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Biocomplexity Institute of Virginia Tech

* The study of life and environment as i complex system

« Understanding biolog' in the context of ecosystems
and human-created systems

* Transdisciplinary team science
“From molecules to policy”

Problem-Driven Science

Our information biclogy approach is putting
research to work in the real world, breaking
down barriers between science and policy.




Social and Decision Analytics Lab

The Saia and Decison Anavtics | aboratorv brinos tooether
gatigdicians and anciad and behaviora snientigs to embrarce
todavs data revoliition. develonina evidenc based research

and quantitative methods to inform policy decisic  making.

« Scieiice of ALL Data

« Community Learning Data-Driven Discovery
— Education and Labor Force Analytics
— Health and Well Being Analytics
— Emergency Management Analytics
— Industrial Innovation Analytics

* Information Diffusion Analytics @ VirginiaTech.

Biocomplexity Institute




ALL Data-The new lens for social observing

Infrastructure Environment People

« Condition « Climate » Relationships
 Operations * Pollution  Location
* Resilience * Noise  Economic Condition
« Sustainability * Flora/Fauna « Communication

» Activities

« Health

@ VirginiaTech.
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Bring th¢ ALL data revolution to communities

Decinned Administrative Opnnrfunity Procedurg|
Data Data Data Data

in
0e
os

@ VirginiaTech.

Biocomplexity Institute



- _ 4 _

Engage Integrate
Engage civic leaders Data integration
Breakdown data Silos |  guumm—  Statistical learning

Identify issues Community learning
Identify data sources Policies/Interventions
Tl Data Framework tl
Redirect Measure & Review
When warranted Statistical measure
redirect actions interventions & policies
based on continuous | ——) 10 evaluate what works,
systematic review < what doesn’t, and why

This can be realized through a community

@ VirginiaTech.
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Data Framework

PROBLEM IDENTIFICATION: Relevant Theories & Working Hypotheses

WV
ADMINISTRATIVE DATA: Local, Sate, & Federal DATA SOURCES
DESIGNED DATA Discovery,
OPPORTUNISTIC DATA FLOWS Inventory,
PROCEDURAL DATA Acquiisition
¢
DATA STORAGE
0 0 0 0
DATA DATA DATA DATA
PROFILING PREPARATION LINKAGE EXPLORATION
Data Sruct_ure, — Ontol_ogy, P
Data Quiality, : Selection & .
o | Transformation, | © ) © Summarization,
PrasengRces & Restructuring Aligpangs, Visudization
Meta Data Entity Resolution
¢ 0 0 o

FITNESS-FOR-USE ASSESSMENT

¢

DESIGN OF EXPERIMENTS, MODEL DATA, ANALYZE DATA




Partnership with Arlington County, VA -
a successful demonstration
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Improve quallty of life
and services while
accelerating county’s
efficiency and resiliency

oMetrorail Stop

Develop situational awareness
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Emergency Services Data

CAD Call Unit Movement Incident NFIRS,
Summary Summary Summary Med Report

Internal Data

Incident OccursA

Media
Reports
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Minutes on Call

Incident OccursA

x Follow

Just called 911 and held a woman's bloody
hands after watching her get hit by a fast
moving car. Crazy experience every day is a
blessing

BATVESGDEDN

Q Follow
accidentally called 911 so i just set my

neighbor Terrence's house on fire so i don't
look dumb when the police arrive
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Units on Call

Unit Utilization

Utilization by Hour of the Day
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Minutes on Call
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Loyal “Customers” or Loyal Locations

— Mash up data with geography

Loyal Location Incidents 2011-2013

» |dentifies hotspots

» Deeper look into data and find
these align with populations at
risk in community

Population 65 Years of Age
Population with a Disability and Over with a Disability

Number with a MNumber of 65+ with
Disability a Disability
O 0-9 O 0-30
= 91-159 @ 30-62
| 159-272 | 62-114

m 272-630 - 114 - 306




Emergency Response Time

Respons: Time by Distance
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Response Time by Fire Station

iniaTech.

Biocomplexity Institute
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Arlington Operation FireSafe
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Issue: The Fire Department
wants to improve the efficiency of
their Operation FireSafe program;
out of 5,623 visits to single family
homes only 1,799 smoke alarms
were installed

Goal: Construct a model to
estimate for each single family
home the probability it has a
smoke alarm

@ VirginiaTech.

Biocomplexity Institute



The DATA..

Household Level (Administrative Dai ): Operation FireSafe data on
the location of the 5,623 single family homes visited, time and date of
the visit and the oilitfcome

Household Level Administrative Dai ). real estate tax assessments
for 60,343 single family homes which includes tenure, home age, value,
size aAand niimher of hedrooms

Household Level (Opportunitv Dail ): geocoded the single family
home lnocatinng

Census Tract Block Group Level (Desianed Da!3): 5-year 2015
American Community Survey — household level
demographic/socioeconomic data aggregated by block group

@ VirginiaTech.
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Probability of having a smoke detector

Bayesian logistic regression model with
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Parks & Recreation Participation

Issue: The Department of Parks
& Recreation (DPR) policy
provides fee reductions to
households that meet certain
economic criteria

Goal: DPR wants to ensure that
fees are not a barrier to
program participation by
targeting outreach

@ VirginiaTech.
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The DATA..

Household Level (Administrative Da ): DPR 2016 enrollment data for
all programs; BUT how a resident or household qualified for a fee
rediiction was not available?

Household Leve! (Opportunitv Da' ): geocoded the household
locatinng

Census Tract Block Group Level (Desianed Dais): 5-year 2015
American Community Survey — household level measures of economic
viilnerahilitv anareaated bv block aroup

School Level ‘Administrative Dai '): NCES CCD 2014-15 and the
Virginia Dept. of Education — student level measures of economic
vulnerability aggregated by school

@ VirginiaTech.
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School Economic Vulnerability Index

Location of Arlington Schools

Symbol size is function of school index '

Schools
31 Arlington Schools




Neighborhood economic vulnerability index
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Democratization of Data

« Bring data in service of
the public good to create o
resilient communities . 20 B GROwTH

* Build capacity for INNOYATION

v/
J he

data-driven governance

* Provide the pathway to

enable a commiinitv to =

hecome : data driven s =1l
learning community ,ADAr;mgor.\L
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