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Can we measure equity?

* Equity does not have a clear definition (Levy, etat, 2006)

* Inequality is often used as a proxy metric to identify and measure
eqUIty or ineqUity (Logan, et al., 2021; Sheriff & Maguire, 2020)

* Recommendations on how to choose metrics for environmental
health applications (Levy, et al., 2006; Sheriff & Maguire, 2020)

* Unclear how the different inequality metrics perform in practice
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Approach

Palling Locations

5 Gini Ind 5 Adjusted Atkinson Index Kolm-Pollak Index
i »
“ . + 04 o
* g
z ]
03 § 03 + £ 08
i e i
3 02 i # Eo2
3 ¢z
2
01 01
(o (e P T T i e i -
3 45 5 @ 3 45 % 6 135 45 % 6 135
Kolm The satisfact
04 o g +
803 03 @ ¢ F 8o
3 k- i H
g i ¥ ¥
foz £ 02 go
a0 e s ® 00, . oo WAL *
345 5% 6 135 3 45 % 6 135 45 % 6 3
mberof Sensors  Numberof Sensors Number of Sensors

Explore quantifiable
differencesin inequality
metrics

* How does the design
process affect metrics?

* How does the metric choice
affect perception of
network design quality

Simulate sensor
network placements
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Current Sensor Placement Strategies

* Permissions are a major constraint
* Work with a single organization

 Common goal to have a sensor in every neighborhood

* Optimize sensor placement based on demographics
* Gathered from US Census data
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Simulated Sensor Placements




Example of Simulated Design Output

* 68 sensors
* At polling stations
* Placed based on population density
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Inequality Metrics Analyzed

* Gini Index:

 Atkinson Index:

* Kolm-Pollak Index

* Kolm-Pollak Equally Distributed Equivalent (EDE)
* Theil Index:

 Citizen Dissatisfaction (Sun, etal., 2018)

* 0:the mostequal

distribution

* 1:mostunequal

distribution

e Minimumdistance

to a sensor

* Weighted per

census tract
* Population
e Race




Results
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Results by Race

MNetwork Design Method
White Black Hispanic
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What can we learn from urban form?
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Adapted from Yoo, et al., 2006
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Mean Correlation

The Role of Urban Form in Designing for
Equity
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* Need more sensors
on low canyon ratio
streets to capture
heterogeneity?

* Less about distance,
more about what s
between person and
sensor

* Dependent on how
the streets are used
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Towards Quality Metrics for Social Equity

* Equity must be defined for the local context before a network is
designed
* Might not have a mathematical model stakeholders agree on
* Are these income-based metrics serving our needs?

* Knowledge about a city and its people is necessary to:
* Design networks that achieve equity goals
* Compare different designs and tradeoffs

Email: acabral@g.harvard.edu 222




