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2 The DNT Impact Analyst
What it Does:

is tool estimates the impact of a particular intervention on surrounding housing val-
ues or on other outcomes of interest. It can be applied to existing interventions in order to
evaluate their e ectiveness, or to prospective development projects, to estimate the impact
they would have on the surrounding community.

Applications:

Impact questions arise almost daily in the eld of community and economic development:
is a particular development policy really working? If a new development comes in, what will
be the impact on the neighborhood? What intervention is likely to have the greatest impact

on a community?

e DNT Impact Analyst builds upon a sophisticated modeling methodology to answer
these questions and more. e tool can be used to:

* Evaluate the impact of a development project or localized intervention (such as a new
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school, or transit stop, or shopping center) over space and time.

* Help choose among alternative interventions based on the estimated bene ts to the
surrounding community.

» Reveal whether it is worth investing in a development project based on a comparison of
its costs and benefits.

» Inform advocacy efforts in favor of (or against) a particular intervention or develop-
ment project.

How it Works:

e Impact Analyst uses point level data on an outcome of interest (be it crime occurrences
or housing values) and a Monte Carlo simulation methodology to determine how the im-
pact of a particular intervention (e.g. a new shopping center, a transit stop, or an a ordable
housing project) varies over space and time. e estimation is based on a model that com-
pares the di erence in the outcome measure across hundreds of thousands of randomly
selected concentric rings around the intervention sites, and then translates these di erences
into a continuous distance decay function.

Examples:

is tool is already being applied in various settings. e example below shows results from
a study completed for LISC on the impact of Low Income Housing Tax Credit (LIHTC)
projects on surrounding property values.® In this case, the Analyst looked at every LIHTC
project constructed over the past 15 years and estimated their impact on change in housing
values, using a repeat sales model to control for changes in the quality of the housing stock.
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e picture on the le displays the results of the Monte Carlo simulation. Each dot rep-
resents a speci ¢ combination of rings around the project, while the graph on the right
translates this output into a distance decay function which varies over time (from 1 to 5
years a er the completion of the project). e results show that, for instance, over 5 years
anew LIHTC project results in a 6% increase in value for properties located 2 blocks away,
and a 2 percent increase in value for properties located 4 blocks from the site. e impact is
negligible for properties located more than 4 blocks away.

e Impact Analyst can also be applied to prospective projects. e picture below displays
the expected impact of a new shopping center, based on the impact that similar shopping
centers have had on surrounding property values. e shading of the color indicates the
magnitude of the impact, which is highest (approximately 6% increase in values) closer to
the shopping center and then declines with distance. is application of the tool enables
quantifying in a very tangible way the expected bene ts that a proposed development (in
this case a shopping center) will bring to the community.
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C. Segmentation Tools

Segmentation tools enable us to identify neighborhoods that are similar to each other along
selected characteristics.  is capacity is important for a variety of purposes: it facilitates peer
analysis and benchmarking of neighborhood performance, helps identify best practices that
are relevant to a particular place, and enables impact analysis by identifying comparables.
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In this section, we introduce three segmentation tools that have been either applied or de-
veloped by the DNT project and would be particularly useful to the eld of economic de-
velopment. e rstis the Neighborhood Typology presented in Section VI. e second is
a di erent application of a similar methodology, which would enable the end user to gen-
erate “customized typologies” based on the characteristics they are most interested in and
identify neighborhoods that are most similar along those characteristics. e third tool isa
well established statistical technique called regression tree (or Classi cation and Regression
Tree) that could be productively applied to this set of issues. Each of these tools and their
applications are brie y illustrated below.

1 DNT Neighborhood Typology

e neighborhood typology developed by the DNT project is a particularly powerful tool
because of the amount of information embedded in it and the multiple ways in which it can
be used. A detailed presentation of the structure, content and applications of the typology
can be found in Section VII, and the key highlights are reported below.

What it Is:

e DNT Neighborhood Typology uses hybrid hierarchical clustering to group all neigh-
borhoods into nine broad types and 33 detailed sub-types based on the key factors that have
emerged from the analysis of patterns and drivers of neighborhood change. The informa-
tion contained in the typology can be used to prioritize and target interventions to each
neighborhood type.

Key Features:

is typology was designed to help inform economic development interventions. As such,
it has several distinctive features:

» It is dynamic: it incorporates the project’s ndings on patterns and drivers of change,
and it shows how neighborhood types can transition to other types over time, revealing
what can be expected in di erent neighborhoods.

e It is multi-dimensional: it incorporates many of the factors that proved to make the
most di erence to the economic performance of neighborhoods. As such, it helps iden-
tify the challenges and opportunities in each place.

It is layered: its hierarchical structure goes from the broadest possible class to the nar-
rowest grouping of neighborhoods that are most similar to each other.  is means that
it can be used to classify neighborhoods in terms of broad types or more detailed sub-
types — but it can also be used to identify, for any given neighborhood, its closest peers.
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Applications:
e typology has numerous applications for the purposes of economic development, including:

 Tailoring interventions to the needs and opportunities of speci ¢ neighborhood types
» Anticipating and managing neighborhood change

e Benchmarking neighborhood performance

» Enabling peer analysis and identi cation of meaningful best practices

» Facilitating impact analysis by identifying comparable neighborhoods

2 Custom Typologies

As noted above, the typology developed by DNT is only one of many di erent possible
typologies, since the classi cation of neighborhoods is contingent upon the speci c fac-
tors that are selected. A di erent set of variables would group neighborhoods with respect
to di erent characteristics, and produce a di erent set of neighborhood segments. Indeed,
each speci c typology helps identify how each neighborhood compares to its peers with
respect to the selected characteristics. As a result, the potential of neighborhood typologies
as a tool for the analysis of local economies goes beyond the example presented here.

In fact, an additional, powerful use is to customize the typology itself: any given neighbor-
hood-based organization or investor could ask that a typology be created more speci cally
focused around the characteristics it is most interested in.  us, practitioners could iden-
tify peer neighborhoods (and examine di erences that might account for varying success),
with respect to any qualities they want to better understand or develop: the typology
could focus, for instance, on identifying neighborhoods with similar combinations of em-
ployment mix and educational levels, patterns of mobility and aging, or many other factors.

is tool could be implemented using the same methodology adopted for the DNT neigh-
borhood typology, which would enable the user to immediately nd the neighborhoods
that are most similar, as well as identify broader segments based on the factors of inter-
est. istool is ideally suited to being embedded into an interactive web-base platform. A
simple interface could allow users to easily construct multiple typologies based on the fac-
tors that they are most interested in, and see how their neighborhood compares to its peers.

3 Classification and Regression Trees
What it Does:

Regression trees are a well established statistical methodology* that can productively be ap-
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plied to the eld of economic development. ey are a particularly powerful tool because
they enable us to classify a neighborhood based on an outcome of interest, and at the
same time to see what factors determine that outcome. e can then go back and look at
what factors need intervention to change the outcome, deriving important implications for
development practice.

Applications:

By grouping neighborhoods based on a particular outcome, regression trees enable us to
compare trends and best practices across neighborhoods that are similar with respect
of the dimension of interest. More importantly, by identifying the factors that cause that
outcome, they help surface leverage points that can be used to effect change.

How it Works:

Classi cation and regression trees are a statistical methodology that combines both regres-
sion and segmentation features. s tool produces a segmentation that groups together
neighborhoods that are most similar with respect to a particular outcome of interest (e.g.
foreclosure rates, as in the example below), as well as a highly interpretable model that can
help identify the drivers of that outcome (e.g. sub-prime lending, credit scores, income,
etc.). Starting with a dependent variable of interest, the method builds a “tree” model by

rst searching for the explanatory variable that can create the greatest amount of separation
among neighborhoods with respect to the dependent variable. For instance, neighborhoods
that have a percentage of sub-prime loans over a certain threshold tend to have much higher
foreclosure rates than neighborhoods that have a percentage of subprime loans below that
threshold. is process is then repeated within each of the resulting groups of neighbor-
hoods until an optimal amount of separation is reached. e result is a hierarchy of factors
that best explain the outcomes on the dependent variable, and a set of neighborhood seg-
ments that have similar values with respect to that dependent variable.

Example

As an illustration of this tool, the project ran a regression tree model on census tract level
foreclosure rates in the city of Chicago in the year 2004, testing over forty variables as pos-
sible explanatory factors. e tool identi ed 8 neighborhood segments characterized by
similar foreclosure rates, and a set of factors that determined the attribution of each neigh-
borhood to its segments. Not surprisingly, the main determinant of foreclosure rates was
the percentage of sub-prime loans in previous years. Race and income were also powerful
predictors. e gure below presents the model results: each split in the tree is caused by a
particular factor, starting with the percentage of sub-prime loans in 1999. Neighborhoods
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that had a percentage of sub-prime loans higher than 15.8% in 1999 tended to have higher
foreclosure rates ve years later. e resulting two groups are then split by the model based
on race, income, and so forth. At the bottom of the tree we have the 8 segments, which we
numbered from 1 to 8 based on their foreclosure rates (1 being the lowest and 8 being the
highest).

Tree built using "Number of Foreclosures in 2004" as the Dependent Variable
All Variables Measured in 2004 unless othenwise noted
40 Variables
N=064
Mean # Foreclosures = 4,52
Subprime Loans % (1999) <= 15.8
= +
537 247
1.60 11.6
HMDA - Black Applicant % <= 0.0943 HMDA - Mean Applicant Income <= 58.0
433 164 158 89
0.838 3.60 151 §5.29
HMDA - % loans FHA <= 0,00155 HMDA - Mean Applicant Income <= 61.5 Subprime Loans % (2002) <= 15.8
. + + - - +
322 m 63 95
0.562 164 6.26 1.67 H .

% Fop up

to 18yr <= 0.122
Overall Fit: RZ = 0.378

+ -
GJ" +{- signs indicate which side has greaterfless mean value
':m. l Groups are color coded by # es in a color sy highest = Red -> Yellow -> Green -> Blue = lowest

Each segment can then be mapped and pro led to identify its key characteristics and risk
factors. Segment 8, for instance is the one that has the highest foreclosure rates. It is com-
posed primarily of more isolated and underserved communities, predominantly African
American.  ese neighborhoods are also characterized by high rates of unemployment and
sub-prime loans. e primary risk factor with respect to this segment is the level of sub-
prime lending activity, which was at its highest (and still rising) as of 2005.
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Geographic Distribution of CART Groups in Chicago, using Foreclosures as the Dependent Variable

D. Applying the Tools

ese tools would be particularly powerful when used in combination with each other and
with the other models and ndings developed by the project. While they have more appli-
cations than can be demonstrated here, it might be helpful to provide an example of how
these tools might inform development practice in a particular place. It should be noted,
however, that this example is necessarily di erent from a “real world” application, since the
ndings from the tools would normally be grounded and interpreted in the context of the
local knowledge of the community.®

By way of illustration, let us take a census tract in the community of Auburn Gresham, on
the South Side of Chicago. Someone in the community who was interested in applying the
DNT tools to better understand the neighborhood’s dynamics and inform development
interventions could go through a process articulated in three steps: (1) understanding how
the neighborhood is doing today compared to its peers, and what its speci ¢ challenges and
opportunities might be; (2) understand what changes might lie ahead and what could be
the most appropriate development goals for the community given where it is today; and (3)
identify the priority areas of focus and development interventions that would enable the
neighborhood to achieve those goals.
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Legend
B 34: Low-income Familes

3C: Long-Term Residerts
30: Regional Shops

With respect to the rst step, the DNT neighborhood typology provides a good starting
point. iscommunity is a type 3-A (“Low Income Families”), characterized by single family
homes and a stable resident base. Based on the DNT RS, this neighborhood is not doing as
well as its peers, as it registered a growth rate of 61% compared to 129% for its type. An anal-
ysis of other data points for the neighborhood also surfaces potential “red ags,” including
population loss (a 6% decline between 1990 and 2000), a loss of business establishments (a
decline of over 50% of its retail and service establishments between 1990 and 2006) and signs
of nancial distress (high foreclosure rates and a high percentage of credit lines past due).
At the same time, the data collected by the DNT project also reveals some positive signs, in-
cluding a decline in unemployment (from 20% in 1990 to 14% in 2000) and low crime rates.

By applying the specialized drivers models we can then shed some light on what can be ex-
pected in this neighborhood over the next few years. For instance, the convergence models
show that this neighborhood is very unlikely to experience signi cant market reinvestment,
suggesting a need for targeted economic development interventions to spearhead change.
High levels of foreclosure rates and an increase in subprime lending activity through 2005
are likely to be a major issue in this community at least through the year 2010, and deserve
particular attention. e Pattern Search tool could also be applied to this neighborhood to
see how other neighborhoods with similar patterns of change evolved over time.

e Typology can then tell us something about the kinds of changes that tend to occur in this type
of neighborhood. Type 3-A in particular tends to remain the same type, but can transition to Type 7
(“No Place like Home™), a neighborhood segment characterized by a similar housing stock and resi-
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dential stability but slightly better socioeconomic indicators. s kind of transition could be some-
thing to strive for in the neighborhood, as it would translate to higher quality of life for its residents.

Based on these results, and what we know about the drivers of change for this type of com-
munity, we can then identify a few key focus areas for this neighborhood. ese include
increasing homeownership rates for local residents, continuing to build on the positive em-
ployment trends (particularly by improving connection to jobs), and addressing vacancy
rates and population loss. A development intervention that might be useful for these pur-
poses could be something along the lines of a Center for Working Families, which combines
nancial and homeowner counseling with employment services. e next round of inter-
ventions could then focus on bringing some retail amenities back to the neighborhood.

Additional tools that could be brought to bear in this case could then include the Impact
Analyst, used to evaluate the likely impact of potential programs at speci c sites in the
community, or the NeighborScope tool, used to see which parts of the neighborhood are
in most need of interventions (as well as the extent to which neighboring communities are
a ected by the same issues and could be part of the solution).

e tools can also be applied in instances in which an organization is working on a particular
intervention, rather than in a particular neighborhood. For instance, Regression Trees can be
used to pro le neighborhoods based on their need for child care centers, and see what factors
should be in uenced to bring more facilities to the neighborhoods that need them the most.
Similarly, the A ordability Reports can be used to target a ordable housing policy, identifying
areas that are in most need of a ordability preservation e orts as well as places where it is too
late for preservation e orts and new a ordable units need to be created. is list could go on,
but the key point is that there is tremendous potential for the application of more powerful ana-
lytics to the design and planning of community and economic development interventions, and
the initial tools developed by the DNT project provide a useful basis to move in this direction.

Endnotes for Chapter IX

1 Cleveland, William S., Susan J. Devlin. 1988. “Locally Weighted Regression: An Approach to Regres-
sion Analysis by Local Fitting.” Journal of the Americal Statistical Association. Vol. 83, pp.596-610.

2 See Fotheringham, A.S., Charlton Martin, and Chris Brunsdon. Geographically Weighted Regression.
(Chichester: John Wiley & Sons, 2002).

3 efull report is available on the RW Ventures web site, at www.rw-ventures.com/publications.

4 Breiman, L., Jerome Friedman, Charles J. Stone, and R.A. Olshen, Classi cation and Regression Trees.
(Belmont: Wadsworth Publishing Company, 1984).

5 In general, all the tools developed by DNT are designed to complement, build upon and make trans-
parent, not replace, the local knowledge of the community, which will always be deeper than what any
external data source or methodology can achieve.
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X. Building on the DNT Foundations

From its onset, the DNT project was conceived as a rst step towards the development of a
more complete understanding of urban neighborhoods and a new set of tools for commu-
nity and economic development. is rst step builds upon an enormous amount of prior
work, and the hope of the project team is that other people and organizations will want to
continue building from this foundation. We particularly see opportunities in two general
directions: by applying the tools developed by the project and using them to inform work
in urban areas across the country; and by continuing the product development work started
by DNT — by digging deeper into particular subject areas, including new places, investigat-
ing additional dimensions of neighborhood change, and developing additional new tools
for the eld.

As this report is being nalized, work is already underway in both directions: the tools
developed by the DNT project are being applied to guide a variety of community and eco-
nomic development activities, from helping with Tax Increment Financing applications on
the Southwest Side of Chicago to informing the siting of workforce housing, to changing
the property assessment process to better re ect the impact of foreclosures. e data and
models assembled by DNT are also being used to investigate additional questions, includ-
ing an analysis of the impact of Low Income Housing Tax Credit projects on property val-
ues and crime and a set of summary reports on changes related to the Chicago Housing
Authority’s Plan for Transformation.

Additional ideas for further research have been suggested throughout the report, but it is
useful to highlight them here, as they would naturally build on the work conducted thus far
and be particularly helpful to guide interventions.

One particularly useful next step would be to complete the analysis of the drivers of neigh-
borhood change for each of the neighborhood types identi ed by the DNT Typology. is
could be done by implementing the same approach used for the analysis of immigrant com-
munities presented in Section VI.C. It would also be possible to build entirely new models
that would start with a speci ¢ hypothesis on what factors are likely to matter most to a
particular type of neighborhood.* s type of analysis would complete the picture of how
neighborhoods are di erentiated in terms of their drivers of change and so enable a bet-
ter understanding of what type of interventions are most likely to be e ective in particular
places.

Another next step that would make use of the current data and models would be to “dig
deeper” into the e ects of speci ¢ factors. Given the scope of the work, the project analyzed
the e ects of possible drivers of change at a very high level, but it is possible to conduct a
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much more nuanced analysis of particular factors, in three respects: rst, the analysis could
be conducted at a more granular level of geography, which would reveal the extent to which
particular factors have a signi cante ect, but only a ect areas that are smaller than census
tracts. Second, as mentioned above, it is possible to more systematically investigate the ex-
tent to which the same driver has di erent e ects across di erent types of neighborhood.
Finally, each factor could be examined in more detail to better understand potential policy
implications. For instance, rather than looking at the e ect of public housing as a whole,
it would be possible to look at the di erential e ects of di erent types of public housing
development (e.g. highrises vs. scattered site), or distinguishing between di erent types of
crime, or di erent types of business establishments, and so forth.

e framework, data, models and tools developed by the project also make it much easier to
investigate entirely new questions.  ese questions could relate, for example, to the e ect of
particular development interventions, which could range from public health improvements
to foreclosure remediation. ey could also seek to investigate additional dimensions of
neighborhood change, such as, for example the relationship between neighborhood change
and individual life outcomes of neighborhood residents. Finally, additional analysis could
look at particular neighborhood segments that are not necessarily the ones identi ed by
the typology: for example, what are the factors that determine the success of stable, mixed-
income communities?

e work of the DNT project could also be expanded in two additional directions: expand-
ing the data and models to other cities, and continuing the “product development” aspects
of the work highlighted in the Tools Portfolio chapter of this report. e rst line of work
would have tremendous bene ts: rst, it would ensure that the results are applicable and
useful beyond the four sample cities selected by the project. Second, it would enable testing
and re ning both the model results and the typology, and possibly surface new neighbor-
hood types and dynamics that might not be present in Chicago, Cleveland, Dallas or Seattle.
Finally, it would provide a much larger sample of neighborhoods, which would allow for
more in depth and reliable analyses.

e second line of work would also be valuable, as it would ensure that the tools developed
so far by the project (as well as any additional tools that could be devised) would actually
be deployed and used inthe eld. iswork would entail testing and re ning existing tools,
as well as developing new tools. More important, it would focus on making them widely
accessible and useful to the eld either by embedding them in existing web-based platforms
or by developing easy to use so ware tied to and embedded in routine decision-making
processes.

Fundamentally, the community economic development field has matured to the point
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where it can offer more nuanced and sophisticated understandings of the dynamics of
neighborhood change, and develop and apply more advanced, business-like, tools to
drive neighborhood investment and development. This project took a first step towards
this next generation of economic development capacity, with the hope that, as these ini-
tial results and prototype tools are disseminated more widely, many more individuals
and institutions will apply them to their work, undertake further tool development and
refinement, and continue carrying this work forward.

Endnote for Chapter X

1 A limiting factor in this respect is likely to be sample size, as some neighborhood types do not comprise
enough census tracts to enable this type of analysis. is limitation could be addressed if, as suggested
below, the DNT data and metrics are developed for other cities.
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XI. Conclusion

e project, with the support of numerous partners and advisors throughout the country;,
has generated three kinds of outputs that can help lead to a next generation of community
and economic development capacity:

* New Findings: e analysis of hundreds of indicators over a twenty year period across
four cities generated new insights on the patterns and nature of neighborhood change;
on the factors that cause change across all neighborhoods as well as in particular neigh-
borhood types; and on the de ning characteristics and dynamics of distinct neighbor-
hood types.

» New Tools: Based on the observation that neighborhoods are highly dynamic and spe-
cialized, the project began developing new tools for the analysis of development oppor-
tunities in particular places.  ese tools, including an innovative repeat sales index that
can be used as a powerful indicator of neighborhood performance, bring a new level of
analytic and planning capacity to the development eld, enabling a much more granular
and routine analysis of development issues and neighborhood dynamics, including par-
ticularly evaluation of what interventions will make the most di erence in what places.

* New Capacity: e data, models and tools assembled and developed by the project are
available to other individuals and organizations who are interested in using them, and
make it much easier to continue this kind of work, take it further and apply it to other
places and subject areas

As importantly, in the aggregate these outputs suggest a new understanding of how neigh-
borhoods arise and function in the context of larger systems, and new approaches to en-
hancing both neighborhood and regional performance. Neighborhoods as complex, dy-
namic entities that arise from the interaction of social, political and economic systems
with a particular place, and that function to increase the capacity and opportunity of their
residents (and the overall performance of the systems) through enabling connections and
transactions.  is notion is at the core of a new framework for understanding, analyzing
and intervening in neighborhoods, focusing on the particular opportunities that each com-
munity presents and on the dynamics of the systems that a ect the desired development
outcome.

is way of approaching community and economic development is the natural extension of
changes already underway in the eld, including the shi towards market-based approaches
to development and the increased sophistication in the tools and practices that are brought
to bear by economic development organizations. e DNT project represents another sig-
ni cant step in this direction: expanding the knowledge base of the eld, and equipping
these organizations (including community development corporations, local governments,
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businesses, foundations and others investing in neighborhoods) with a new capacity to take
a more granular look at their neighborhoods, intervene in more specialized ways, analyze
the impact of interventions, and generally become more strategic and e ective in improv-
ing urban neighborhoods and the quality of life of their residents.
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