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Introduction

- Research goal: Apply decision modeling to assist
community-based organizations engaged in foreclosure
response

- Purpose of talk: Generate range of alternative residential
property acquisition strategies based on policy impact
metrics and demonstrate social benefits of decision-
assisted foreclosure response as compared to current
practice

- Current project:

- Decision Science for Housing and Community Development: Local
Evidence-Based Responses to Foreclosures (with Jeffrey Keisler,
Senay Solak, David Turcotte, Armagan Bayram and Rachel Drew)



POLICY, PLANNING AND

ANALYTICS
PRELIMINARIES
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The foreclosed housing crisis Is a primary
cause of community distress

Aggregate effects:
- Over 4 million homes lost to foreclosure
- 30% decline in house prices
- $7 trillion in home equity lost

- S0clo-geographic concentrations:
- High-priced areas that overbuilt
- Economically struggling cities with high rates of subprime lending
- Lower-income and minority households

- Soclal and economic consequences of foreclosures:
- Residential stability
- Personal well-being
- Spill-over effects
(Sources: Joint Center for Housing Studies 2013; Immergluck 2010; McKernan et al. 2014)
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Many regions also face long-term social

and economic decline

- Symptoms:
- 30 cities with 500,000 or more residents have lost 8.61% of their
populations on average
- Number of vacant housing units has increased by 44%

- Eight cities facing population declines have incurred $23 billion in
debt before declaring bankruptcy

- Causes:
- Urban deindustrialization
- Federal policy supporting out-migration to suburbs
- Foreclosed housing crisis and the Great Recession

- Traditional remedies:
- Investments in housing, employment and physical infrastructure

(Sources: Popper and Popper 2002, Hollander et al. 2009)
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In working housing markets, consider a
range of conventional responses

Create a Relocation

Foreclosure Agsistance

Prevention and Social

Hatline Services

Waork with

Understand Lenders and
Why Homeownership Foreclosure Servicers for Expanded Protections Credit Repair
Foreclosures  Education and Prevention  Better Loan Legal Low-Interest for for Former

Matter Counseling Counseling  Modifications Services Refinance Loans Tenants Homeowners

' AAVAVERY/

BEFORE Mortgage Delinguency DURING Mortgage Delinguency AFTER Foreclosure

ARYERZAAN

Anti-Predatory Oversight of Manitor Developa  Short-Term Moratorium  Refinancing with Secure
Lending Laws Mortgage Downpayment Coordinated Emergency  or Other Flexible and
Brokers and

Streamline Acquire,
Private Rehab, and

Passthroughs Response  Loans Extension Underwriting Maintain Section Manage
Lenders Strategy Requirements  Foreclosed Disposition Foreclosed
Properties of Vacant Homes

Properties

Source: foreclosure-response.org (2013a)

Which responses may be most appropriate for which neighborhoods at
which times?
What is an optimal strategy associated with a particular response?
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If markets are weak, consider alternative
land uses

Urban agriculture

—
\ @

Environmental

‘Distressed’ o
remediation
parcels
— Recreation
. s

Future
development

DRAFT

Baltimore City's 2011 £

Housing Market Typology

—Jomc L : : :

= Which options are most appropriate for
- : ' ime?

B e fx/ which parcels at whqt time?

o S How to balance multiple objectives?
-m @- _ﬁ-_ ;if_ YTV ﬂ ._..+_..

Source: Baltimore City Department of Planning (2012)
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‘Data analytics’ can help design innovative

responses

- Purpose of analytics is to derive knowledge and
actionable insights from data

- Analytic tools are applied to datasets to determine
- What has happened (descriptive analytics)
- What is likely to happen (predictive analytics)
- What course of action to follow (prescriptive analytics)

- Community-focused data analytics is different from

applications to large and/or for-profit organizations
- Values-driven

- Collaborative

- Inductive

- Multi- and mixed-methods

- Appropriate use of resources and capacity

(Source: Johnson 2014)



November 10, 2014 INFORMS Fall 2014 - SPPSN/CBOR

Multiple types of data and technologies
can meet communlty organization needs

Visualization-
based /
technologies

Database-

rven Source: http: //WWW policymap. com/
technologies

Model-driven

technologies \ g2 _-
}--»--»I-»
T | o |

Source: Johnson (2012)




DATAANALYTICS FOR

FORECLOSURE
RESPONSE
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Example: Foreclosure responses depend
on the level of foreclosure risk and
housing market strength

| ovcoswewsomsk |

MARKET STRENGTH | ¢ actual 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
subsidy low/no subsidy

High payoff/priority, rehab and High payoff/priority, prevent

i : _ Lower priority but watch
rapid sale to sustainable owners, | foreclosures and vacandies,

2. Intermediate carefully, head-off emergin
target subsidies, neighborhood | emphasize neighborhood U —
: : problems earty
maintenance maintenance
More emphasis on s
: i Lower priority but watch
securing/demolishing, land Lower cost effort to prevent ,
3. Weak , i , carefully, head-off emerging
banking to hold until market foreclosures and vacancies
e problems earty

Which neighborhoods should receive what kinds of services?

Source: foreclosure-response.org (2013b)
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Census tracts can be classified according
to foreclosure risk and housing market
strength

Boston-Cambridge-Quincy, MA-NH

- 10 0 1 2 0 0 2
- = 9 0 0 0 0 4
B g 2 1 0 1 7 10 9
E 7 3 1 5 7 3
h .ﬂ.
5 i 6 3 8 -
- " 5 4 10 & 2
[T) ;
> 4 [ E 6 1
[ - -
o o 3 10 2 2
= = 7 8 1
a 2
g 1 2 0 0
s | 6 | 7 | 10
Highest — > > Lowest

Foreclosure Risk

How can we analyze data for specific cities or neighborhoods?

Source: foreclosure-response.org (2014c)
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We can scan on-line maps to view

neighborhoods one variable at a time...

{4 Add Data Layer Q boston ma [ =1y J

LISC Composite Foreclosure Risk Score, September 2013

Massachusetts = Suffolk County * Chelsea * Chelsea = 02150
Al

s -y " — -
4

Legend Hide Legend &) g 95 %
gt
[ insufficient Data o “
0.40 or less
041 - 1.04
B 105 - 256

Bl 257 - 719

Il 720 or more

o Shaded by: | Zip w
Source: LISC

| Clear Data Laver
L |
hajEorough

13

Zip Codes Clear Location

Source: http://www.foreclosure-response.org/maps_and_data/lisc_maps.html
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Or we can develop city-level tabulations to

.d t. I y t t. f . I (
Boston, MA
‘_ 10 0 0 1 0 0 0 1 4 2
w
- 2 9 0 0 0 0 2 0 2 3 0
- =
o E 3 0 0 0 1 1 0 4 5 0 2
S @ 7 2 0 2 0 3 1 2 4 1 2
S A
& ; 6 2 4 2 3 2 1 3 3 1 3
— A 5 1 0 3 1 1 0 1 0 2 2
3 4_ a 0 0 2 0 3 0 0 2 0 1
T 3 3 3 1 5 3 0 0 0 1 1 2
= B 2 7 7 2 2 0 0 0 0 1 1
- 220 I T N N I I But where
1 | 2 3 4 5 3 7 8 ] 10
Highest e el e Lowest h
Foreclosure Risk al'e t ese
Dorchester, MA aCtu al Iy
- 10 0 0 1 0 0 0 0 3 o 2
2 9 0 0 0 0 0 0 1 2 0 0 I ’?
g | ¢ ted
5 2 3 0 0 0 0 0 0 0 3 0 0 Oca e .
E 0 7 2 0 0 0 1 0 1 1 ) )
o N
& ; 6 2 1 1 0 z 0 1 0 0 0
— A 5 0 0 2 o o o 1 o 0 0
e i a 0 0 2 0 0 0 0 0 0 0
& 3 3 3 1 2 0 0 0 0 0 0
= o 2 2 o o o o 0 0 0
= 1 3 2 0 0 0 0 0 0 0
1 2 3 4 5 6 7 B8 9 10
Highest P Lowest
Foreclosure Risk

Source: Data from foreclosure-response.org (2014c); authors’ calculations



November 10, 2014

INFORMS Fall 2014 - SPPSN/CBOR

Foreclosure risk and housing market
strength are clearly concentrated In
specific portions of Boston...

City of Boston showing Foreclosure Risk

City of Boston showing Housing Market Strength

NNNNN

WMEDFORBYEDFOR]] REVE . Legend
S / o ‘ D Boston_boundary
. Waterbodies_poly
=
@ CsNDC tracked props
Iy
- .

¥ £ & Firestations
“‘ I:l Towns surrounding Boston
ousing Market Index dgci e

W { |Nodata
)

MMMMMM

Source: Data from foreclosure-response.org (2014c); created using ArcGIS 10 (ESRI, Inc.

2011)
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...and in Dorchester

Dorchester showing Foreclosure Risk Dorchester showing Housing Market Strength

& fire_statior
.* Boston_onlyrivers200

tions Boston_n: rhoods_|

e Boston_onhrivers2000 | | SRS Roxiiy. [ F A~ R, Q2 @ CSNDC_tracked props
eighborhood I coston_pa

racked_props ton_majorroads
Il 5oston_pa Dorchester_census2000tracts_nobrookl
i

I
£3
a
-QhUK!NOIuAuM—lC}

* a
L e vo=omnao 3

Now we can decide what kinds of responses may be best-
suited for specific geographies, and justify our decisions with
data

Source: Data from foreclosure-response.org (2014c); created using ArcGIS 10 (ESRI, Inc.
2011)
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We have used data analytics to identify
specific interventions at a local level

MARKET STRENGTH | ¢_ actual high foredosure | B. High risk of high A. Low risk of high
density foreclosure density foreclosure density
Faciltate rapid sales to Lower cost effort to prevent

1. Strong sustainable owners, low/no foreclosures and vacancies, Lower prionity
subsidy low/no subsidy

{ﬁlh payoffjpriority, rehab anr.E\ High payoff/priority, prevent

i ; ¢ Lower priority but watch
I i rapid sale to sustainable owners, ||foreclosures and vacancies, :
21 i target subsidies, neighborhood  [lemphasize neighborhood c:iﬁ;; I;::S—uff EMmergng
maintenance maintenance P
More emphasis on _
3. Weak securing/demolishing, land Lower cost effort to prevent Lm::::::rﬂ;:; watch
' banking to hold until market foreclosures and vacancies S e pe L
problems early

h@hwnd

Challenge now is to translate qualitative descriptions
Into specific prescriptions
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Foreclosure response decision model
optimizes two social objectives

Index:
i =1,..,N:index of candidate properties for acquisition

Decision variables:
v = {1, if foreclosed property iis acquired for redevelopment
L 0, otherwise

Parameters:

S;: Estimated strategic value associated with acquisition candidate i
P;: Estimated social value associated with acquisition candidate i

C;: Estimated acquisition cost of acquisition candidate i

B: total funds available for purchase of acquisition candidates

N: total number of units to be acquired
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We solve two model variants
corresponding to CDC practice

Optimize {S(x) = XL, 5;-x;; Plx) = B, Pl Jointly optimize
social objectives

c.t.
n,Ci'x; =B Limit expenditures to budget
available
- Or -
2imx; =N Acquire only a given number

of properties

¥ €10, 1L,i=1, ... n
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Model results can be viewed In ‘objective
space’ as well as ‘decision space’

Candidate properties Model 1 corner solution 1:0

0:1
Pareto Region, Chelsea Foreclosed Housing
Acquisition Problem ;
J'rh_hh""'m_,_\_\_ c
Eﬁ 4— D Potential Pareto Frontier
r L=
750,000 . e
Property -0 o0 o~ F
ValueP(x] 750 pno — H“'}C‘{ /
700,000 . e
680,000 “A s =
60,000 —
’ * - ]
640,000 =2
520,000 Statusquopoint) |
0.4000 0.5000 0.8000 1.0000 1.2000 =
StrategicValue 5(x)

mmmmmmmmmm

Source: Johnson et al. (2014)



DATAANALYTICS FOR
MUNICIPAL SHRINKAGE
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Example: Select parcels in declining
neighborhoods for re-purposing

Land Useor Planning | Metrics

Classification
Urban Agriculture * (.5 acre or greater

* Slope<5%

* Tree covercannot exceed 30% of clusterarea
Stormwater Drainage s 1/8 acre or greater

* Slope<5%
¢ Within 20" of a stormdrain

Potentialdevelopment [ « Housing Market Typology (1/4 mile from ‘Regional Choice’ or ‘Middle Market

opportunity Choice’)
AND
* (Y mile from anchorinstitutions
OR
* Y mile from minimum of 2 building permits plan)

Blight Elimination * =50 %vacant

» Distressed HMT

* Public safety ‘hot spots’

* High visibility blighted areas:
1. Primary street

2. Adjacentto public destination

Source: Johnson and Hollander (2013)
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Clusters qualify for a variety of uses
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Use/Classification Number of Clusters that

Qualify

Urban Agriculture
Stormwater Drainage 38
Potential Development 23
Blight Elimination 7

Total clusters (combined) 118

Source: Johnson and Hollander (2013)
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Eligibility sets vary over space

Clusters qualified for Urban Agriculture Clusters qualified for Potential Development

—

—

BETTER WAVERLY

BETTER WAVERLY

COLDSTREAM HgNESTEAD MONTE w
< p @%

i

COLDSTREAM HgNESTEAD MONTE| ‘
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%

= L

BROADWAY EAST

=R o

EROADWAY EAST
= b, o

OLIVER

B 4

Legend T ; E o 'Q.:B = Legend E — (7 . "
All_118_clusters_tibanagLanduse E'B_-_. All_118_clusters_[Fo! CH‘%E

[==% [==%
l:l <all other values:! o i l:l <all other values=
Ag_landuse L PotDev_use ==
[_Jo [ Jo
— —1
I:l Filot_Neighborhoods l:l Pilot_Meighborhoods

Source: Johnson and Hollander (2013)
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Clusters vary widely by size and cost

Relationship between Cluster Area and Total Acquisition and
Redevelopment Cost
$4,000,000
Cluster28_29
'S
53,500,000
Cluster2_30
+
53,000,000
Cluster6s_69
*
52,500,000
* Cluster1_27
52,000,000
Cluster17_67
# Clusters
51,500,000
+
$1,000,000 ¥ r3
.o *
MR
t *
$500,000 +*
+*
*, e " J
+ +
AR .
50 - ‘é o \ :
0.0000 0.5000 1.0000 1.5000 2.0000 2.5000
Correlation between cluster area and total cost: 0.8054

Source: Johnson and Hollander (2013)
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Baltimore Planning decision model is a
stylized attempt to generate strategy
alternatives

Index and set:
i =1,..,N:index of clusters
j €{U,S,D,B}:set of land uses & classification

Decision variables:

v = {1, if cluster iis acquired for land use or classification j
b 0, otherwise

Parameters:
a; = size of cluster i,in acres
c; = acquisition and demolition cost for cluster i
B = acquisition and demolition budget
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The model assigns land uses to clusters
to optimize multiple planning objectives

Maxmmize {H(I} = Ef:j_ﬂi'l'm; 5(3::] = Eiilﬂi'xﬁx

Dix)= ¥l a;"xyp,Blx) = B a; x5

5.t

<—— Jointly
maximize land
area devoted to
specific uses

<—— Budget

<—— Single land use

Cannot assign to
<—— classification category
unless selected for land use
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Objective-space results demonstrate wide
variance In objective values across
problem instances

Objectives Performance: Multi-Objective Vacant Parcel Redevelopment Problem

1.0000 -

0.9000 -
g 0.8000 -
= P
i 0.7000 - Objective
m
-.E_ 0.6000 -
S M Urban Agriculture
c
g 0.5000 - M Storm Water Drainage
a
Z 0.4000 M Future Development
S m Blight Elimination
=L 03000
-
g
S 0.2000
a
o

0.1000

0.0000 -

aximize A Maximize W Maximee D Maximize B C ompr Dn‘IEEl[l'C mpr DmEEZ[l Compromse 3 C ompromise 4 Compromise5a Compromise 5Sb Compromse Se
111] 110 [CB:(0.5151 [CB:(0.5115 [2111] [2211] [2121]

1] 1]
Model Instance

Source: Johnson and Hollander (2013)
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Decision-space results show variation in
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Compromise Solution 5b (2211) Compromise Solution 5e (2121)

|:| Not a Selected Cluster
- Urban Agriculture

- Storm Water Remediation
; T I

- Storm Water Remediation & Blight Elimination
- Future Development

- Urban Agriculture & Blight Elimination - Future Development & Blight Elimination

Park Property
=

\:l Not a Selected Cluster
I urban Agriculture

- Storm Water Remediation
o 0

[ storm Water Remediation & Blight Elimination
[ Future Development

- Urban Agriculture & Blight Elimination - Future Development & Blight Elimination

Park Property
L =

o e e e — .
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Conclusion

Creative data analytics involves multiple methods and
technologies

- Geographic information systems

- Database analysis

- Decision science

...and multiple data types
- Qualitative data, from stakeholder engagement
- Quantitative data, from administrative datasets
...to generate a range of policy alternatives that consider
- Multiple competing objectives and resource constraints
- Practitioner expertise

Best use of these methods may fulfill the promise of community
development that is “integrated, broadly collaborative, data-driven, and
focused on what works, and entrepreneurial” (Seidman 2012)
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Thanks!

Foreclosed housing project book (under development):
http://works.bepress.com/michael johnson/58

Foreclosed housing project description:
http://umb.libguides.com/foreclosed housing
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