(black), education (bachelor's degree or higher), and total

population per county, therefore the MLR is the appropriate model. We validate the assumption

through homoscedasticity as all p-values are less than α=0.05. While our model shows the linear

relationships between variables, -a disadvantage is that if there is a nonlinear relationship with

one of the variables we won’t be able to analyze it with an MLR. Additionally, MLR can be

highly impacted by outliers and leverage points making it harder to discern the relationship

between the variables especially if the data is nonlinear. The advantage of having a nonlinear

model, however, is contrasted by the disadvantage of selecting the right nonlinear model as it can

be a challenge. Ultimately our hypothesis suggested that there was a linear relationship and MLR

was therefore the selected model, but the outcome of skewed data and multicollinearity proved a

need to rescale our variables.



Model 2

For Model 2 we rescaled the data by taking the rates of each of the dependent variables

(age, race, and bachelors degree or higher) and multiplying by 100 to convert the decimals into

percentages. Following this, to minimize skew, we replaced population with rate of

homeownership by dividing homeownership per county by the total population per county and

took the natural log of the dependent variable to normalize the distribution. After all of these

changes, all variables in addition to the model were statistically significant, this model shows

that the relationship between the dependent variable and the independent variable is linear when

the dependent variable is transformed using LN. The model we developed is as follows:

Homeownership Rate in Missouri = 3.292290362 + 0.0744(Age (35–54)) +0.0584 (%Black

Homeowners + 0.0586 (%Bachelors or Higher) + 0.0594(Rate of Homeowners)

Metrics: After developing our regression model in excel, we then used SPSS to elevate our

model and further expand on our findings. The model’s overall statistical significance is

supported by an F-statistic of 2.04749E-19. The R squared for this model is .57 which is ok,

meaning that 57.1% of the variation in homeownership rates is explained by the four

independent variables we chose to explore: percentage of Black homeowners, percentage of

individuals with at least a bachelor’s degree, median age (35-54), and rate of homeownership. An

adjusted R-squared value of 0.555 further confirms the model's reliability while accounting for

the number of predictors included. All coefficients are positive, and all p-values are less than

ɑ=0.05, this model is statistically significant. Please see table 8 for the MLR for model 2. The

standard error of the mean is 0.085551215 which is good because it shows a relatively low

variability to the mean. In the correlation table for model 2, depicted as table 5 in the appendix,

the relationship between the dependent variable Homeownership and the rate of Homeowners



has a correlation of (- 0.032289149) and the scatter plot in figure 4, representing the relationship

between those two variables, has an R2 of less than .001. From these results we have concluded

that this variable rate of homeownership (homeownership in the county /total population) as an

effector of the dependent variable homeownership is somewhat redundant, however, we chose to

keep it in the model as it is statistically significant in the MLR with a p-value of 0.0141086250.

In our analysis, we identified an outlier with a leverage value exceeding the threshold of

4 and a Cook’s Distance value that was relatively high, indicating its influence on the model. It

became evident that this observation in St.Louis City in particular was disproportionately

affecting the regression results, potentially misrepresenting the relationships between the

independent and dependent variables. This outlier can also be seen in the scatterplot for

Homeownership and %Black homeowners, indicating that St.Louis City has a much larger

percentage of black homeowners. To ensure the integrity and soundness of our findings, we

removed this data point, which led to improved significance and stability across the model's

predictors.

Model 3

After removing the data point for St.Louis City, Mo, our final model shows a strong fit,

with an R-squared value of 0.561, meaning that 56.1% of the variation in homeownership rates is

explained by the three independent variables we chose to explore: percentage of Black

homeowners, percentage of individuals with at least a bachelor’s degree, and median age. An

adjusted R-squared value of 0.545 further confirms the model's reliability while accounting for

the number of predictors included. The model’s overall statistical significance is supported by the



Significance F 1.01618E-18, further exemplifying its strength in identifying the key patterns in

the data.

The coefficients provide further valuable insight into how these specific variables

influence homeownership levels. The percentage of Black homeowners has a coefficient of

0.085, indicating a statistically significant positive relationship with homeownership rates, also

represented by a p-value of 0.004. This suggests that higher representation of Black homeowners

in a county is associated with slight increases in the overall homeownership rate. Educational

attainment, measured as the rate of individuals with a bachelor’s degree or higher, remains the

strongest predictor in the model. With a coefficient of 0.073 and a p-value of less than 0.001, this

variable demonstrates that higher levels of education are strongly associated with increased

homeownership rates. The rate of homeowners also exhibits a positive relationship with

homeownership rates, with a coefficient of 0.051 and a p-value of 0.041, indicating statistical

significance. While its effect is weaker than the other variables, this finding suggests that the

general rate of homeownership in a county contributes to higher overall homeownership. Finally,

the rate of individuals aged 35–54 shows a statistically significant positive relationship with

homeownership rates. With a coefficient of 0.073 and a p-value of less than 0.001, this variable

indicates that a one unit increase in the percentage of this age group is associated with a 0.073

increase in the homeownership rate, holding all other variables constant. This finding supports

the hypothesis that a higher representation of middle-aged individuals in a county positively

influences homeownership, likely reflecting the life stage factors associated with housing

stability and financial capacity.

To ensure the accuracy of our results, we validated the regression model by evaluating its

assumptions. Multicollinearity was not an issue, as shown by all the Variance Inflation Factor



values being under 4. Residual analysis showed no notable patterns or deviations from normality,

strengthening the model's reliability. Cook’s Distance values were also below 1 across all

observations, confirming that no single data point had an extreme influence on the results. These

diagnostic checks indicate that the model meets the necessary assumptions for interpreting the

findings confidently.

Economic Significance

The coefficient for Age (35–54) is 0.072555039. This indicates that a one-unit increase in

the percentage of individuals aged 35–54 is associated with a .0725 increase in Homeownership,

on average, holding all else constant. This suggests a positive relationship between Age (35–54)

and Homeownership, meaning that counties with a higher proportion of individuals in this age

range tend to have more homeowners.

The coefficient for % Black Homeowners is.0.085773136. This indicates that a one-unit

increase in the percentage of Black homeowners is associated with a .0858 increase in

Homeownership, holding all else constant. This suggests a positive relationship between %

Black Homeowners and Homeownership, meaning that as the percentage of Black homeowners

increases, homeownership also increases.

The coefficient for % Bachelors or Higher is 0.05765802. This indicates that a one

percentage point increase in the proportion of individuals with a bachelor’s degree or higher is

associated with a 0.057 increase in homeownership , on average, holding all else constant.This

suggests a positive relationship between %Bachelors or higher and Homeownership.



The coefficient for Rate of Homeowners is.0.061493403. This indicates that a one

percentage point increase in the rate of homeowners is associated with a 0.0615 unit increase in

the homeownership, on average, holding all else constant. This suggests a positive relationship

between Rate of Homeowners and Homeownership. These coefficients give us the tools to

analyze how much a unit increase in each independent variable could impact the dependent

variable. Taking these stats into account, our data implies that when targeted, our chosen

independent variables have the ability to significantly influence the housing market.

Summary

Ultimately, after reflecting on all three versions of our model, including analyzing

leverage points, and significance levels, we believe our data supports the validity of the majority

of our original theory that there is a direct correlation between having higher education and older

age and increased homeownership. However, as we rescaled the data in Models 2 and 3 we

found that in the MLR there is a positive relationship between the natural log of the dependent

variable and %Black Homeownership. This contradicts our hypothesis as this means that as

%Black Home Ownership increases, the dependent variable increases holding all other factors

constant.

Our research and results highlight several key implications about our three dependent

variables in relation to the rates of homeowners in each county in Missouri. Beginning with the

percentage of homeowners with a bachelor's degree or higher: The strong positive correlation

between higher educational attainment and homeownership suggests that improving access to

education and financial literacy can be an effective strategy for increasing homeownership rates.

Moving on, we also see that there is a positive association between age and homeownership that

backs claims that the older population, specifically the “Baby Boomer” and “Gen X” age groups



are more likely to be homeowners. This indicates the importance and continued need for policies

aimed at younger populations, such as first-time homebuyer programs. Lastly, although the

relationship between race and homeownership was positive in our final model, historical and

ongoing inequalities in lending practices and housing access for Black residents emphasize the

continued need to address racial disparities in homeownership, it is possible that exploring the

data set using a logarithmic model on the dependent variable affected the final results, as in

model one the coefficient on the MLR is negative at -60385.66151, indicating that there is a

negative statistically significant linear relationship between homeownership and race (%Black),

and it may be beneficial in the future to explore additional techniques.

On a managerial level, this analysis provides key takeaways that leaders in real estate and

financial services can implement in firm strategy. For example, banks and credit unions can

design tailored lending programs that target our highlighted demographics. Similarly, real estate

developers can also take these insights to enter new markets and implement new affordable

housing options. From a business standpoint, our research can provide a “win-win” scenario

where firms can financially benefit while positively supporting disadvantaged communities.

There are many lessons to be learned through the methods we used, including how to

effectively communicate and interpret data into actionable insights for others. This is especially

true for our scatter plots and descriptive statistics, where we applied new skills to highlight

complex relationships in our multivariable model.

In summation, our findings emphasize that in order to address disparities in

homeownership, businesses, policymakers, and community organizations need to first tackle

socioeconomic inequality. When looking at the final implications, it becomes clear that

economically disadvantaged communities have high systematic barriers that reduce overall



housing rates for black citizens, those without higher education, and young people alike.

However, if effectively utilized, these insights can support the development of new interventions

that address said disparities in order to foster greater economic equity.

Appendix A:

a) Table 1: Descriptive Statistics (model 2)

Table 2: Descriptive Statistics (model 3)

Table 3: Descriptive Statistics (model 1)



b1) Figure 1: Scatter Plot (Homeownership vs Age)

(This scatter plot illustrates the relationship between homeownership rates and median age across counties. The
positive slope of the trendline, represented by the equation y=0.1505x+4.104, indicates a positive relationship
between age and homeownership rates. As the median age increases, homeownership rates tend to rise. The R2 value
of 0.2939 suggests that approximately 29.39% of the variation in homeownership rates can be explained by changes
in median age. While the relationship is linear, there is noticeable scatter around the trendline, implying other factors
may also influence homeownership. There appear to be no significant outliers that drastically deviate from the trend)

b2) Figure 2: Scatter Plot (Homeownership vs Rate of Black Homeowners)



(This scatter plot shows the relationship between homeownership rates and the rate of Black homeowners across
counties. The trendline, represented by y=0.1786x+8.4461, indicates a positive relationship between the two
variables. As the rate of Black homeowners increases, overall homeownership rates tend to rise slightly. However,
the R2 value of 0.1951 suggests that only 19.5% of the variation in homeownership rates is explained by the rate of
Black homeowners, indicating a relatively weak relationship. The data points are concentrated near the lower range
of the independent variable, with a few outliers at higher rates of Black homeownership that deviate from the overall
trend. These outliers warrant further investigation.)

b3) Figure 3: Scatter Plot (Homeownership vs Rate of Bachelor's Degree or higher)

(This scatter plot examines the relationship between homeownership rates and the rate of individuals with a
bachelor’s degree or higher across counties. The trendline, given by the equation y=0.0829x+6.7049, indicates a
positive relationship, where higher educational attainment is associated with increased homeownership rates. The R2

value of 0.4671 suggests that approximately 46.7% of the variation in homeownership rates is explained by the rate
of bachelor’s degree holders, making this a relatively strong predictor. The data points align closely with the
trendline, showing a consistent linear relationship with minimal outliers. This strong relationship highlights the
significant influence of education on homeownership.)

b4) Figure 4: Scatter Plot (Homeownership vs Rate of Homeowners)



(This scatter plot examines the relationship between homeownership levels and the rate of homeowners across
counties. The trendline equation of y=-0.0015x + 8.6535 indicates an extremely weak and negative relationship
between the variables, where an increase in the rate of homeowners corresponds to a slight decrease in overall
homeownership levels. The R2 value of less 0.001 also confirms that a relationship between the variables is
essentially non-existent, with less than even 0.1% of the variation being explained by the rate of homeowners. The
different data points are also pretty scattered, indicating no real trend or strong correlation. There also does not
appear to be any significant outliers.)

c) Table 4: Correlation Table (model 3)



Table 5: Correlation Table (model 2)

Table 6: Correlation Table (model 1)

d)

Table 7: MLR Model 1



Table 8:MLR Model 2

Table 9:MLR Model 3



d) Other

Table 10, 11, 12: Coefficients + Collinearity Diagnostics + Residual Statistics
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