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Research Question



Research Question

How did the relationship between county-level demographic 
factors, education levels, and unemployment rates and the 
Democratic vote share change between the 2016 and 2020 
presidential elections?



Literature Review



Literature Review

Racial composition has been a strong predictor of voting behavior, with changing 
demographics linked to shifts in party allegiance (Abrajano & Hajnal, 2015; Frey, 2018) 

Economic indicators, such as unemployment rates and median household income, 
have historically influenced political preferences (Wright, 2012; Gelman et al., 2010). 

Educational attainment has become increasingly predictive of voting behavior, giving 
rise to a notable "diploma divide" in recent elections (Sides et al., 2018; Tyson \& Maniam, 
2016). 

Interaction between race and education has gained prominence in predicting voting 
behavior, while economic factors interact with demographic characteristics to 
influence political preferences (Schaffner et al., 2018; Bartels, 2016).



Hypotheses



Hypotheses

{H1} Counties with increasing racial diversity will show a positive change in Democratic 

vote share from 2016 to 2020. 

{H2} The impact of education levels on Democratic vote share will vary across income 

groups, with a stronger positive relationship in higher-income counties. 

{H3} Counties experiencing higher unemployment rates in 2016 will show a negative 

change in Democratic vote share in 2020, reflecting dissatisfaction with economic 

conditions. 

{H4} There will be significant interaction effects between education levels and racial 

demographics, with the impact of education on Democratic vote share differing across 

racial groups.



Datasets



Datasets

{demographic_data} Racial composition and median household income 

{education_data} Educational attainment for individuals 25 and older 

{unemployment_2012, unemployment_2016} County-level unemployment rates for 

2012 and 2016 

{election_data} Democratic vote share in the 2016 and 2020 presidential elections



Results and Analysis



Hypothesis 1



Results 
Impact of Racial 
Diversity on 
Democratic Vote 
Share Change
Diversity index shows a very slight 
positive relationship with changes in 
Democratic vote share 

Relationship is not statistically 
significant (p > 0.05) 

Confidence interval crosses zero, 
cannot rule out the possibility of no 
effect or even a slight negative effect 

Do not have strong evidence to 
support H1 

Racial diversity alone may not be a 
reliable predictor of changes in 
Democratic vote share at the county 
level 



Results 
Impact of Racial 
Diversity on 
Democratic Vote 
Share Change
Nearly flat line for the diversity 
index plot (bottom right) 

While the overall diversity index 
shows little effect, the individual 
racial group plots reveal interesting 
patterns (e.g., positive trend for % 
White, negative for % Hispanic) 



Results 
Impact of Racial 
Diversity on 
Democratic Vote 
Share Change
X-axis: Percentage with Bachelor's 
Degree 

Y-axis: Change in Democratic Vote 
Share (2020 - 2016) 

Varying relationships observed 
across income groups 

Positive trend for Medium-Low 
income group 

Negative trend for High income 
group 

Mixed results for Low and Medium-
High income groups



Hypothesis 2



Results 
Interactions: 
Diversity, 
Education, and 
Income
Significant interactions between 
diversity and both education and 
income 

Model explains 19.7% of variance in 
Democratic vote share change (R-
squared: 0.197) 

All predictors and interactions are 
statistically significant (p < 0.001) 

Negative interaction terms suggest: 

Diversity effect decreases as 
education/income increase 
Education/income effects decrease 
as diversity increases



Results 
Impact of 
Education on 
Democratic Vote 
Share Change 
Across Income 
Groups
Low and High income groups show 
slight negative slopes 

Medium-Low and Medium-High 
groups show slight positive slopes 

Only the High income group shows 
a statistically significant relationship 
(p < 0.01)



Results 
Impact of 
Education on 
Democratic Vote 
Share Change 
Across Income 
Groups
Interaction Model Summary 

Significant differences in intercepts 
across income groups 

Interaction terms 
(bachelor_degree:income_group) are 
not statistically significant 

Income group itself has a significant 
effect on Democratic vote share 
change



Results 
Impact of 
Education on 
Democratic Vote 
Share Change 
Across Income 
Groups
ANOVA Results 

Both bachelor_degree and 
income_group are significant 
predictors 

The interaction between 
bachelor_degree and income_group 
is not significant (p = 0.1398) 

Income group explains more 
variance than education level



Results 
Impact of 
Education on 
Democratic Vote 
Share Change 
Across Income 
Groups
Correlation: Income and 
Education's Impact on Vote Share 

Weak positive correlation between 
income and education's impact on 
Democratic vote share 

Statistically significant, but small 
effect size 

Suggests a slight tendency for 
education to have a stronger 
positive effect in higher-income 
areas



Hypothesis 3



Results 
Impact of 
Unemployment 
on Democratic 
Vote Share 
Change
2016 Unemployment Rate vs. 
Democratic Vote Share Change 

Significant negative relationship (p < 
0.001) 

For every 1% increase in 2016 
unemployment, Dem share 
decreased by 0.44% 

R-squared: 0.09926 (9.93% of 
variance explained) 

Highly significant F-statistic (p-value: 
2.2e-16)



Results 
Impact of 
Unemployment 
on Democratic 
Vote Share 
Change
Change in Unemployment Rate 
(2012-2016) vs. Democratic Vote 
Share Change 

Weak negative relationship (p < 0.05) 

For every 1% increase in 
unemployment change, Dem share 
decreased by 0.05% 

Model explains only 0.13% of the 
variance in Dem vote share change



Results 
Impact of 
Unemployment 
on Democratic 
Vote Share 
Change
Correlation: 2016 Unemployment 
and Democratic Vote Share 
Change 

Correlation coefficient: -0.3150572 

Moderate negative correlation 

Highly significant (p < 2.2e-16) 

95% CI: [-0.3463595, -0.2830541]



Results 
Unemployment 
Rate Changes by 
County 
(2012-2016)
County-level map of unemployment 
rate changes 

Blue areas: Decreased 
unemployment 

Red areas: Increased unemployment 

Significant regional variations 
evident 

Midwest shows improvement 

Energy-producing regions faced 
challenges



Results 
Impact of 
Unemployment 
on Democratic 
Vote Share 
Change
Regional Variations in 
Unemployment Impact 

Significant regional differences in 
unemployment effect 

Strongest negative effect in the 
Northeast 

Weakest effect in the West 

Model explains 16.28% of the 
variance in Dem vote share change



Results 
Impact of 
Unemployment 
on Democratic 
Vote Share 
Change
Unemployment Rate vs. 
Democratic Vote Share Change by 
Region



Hypothesis 4



Results 
Main Interaction 
Model Results
All variables and interactions are 
statistically significant (p < 0.05) 

Negative main effects for bachelor's 
degree and all racial/ethnic 
percentages 

Positive interaction effects between 
bachelor's degree and racial/ethnic 
percentages 

Strongest negative main effect: 
Hispanic percentage (-8.944 x 10^-4) 

Strongest positive interaction: 
Bachelor's degree and Hispanic 
percentage (6.905 x 10^-9) 

Intercept is positive and significant 
(3.870 x 10^-2)



Results 
Robust Standard 
Errors
All variables remain statistically 
significant (p < 0.05) 

Main effects still negative for 
bachelor's degree and racial/ethnic 
percentages 

Interaction effects remain positive 

Strongest negative main effect: 
Hispanic percentage (-8.944 x 10^-4) 
Strongest positive interaction:  

Bachelor's degree and White 
percentage (1.304 x 10^-8) 

Some changes in significance levels, 
but overall conclusions hold



Results 
ANOVA Results - 
Model 
Comparison
Bachelor's degree: Significant (F = 
19.1081, p < 0.0001) 

Income group: Highly significant (F = 
196.6098, p < 2e-16) 

Interaction (bachelor's 
degree:income group): Not 
significant (F = 1.8283, p = 0.1398) 

Income group explains the most 
variance (Sum Sq = 0.32768) 

Bachelor's degree contributes less 
(Sum Sq = 0.01062) 

Interaction term adds minimal 
explanatory power



Results 
Standardized 
Coefficients 
Model
All variables statistically significant 
(p < 0.05) 

Bachelor's degree: Strong positive 
main effect (0.017140) 

Racial/ethnic percentages: Negative 
main effects 

Strongest: Hispanic (-0.011071) 
Followed by: Black (-0.006815), White 
(-0.002331) 

Positive interaction effects between 
bachelor's degree and racial/ethnic 
percentages 

Strongest: White (0.013283) 
Followed by: Hispanic (0.004824), 
Black (0.003639)



Results 
Models for 
Majority White/
Black/Hispanic 
Counties
Majority White Counties: 

Positive intercept 
Positive effect of bachelor's degree 
Both highly significant 

Majority Black Counties: 

Negative intercept 
Positive effect of bachelor's degree 
Both significant 

Majority Hispanic Counties: 

Negative intercept 
Positive effect of bachelor's degree 
Intercept significant, bachelor’s 
degree not significant



Results 
Interaction 
Effects of 
Education and 
Racial 
Demographics
Positive relationship between education 
and Democratic vote share across all 
racial groups 

Education and White population 
Hispanic population shows steeper 
positive slope than Black population 

Higher variability in vote share changes 
for counties with lower education levels 

Counties with high % of White 
population and low education show 
largest negative changes 

Most positive changes occur in highly 
educated counties across all racial 
groups



Results 
Change in 
Democratic Vote 
Share by Region

West shows the largest spread in 
vote share changes 

Northeast has the highest median 
increase in Democratic vote share 

South shows the smallest median 
change 

Midwest appears to have a slight 
negative median change



Results 
Regional 
Differences in 
Key Variable 
Effects
Unemployment rate consistently 
negative across all regions 

Education (bachelor_degree) effect 
varies by region: Positive in Midwest 
and South, Negative in Northeast 
and West 

Racial demographics show varied 
effects: White percentage: negative 
in Midwest, positive in West 

Black percentage: negative in 
Midwest, positive in West 

Hispanic percentage: negative 
across all regions, strongest in South



Results 
Average Change 
in Democratic 
Vote Share by 
State
Northeastern states show mostly 
positive changes 

Many Southern states show negative 
changes 

Western states show a mix of 
positive and negative changes 

Midwest states generally show small 
changes 

Range of changes: -2.75% to +4.54%



Results 
Regional Model 
Results
Significant regional variations in 
effects of variables 

Unemployment consistently 
negative across all regions 

Education (bachelor's degree) shows 
mixed effects 

Racial demographics have varying 
impacts by region



Results 
Interaction 
Effects between 
Variables and 
Regions
Key variables: race/ethnicity, 
education, unemployment, 
geographic region 

Statistically significant interactions 
found for several variable-region 
pairs 

Largest effects seen for racial 
composition and unemployment 
across regions 

Education (bachelor's degree) shows 
varying impact by region 

Some interactions not statistically 
significant (e.g. Hispanic population 
in Northeast/West)



Robustness Checks



Results 
Robustness 
Checks

Non-linear Effects on Change in 
Democratic Vote Share 

All variables show significant non-
linear relationships (p < 0.001) 
Model explains 30.6% of deviance in 
Democratic vote share change 
Adjusted R-squared: 0.299 

Variable Effects: 
Bachelor's Degree (edf: 8.920) 
Unemployment Rate 2016 (edf: 
8.728) 
Diversity Index (edf: 8.350) 
Median Household Income (edf: 
7.572) 

Simple linear models may not 
capture the full complexity of voting 
behavior



Conclusion



H1 Assessment

Hypothesis: Counties with increasing racial diversity will show a positive change in 

Democratic vote share 

Overall relationship: Weak positive, not statistically significant 

Diversity Index coefficient: 0.001199 (p-value: 0.636) 

R-squared: 0.0001 (0.01% variance explained) 

Quantile regression reveals varying effects: 

Negative effect in lower quantiles 

Positive effect in higher quantiles 

Individual racial demographics more predictive than overall diversity



H2 Assessment

H2 is not strongly supported by the data 

The impact of education on Democratic vote share does not significantly vary across 

income groups 

There is a weak positive correlation between income and education's impact on vote 

share



H3 Assessment

H3 is largely supported by the data 

Higher 2016 unemployment rates are associated with decreased Democratic vote 

share in 2020 

The effect varies by region, local economic contexts matter 

2016 unemployment level is a stronger predictor than change in unemployment from 

2012-2016 

Models explain less than 20% of variance, other factors are also important



H4 Assessment

Hypothesis: Significant interaction effects between education levels and racial 
demographics 

Main Interaction Model Results: 

Education * White: Positive (coef: 1.304e-08, p < 0.001) 
Education * Black: Positive (coef: 5.005e-09, p < 0.001) 
Education * Hispanic: Positive (coef: 6.905e-09, p < 0.001)



H4 Assessment

Separate Models for Majority Racial Groups: 

White majority: Positive effect (coef: 1.916e-07, p < 0.001) 
Black majority: Positive effect (coef: 1.999e-07, p < 0.05) 
Hispanic majority: Non-significant (coef: 3.497e-08, p = 0.786) 

Machine Learning: Confirms complex interactions 
Regional variations in interaction effects observed



Notes

Due to time constraints, I couldn't cover all our findings today. 

Refer to the full slides for a comprehensive view of all the findings!



Links



Links

Code & data: https://github.com/suzzukiw/democratica 

Poster:  https://repo.fufoundation.co/research/po399-democratica/poster.pdf 

Presentation: 

1. Today’s presentation: https://repo.fufoundation.co/research/po399-

democratica/slides-0628.pdf 

2. Complete one: https://repo.fufoundation.co/research/po399-democratica/

slides.pdf

https://github.com/suzzukiw/democratica
https://repo.fufoundation.co/research/po399-democratica/poster.pdf
https://repo.fufoundation.co/research/po399-democratica/slides-0628.pdf
https://repo.fufoundation.co/research/po399-democratica/slides-0628.pdf
https://repo.fufoundation.co/research/po399-democratica/slides-0628.pdf
https://repo.fufoundation.co/research/po399-democratica/slides.pdf
https://repo.fufoundation.co/research/po399-democratica/slides.pdf
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