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Abstract

Based on the explainable machine learning (ML) literature, we
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A) Comparing various statistics for white and black householders: income difference (left), bachelor’s attainment (center),
and marital status (right). Dark orange is for white householders, and dark blue is for Black householders. Differences are
P roce d ure calculated by subtracting the statistic for Black from the statistic for white. B) The contribution of household characteristics

to the homeownership gap for 2019 on average nationally. ”?ﬁ__“‘_"-*?‘_”f""‘_’fﬁ**‘f“‘5’_“’_ R

Choose a Year

We developed the following procedure to analyze group Figure 2 RaCiaI Dlsparlty Index (RDI) for US PU MA Regions

disparities between white and black homeowners. We use
data from the American Community Survey (ACS) for the 2006 2011 2019
years 2005 — 2019 at the Public Use Microdata Area (PUMA)
region level. PUMA regions are statistical geographical
regions developed by the U.S. Census Bureau that divide the
U.S. population to groups of 100,000 — 200,000 inhabitants.

Download Plot (RDI Value for Black individuals Across US in 3013) as HTML

1) Selecting an appropriate ML model by regressing the
probability of homeownership on demographic factors
including race. We chose XGBoost.

2) Extracting SHapley Additive exPlanations (SHAP) values
from ML model predictions to get feature importance
values Comparing the RDI over time between white and black householders on the probability of homeownership. Higher RDI values

3) Calculating the Ragial Disparity Index (RDI), where RDI is are associated with race having a higher contribution towards the gap in homeownership between white and black
’ householders. We notice greater geographic clustering over time as well.

The dashboard can be accessed here:

defined as below. We define S, as the group of white
householders and S, is the group of black householders.

In addition, Pree(x) is the SHAP value of feature Race for Figure 3. Looking at RDI Over time: Model Coefficients Acknowledgments
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4) Fitting the following linear hierarchical model to explore
RDI over time. We account for factors such as the
proportion of black and white bachelor’'s degreeholders in
a PUMA region in addition to the median income.
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