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Aaron Schroeder, PhD

Research Associate Professor and Data Scientist, Social Decision Analytics Division (SDAD) of the UVA Biocomplexity Institute

* Overarching research focus is the enablement of Evidence-Based Policy-Making and Program Evaluation
through the Secure Liberation, Integration and Analysis of All Available Data

* Background is Public Policy & Public Administration, long-term research focus on Data

* Learned early-on that “good” policy and program-level decision-making relies on good data, but that many times the data was
inaccessible, was unusable in its current state, or simply didn’t exist

* Have spent much of my career trying to address these very issues

* Creating the privacy-protected probabilistic linking mechanism to federate data between multiple state agencies for the Virginia Longitudinal Data
System (VLDS)

* Integrating all available traffic incident, construction, and travel data into a singular access point, 511 Virginia

* Creating a data collection system, the Virginia Early Childhood Professional Registry, to collect policy-relevant credential data not previously
collected

* Lead our Research Infrastructure, Data & Development Team

* Overadll Responsibility for Software Development and the Scientific Computing Infrastructure at SDAD

* Co-director of the Data Science for Public Good (DSPG) Young Scholars Program

* immersive summer data science program for undergraduate and graduate students from across the country

* Principal Investigator on many social-good-oriented data integration projects, including today’s focus project,
the Social Impact Data Commons
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Agenda

* PROJECT VISION
* PROJECT TIMELINE
* PROJECT APPROACH

* AN EXAMPLE FOLLOWING APPROACH FOR BROADBAND EQUITY
* OTHER EXAMPLES (VERY BRIEFLY)

* ARCHITECTURE
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INFORMING EQUITAB

BIOCOMPLEXITY Center for
INSTITUTE = Inclusive Growth

i UVA

The University of Virginia and the Mastercard Center

for Inclusive Growth have a shared vision to use data to Pa rtne rin g,
inform equitable growth.

we can make
Local communities have data on policies, strategies,

events and social behaviors but often lack the analytical a d iﬁe rence.

tools to use their data to drive policy and strategy
development.
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- WHAT IS A DATA COMMONS? —

An open knowledge repository that co-locates data from
a variety of sources, builds and curates data insights, and
provides tools designed to track issues over time and
geography allowing governments and community stakeholders
to learn continuously from their own data.

Key features:

e Data sources, collected
and created

e Navigation and capability to
statistically explore the data

\
1
e Maps reflecting multiple e Data download via web or
\
\
\
\

geographies API
* Composite metrics * Metadata

A Data Commons allows multiple audiences to explore issues relevant to their communities.




Project Phases

01-02 Ground design and initial
deployment on Arlington County
focusing on select issues of interest

03-04 Expand geographic coverage to
City of Alexandria, Washington, D.C.,
and Fairfax County

05-08 Expand to entire Washington, D.C.  [EEEEEE S Qe
metro region s ,

. J
Hillérest Haights /5

. WASHINGTON, D.C

TemplegHills
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Initial Grounding in Specific Local Issues

* To kickoff the project, the team worked in partnership with key

Arlington County agency personnel, driven by the tireless efforts of
CDO Jaime Lees, to identify several local social impact issues

* These issues were selected on the basis that they can immediately
benefit from the provision of new data and metrics and serve as
powerful exemplars to showcase the impact and values of the Social
Impact Data Commons as the project expands

* |nitial Issues:

* Equity of Broadband Access
* Equity and Stability of Accessto Staple Foods
* “Other-Than Census’ Geographies for Equity Analysis
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lterative Process with Decision Makers Getting to Required Data & Metrics

* Community Learning Through Data Driven
Discovery (CLD3)

* CLD3 goes beyond traditional organizing aspects of
collective action programs and supports communities
in building capacity for data-informed decision
making.

Data Science

e Quter wheel: continuous interaction and
communication across stakeholders

Framework

* Middle wheel: data-driven learning process

* Frontier: between the outer and middle wheels is
active collaboration between all partners

* Inner circle: rigorous research framework
to guide the data science
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Multiple Measures to Tell the Story

* Average download speeds
(from Ookla) are relatively
high across Arlington with

the slowest average still
above 100Mb (the newer
standard for “broadband”)

* Ookla data only recently
made available in 600-
meter squares that we
translated to block groups

< C @ uva-bi-sdad.github.io

ii Apps @ BigBookofR @ Geocomputation

f@ National Capital Region

Counties
Arlington County

O Census
Civic

National Capital Region > Arlington County

Race and Ethnicit...

: ﬂ
Shapes Census Tracts ﬂ
v

Variable Category
Broadband

Variable

Average Download Speed

* DSPG Training Vid...

Arlington County Tracts

h v = H® o B

@ pgAdmin 4

First Year

2019

=8 e @ »C

UVA Dataverse [ Inicies » Reading List

Reset  Settings About

Selected Year Last Year

2021 2021

Average Download

g Speed ®
N Year 2021.00
3 N\, | Source Accessed
> Ookla 2021
n Loring
Census Tract 1028.01
Average Download Speed
T 204.25
i ok The average download speed is 204.25
MB/s in Census Tract 1028.01.
2?4.25
I
€ 10613 21391 276.03
Below Selection median Above
Pt  Data Name 2019 2020  2021*
Census Tract 1028.01 13259 14755  204.25
Census Tract 1022 129.32 14599 204.33
Census Tract 1038 145.07  155.99 207.72
n Census Tract 1004 131.35 147.77 207.83
g 250 Census Tract 1037 13962  178.02 210.74
LE Census Tract 1031 13229 175.34 211.72
-4 Census Tract 1016.03 1974 16176  212.97
o0 Census Tract 1010 1563 15986 21351
°
$ Census Tract 1015 140.56  166.00 21391
& Census Tract 1009 12194 14322 214.25
E Census Tract 1026 12849 17202  217.84
£ 10 Census Tract 1024 12257 16803 21795
8 Census Tract 1016.01 130.48 155.03 218.22
,% Census Tract 1016.02 134.70 166.01 218.42
3;) 100 Census Tract 1020.02 14876 17296  221.03
< Census Tract 1018.02 140.33 174.20 221.37
Census Tract 1028.02 130.84 161.55 223.81
5518 3555 $5si Census Tract 1014.04 15056 18535  224.81
o Teantan1a 09 422327 agaan  aacac
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Multiple Measures to Tell the Story

* However, specific areas can
be identified that have a
significantly lower level of
broadband adoption the the
rest of Arlington

< C & uva-bi-sdad.github.io,

i Apps @ BigBookofR @ Geocomputation Race and Ethnicit..

i} National Capital Region

Counties Variable Category

Arlington County Y M Broadband

Shapes Census Tracts E Variable

© Census Population with broadband
Civic

National Capital Region > Arlington County

h % = O® o B 8« @ »C

» DSPG Training Vid.. @ pgAdmin 4 UVA Dataverse Inicies » Reading List

Reset Settings About

First Year Selected Year Last Year
2017 2019 2019

Arlington County Tracts

+ R \ Y ¢ ‘).\ Population with
d=J ' broadband ®
2 % Year 2019.00
Source Accessed
{ American Community Survey 2021
n Loring
Arlington County
Percent of population with broadband
field ™ 0.91%
e 0.91% of the population in Arlington County
N has a broadband connection
m
A 0.63 094 099
Below Selection median Above
Plot  Data Name 2017 2018 2019
Census Tract 1001 0.95 0.96 0.96
i Census Tract 1002 0.97 0.95 0.95
Census Tract 1003 0.95 0.95 0.95
iy Census Tract 1004 0.98 0.97 0.97
g 1 T T Census Tract 1005 0.96 0.97 0.98
= Census Tract 1006 0.92 0.93 0.91
§ = — f Census Tract 1007 090 092 092
5 09 E J L J \—'—‘ Census Tract 1008 0.82 0.81 0.90
§ v 0 Census Tract 1009 0.90 0.92 0.95
® | e Census Tract 1010 091 0.93 0.94
£oos HC._’——J_\‘ Census Tract 1011 096 097 098
~§‘ Census Tract 1012 0.90 093 094
S oy M Census Tract 1013 0.94 0.96 0.94
2 Census Tract 1014.01 0.94 0.96 0.93
«_:; Census Tract 1014.02 093 0.94 0.95
o 06 ‘\’//. Census Tract 1014.03 0.92 091 0.92
Census Tract 1014.04 0.93 0.93 0.93
2017 2018 2019 Census Tract 1015 0.94 0.94 0.94
o Teact1n1a01 0qo nao nag
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Multiple Measures to Tell the Story

* Calculated % or household income
vs cost of 100Mb /sin every block

group

* These areas of lowest broadband
adoption appear to directly
correlate with the areas having
the highest ratio of household
income to the cost of broadband,
indicating an economic issue, as
opposedto an issue of
availability.

< c

ii Apps @ BigBookofR @ Geocomputation..

@ uva-bi-sdad.github.io,

@ National Capital Region

.« ®*C :

»  [E Reading List

Reset Settings About

Counties . [ Variable Category . First Year Selected Year Last Year =
Arlington County Broadband 2021 2021 2021

Shapes Census Tracts Variable %
v
O Census Percent of income for fast internet

Civic

National Capital Region > Arlington County

Arlington County Tracts

Percent of income for
fastinternet ®

N . Year 2021.00
\ Source Accessed
| American Community Survey 2021
n Loring
Broadband Now 2021
L, Arlington County
e E e 8 The minimum price for fast internet (100 MB/s
< . upload) as a percent of average income
‘ 0.43%
* Fast internet costs 0.43% of the average
N/ ’ income in Arlington County
T - | I
. 0.19 0.40 129
Below Selection median Above
Plot Data Name 2021*
Census Tract 1004 0.19
1.4 Census Tract 1005 0.20
7 Census Tract 1002 0.21
E 12 Census Tract 1003 0.21
£ Census Tract 1001 024
5 1 Census Tract 1013 0.24
Zn:: Census Tract 1037 0.24
g o8 Census Tract 1011 0.26
E —_— Census Tract 1019 0.28
8 [ Census Tract 1010 0.30
L be Census Tract 1018.01 0.30
E I I Census Tract 1009 0.31
g 04 [ | Census Tract 1012 0.31
s Census Tract 1007 0.32
£ 02 Census Tract 1016.01 032
8 Census Tract 1030 0.32
e Census Tract 1006 034

Canciic Teact

102201 024

SOCIAL IMPACT

OATA COMMONS



The Digital Equity Index (DEI)

Combine these with other socio-economic variables to create completely new metric

Average Download

Speed ®
Year 2021.00
Source Accessed
Ookla 2021
Census Tract 1028.01
Average Download Speed
204.25

The average download speed is 204.25
MB/s in Census Tract 1028.01.

204.25
|
I
10613 21391 276.03
Below Selection median Above

Population with
broadband ®
Year 2019.00
Source Accessed
American Community Survey 2021

Arlington County

Percent of population with broadband

0.91%

0.91% of the population in Arlington County
has a broadband connection

063 094 099
Below Selection median Above

Percent of income for
fastinternet ®

Year 2021.00
Source Accessed
American Community Survey 2021
Broadband Now 2021
Arlington County

The minimum price for fast internet (100 MB/s
upload) as a percent of average income

0.43%

Fast internet costs 0.43% of the average
income in Arlington County

Digital Equity Index ©®

Year
Source Acces|
American Community Survey 4
Ookla 2
Arlington County
Digital Equity Index
70.22

The Digital Equity Index for Arlington County is 70.22.

]
16.19 33.90 39.
Min Selection median  Ma|
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Relative access to individual food items using a gravity index
ltems can be combined to create culture-specific food baskets

I Iy |11

Avocado Access Nopalito Access Tomatillo Access
Percentile Rank Percentile Rank oﬁﬁﬁﬁomf Percentile Rank

0 to 20 0to 20 / 0to 20

20 to 40 20 to 40 20 to 40

40 to 60 40 to 60 40 to 60

60 to 80 60 to 80 Iso to 80

80 to 100 80 to 100 3(') tq 100
Missing Missing Missin g
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Relative access using travel times and a gravity index

East African Staple Food ltems Access

O e es—— \ i
S - om z.o/\~- Percentile Rank
0 to 20

20 to 40
40 to 60
60 to 80
80 to 100

Missing
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Two Measures of Food Insecurity: Feeding America (National — adjusted to Census

(| |

Tracts) and Capital Area Food Bank (Feeding America Local)

2019 Feeding America Food Insecurity Estimates

A
£ Percent (%)
Oto5

5to 10
10 to 20

20 to 30
30 to 90

Missing

L

T ]
0 5 10 15 mi <

019 CAFB Food Insecurity Estimates
A
a0 bmi /// \\ Per(;cteor;t (%)
5to 10
10 to 20
20 to 30
I 30 to 50
Missing
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Census Block Groups

Waverly Hills Civic Association
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Translation of Census Demographics to New Geographies

I AN

Reviewing multiple methods — creating new approaches

Partial Overlap

* Leave it Off? (Policy Map 50%
Approach)

* Use Percentage Overlap? (City-Data,
ESRI, others)

e QOur approach, step 1 — Allocate
demographics to parcels according to
number of housing units

_ ‘,.l,g‘h

P
g

i
|

Parcel Units

!
200

I
150

100

50
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Total_Units

/ _\L\
\
y
; L B
|

Important
and would be

\ g \4 2 Ioetf;eorut in
‘ . ,. approaches! o
i ez ]
Waverly Hills Parcel Units Waverly Hills Estimated Demographic per Parcel
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I | | 1],

ACS Block Group Demographics Translated to Arlington Civic Associations

Arlington Civic Association Demographics Primary Care Physician Access by Civic Association
Percent White 2019 [ACS Redistribution] 2U12I(E-StepCaohmBILATea, CRleniation]

111 d

Need Civic
Association
Household
Income
Variable as
Well (Coming
Soon!)

38.92°N - 38.92°N -

38.90°N - 38.90°N -

wht_alone_pct

value

38.88°N - 38.88°N -

38.86°N - 38.86°N -

88.84°N - 38.84°N -

77.16°W  77.14°W  77.12°W  77.10°W  77.08°W  77.06°W  77.04°W s e o e P e e e ) 5 ey

Census Demographics Redistributed + Relative Primary Care Physician Access (Catchment Area)
for Arlington Civic Associations
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Creating data and metrics in geographies that matter locally

Translation of Census Demographics to New Geographies

Important
and would be
left outin
other
approaches!

Waverly Hills Estimated Demographic per Parcel

Waverly Hills Parcel Units

38.92°N-

38.90°N -

38.88°N -

38.86°N

38.84°N

Enabling Analysis by
Neighborhood, rather than
Census Geographies

¥

Primary Care Physician Access by Civic Association
2019 [3-Step Catchment Area Calculation]

77.16°W 77.14°W 77.12°W 77.10°W 77.08°W

Arlington Civic Association Demographics
Percent White 2019 [ACS Redistribution]

38.92°N -

38.90°N -
wht_alone_pct

38.88°N -

38.86°N -

34°N -

7716°W  77.14°W  77.12°W  77.10°W  77.08°W  77.06°W  77.04°W

value
13
1.2
1.4

1.0
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DATA COMMONS GENERALIZED ARGHITEGTURE

Modular, Sustainable, Expandable

Backup data connection |

a D :
4 ) GitHub
A 4
2 D\
a N N y,
> S || D
N\ J
\\ 4
f b N Y
GitHub
- o APls

Publicly available Multiple publicly accessible and
dataset and metadata well-supported data repositories (using
creation code recognized data standards, e.g., DDI)
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Y AW

Social Data Commons: Educat X 4 (+]

@ dataverse.lib.virginia.edu X A 2 » T
UVA DATAVERSE

Social Data Commons: Education & Training: Virginia
SOL Scores

Update

Search ~  About  UserGuide  Support  Aaron Schroeder ~

k Schroeder, Aaron; Charankevich, Hanna; Niagra, Bob, 2021, "Social Data
Commons: Education & Training: Virginia SOL Scores", https://doi.org/10.18
130/V3/LYKSRZ, University of Virginia Dataverse, DRAFT VERSION @

Publish Dataset

Edit Dataset ~
Cite Dataset v Learn about Data Citation Standards.

Contact Owner Share

Dataset Metrics

Dataset Description 0 Downloads
Virginia Standards of Learning Test Scores collected by the Virginia Department of Education
(VDOE)
Subject
Social Sciences (Ex: ion, Politics, ics, Psy %)
Files Metadata Terms Versions
I Q + Upload Files
Filter by
: 11 sort~
File Type: All +  Access: All ~
11to 2 of 2 Files # Edit Files v & Download
[\ va_ct vdoe 2019_2021_3rd_grade_mean_median_read_score.csv.xz
/e -3.6 KB ‘ 2
1 v & .
P i N
MDS: 410...e5e
va_ct_vdoe_2019_2021_3rd_grade_mean_median_read_score
[\ va hd_vdoe 2019_2021_3rd_grade_mean_median_read_score.csv.xz
XZ Archive - 1.4 KB o
d Nov 23, 2 3. s -

Copyright

ia| Privacy Policy

soy Dataverse Ob

5 build 477-51¢0150

Social Data Commons: Educa

@& dataverse.lib.virginia.edu;

UVA DATAVERSE

X

J

User Guide  Support

Aaron Schroeder ~

Social Data Commons: Education & Training: Virginia

SOL Scores

r— Schroeder, Aaron; Charankevich, Hanna; Niagra, Bob, 2021, "Social Data

— Commons: Education & Training: Virginia SOL Scores®, https://doi.o
130/V3/LYKIRZ, University of Virginia Dataverse, DRAFT VERSION @

Cite Dataset ~

Dataset Description

Virginia Standards of Learning Test Scores collected by the Virginia Department of Education

(VDOE)
Subject

Social Sciences (Ex:

Learn about Data Citation Standards.

Politics,

Files Metadata Terms

Citation Metadata A

Dataset Persistent ID
Title

Author

Contact

Dataset Description
Subject

Data Creation Date

Geospatial Metadata A

Geographic Coverage

Geographic Unit

Versions

doi:10.18130/V3/LYKORZ

Access Dataset

Publish Dataset
Edit Dataset ~

Contact Owner Share

Dataset Metrics

0 Downloads

# Add + Edit Metadata

Social Data Commons: Education & Training: Virginia SOL Scores

Schroeder, Aaron (Univeristy of Virginia)
Charankevich, Hanna (Univeristy of Virginia)
Niagra, Bob (Univeristy of Waterloo)

Use email button above to contact.

Schroeder, Aaron
Charankevich, Hanna

Virginia Standards of Learning Test Scores collected by the Virginia Department of Education (VDOE)

Social Sciences (Ex: lion, Politics,

2021-11-17

United States, Virginia

State Health District; County
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Lightweight JavaScript WebApp, Universally Deployable:

NCR Version (this project: beta):

https:

uva-bi-sdad.

ithub.io /capital region

VDH Version (sister project: deployed, VA only): https: //uva-bi-sdad.github.io /vdh_rural health_site /

National Capital Region

I 'NaUvIial Capital Reyiut

2019

Digital Eqj
Year

Source

American Community Survey
Ookia

Census Tract 74
Digital Equity Index
‘The digital equity index f

Below Regi
2019

8314

13020

Counties Variable Category First Year Sell
Counties Variable Category First Yeq v
istri i 2019 20|
b E Broadband £4 2019 District of Columbia Broadband
Shapes Census Tracts Variable
Rl Reset e . v
Variable y © Census Digital Equity Index
Digital Equity Index Civic
btional Capital Region National Capital Region > District of Columbia
National Capital Region District of Columbia Tracts
Great Falls H
. / / - \ N/ Glenn Dale Dig
lanover, e - Year
+ . <\\ / : o Wilmington Nelw Carroiiton
— pantowni—" — ——\__,Cumberland "N ) NG Year Source
' \ / o American Comm)
\ .Vineland\ Sour| y i Ookla
g Mitchellville
e “Millville Amel District of
o g e 4 Baltimore / Ookl il e
\ch 'Cnlnmbia’ Dunn Loring lational Capital Region
) > Dover
> Na M d Counties . Variabie Category
District of Columbia Broadband
) Annapolis o Wildw Hovey Mantua Shapes Consus Tacts Vaable
Civic
Easton A
Y National Capital Region > District of Columbia > Census Tract 74.01
Census Tract 74.01 Block Groups
4 \ Strest Southeast ) e | ~
. Harrisonburg + ] o - b |
=
Salisbury = S 1T %
B Plot  Data L Pl ]
74 - - 8
Staunton ay Fotice | g
b4 S e
K Waynesboro Chesernealn Belo = ‘Q‘*u, ¥
o 60 ‘%\K w‘a"‘f
Fort Stanton N ” 1
Plot  Data Name % P )
District of Columbia [ A
x ) % \
Prince George's County|  § 4 | ~ “ﬁ""‘%\; Jo \
120 —— Charles County 2 ] 2 . /w%f
Montgomery County 3 :
166 Manassas city 40 | S
Fairfax County 43 " = Block Grove 2.
3 Falls Church city 47|
3 80 — ¢ M
2 = | Frederick County 6
£ s
> = | 1 Fairfax city 5
5 60 i i
= _:1 Manassas Park city 6:
w 1 AL clui; ity 20!

SOCIAL IMPACT

OATA COMMONS


https://uva-bi-sdad.github.io/capital_region/
https://uva-bi-sdad.github.io/vdh_rural_health_site/

\

Some ldeas from Initial Meetings — Just Getting Started!

* Housing Group
*  Market Affordability Index
* Housing Age and Condition Index
* Housing Heterogeneity Measure
* Neighborhood amenities (transport, food, parks, etc.)

* HOA geographies

* Food Security Group
* Benchmark a “validatable” measure of Food Insecurity
* Measuring impact of SNAP on Food Insecurity
* Percent of Food Insecure who are eligible for SNAP

* Number eligible but not participating in SNAP in multiple geographies

* Economic Health & Growth Group
* Up-to-date business size and demographics
* Measuring the ongoing health of business districts
* Understanding migration flows

* Planning Unit, COG Traffic Analysis Zone geographies
* Technology Group

* Broadband access at multiple geographies

* Broadband access by demographic groups
e



