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Motivation

®» Analytic skills in urban planning and related programs
typically provided through probability and statistics,

geographic information systems and qualitative data
analysis

®» Problem-solving is, and should properly be seen as,
driven by stakeholder needs, not available
technologies

®» |n some contexts, and for some organizations,
methods associated with ‘analytics’ or ‘decision
science’ can provide unique insights.

How can data analytics and decision science provide
useful guidance to planners engaged in local housing and
community development beyond standard methods?
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What are some different
guantitatively-oriented new
technologies and methods?

» Big data: collection of models, methods, tools and
repositories designed to extract knowledge and insight
from very large datasets (Kitchin 2014)

®» Smart cities: technologies often based on real-time data
to support more efficient and responsive provision of
services in urban areas (Geertman et al. 2015)

» (Decision or data) Analytics: procedures and models
intended to generate guidance regarding design and
operation of organizations, systems and phenomena
(Liberatore and Luo 2010):

®» Current characteristics (descriptive analytics)
» [Future values of important variables (predictive analytics)

®» Prescriptions , policy and guidelines (prescriptive analytics)
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What types of problems in
housing and community
development may be well-suited
for analytics?

» Characteristics
= Multi-stakeholder
» Multi-objective
®» Support operational, tactical or strategic decisions

®» Rooted in values

» Accommodate multiple methodological approaches
®» Examples

» Subsidized and affordable housing (Johnson 2007; 2005)

®» [oreclosure response (Johnson et al. 2016)

®» Vacant land management (Johnson, Hollander and Whiteman
2015; Johnson, Hollander and Hallulli 2014)
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There are other sources of
iInsight related to data analytics
for housing and community
development...

» Mallach’s framework for strategic change (2008)

Foreclosure recovery timeline (National Housing Center 2013)

®» Resources for organization capacity-building and data
analysis (e.g. NeighborWorks; PolicyMap)

®» Fvidence-based local investment strategies for

community development (Federal Reserve Bank of San
Francisco & Low Income Investment Fund 2012)

However, when we don’t know what metrics to use,
what tradeoffs to consider, which alternatives to choose,
which policies to follow, how to incorporate uncertainty,
analytics can generate new and useful solutions
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How can we apply data and
decision analytics to foreclosed
housing response?
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®» Values analysis: identify strategy/intervention objectives and decision
attributes

®» Data analytics: quantify attributes; refine understanding of problem
context

= Decision modeling: Choose most-preferred decision alternative;
design optimal planning strategy
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Values analysis: Generate values
structures to evaluate strategy
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Values analysis: Classify action
items according to means
objectives

Twin Cities CDC Strategies: Organization Purpose

Fundamental  Means Objective  What decisions/strategies are associated with each means /lower level /actionable objective?
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Data analytics: Provide evidence-

based context for specific
Interventions

subsidy

lowno subsidy

FORECLOSURE IMPACT RISK
MARKET STRENGTH | ¢ actyal high foreclosure B. High risk of high A. Low risk of high
density foreclosure density foreclosure density
Facilitate rapid sales to Lower cost effort to prevent
1. Strong sustainable owners, low/no foreclosures and vacancies, Lower priority

2. Intermediate

High payoff/priority, rehab and
rapid sale to sustainable owners,
target subsidies, neighborhood
maintenance

High payoff/priority, prevent
foreclosures and vacancies,
emphasize neighborhood
maintenance

Lower priority but watch carefully,
head-off emerging problems early

3. Weak

More emphasis on
securing/demalishing, land
banking to hold until market
rebound

Lower cost effort to prevent
foreclosures and vacandes

Lower priority but watch carefully,
head-off emerging problems early

Source: foreclosure-response.org (2013)

This foreclosure response typology can help CDCs
classify interventions — but which are most relevant to
which neighborhoods, according to what thresholds?
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Data analytics: Quantify
criteria and measure impact

Fitchburg/Leominster, MA
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Source: Johnson, et al. (2016)

For each of four partner communities, classified each
Census tract according to foreclosure risk and market
strength to determine what types of responses might be
most relevant
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Data analytics: Identify areas for
specific interventions
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By overlaying foreclosure incidents with neighborhood
characteristics, we can determine what types of
interventions may be most suitable in which communities
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Decision modeling: Design
Interventions for specific
communities

Model jointly optimizes estimated strategic value and
property value impact associated with foreclosure
acquisitions
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Decision modeling: Generate
alternative acquisition strategies

Pareto Region, Chelsea Foreclosed Housing

Acquisition Problem
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Source: Johnson et al. (2016)

Spatial specificity of solutions is valuable — but which modeling
strategy is preferred? Which strategic value metric should we
use? Which acquisition strategy should the CDC pursue?
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Decision modeling: Choose most-
preferred modeling approach and
Intervention strategy
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By systematically varying model formulations and parameters,
we can determine which approach is likely to maximize social
value, and which specific intervention the CDC may choose
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Additional applications of
data and decision analytics

®» Vacant land management

= |dentify alternative uses of currently unoccupied land that
maximize multiple social impact metrics

» (Neigr;borhood-level strategies (Johnson, Hollander and Hallulli
2014

» Parcel-level strategies (Johnson, Hollander and Davenport
Whiteman (2015)

» Gentrification and displacement

= |dentify and prioritize local responses based on a values
analysis , emphasizing local knowledge and community-
building rather than quantitative analysis

» Subsidized and affordable housing provision

» Choose vacant parcels for affordable housing construction
that balance accessibility to employment and perceived
impacts on nearby communities
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Conclusion and next steps

» Key findings:

= Values analysis enables stakeholders to clarify objectives and
goals to generate performance metrics and strategy
alternatives that represent decision opportunities

= Data analytics can quantify decision opportunities and
performance metrics to complement experience and intuition

®» Decision modeling can generate specific yet flexible guidance
regarding multiple aspects of foreclosure response: selection of
housing units for potential acquisition; bidding strategies;
neighborhood-level redevelopment under uncertainty

» Related research opportunities

= Develop theoretical framework to help determine conditions
under which decision modeling is likely to add the greatest
value

®» Design and implement truly community-based and community-
engaged decision modeling applications

= Formally evaluate data and decision analytics-based solutions
as compared to current or conventional practice
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