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Abstract

Housing and racial equity are at the forefront of U.S. public policy issues. A core issue in this regard is the
sufficient availability of affordable housing and the opportunity to access that housing for those populations
most in need. Analyzing affordable housing accessibility is quite complex. Today, many research
institutions and policy advocacy groups employ various methodologies to provide research insights into
aspects of affordable housing accessibility. The affordability aspect of affordable housing is essentially a
fiscal aspect, concerning the availability of resources to secure the housing. Public agencies are also
adopting policies to institutionalize monitoring of critical fiscal conditions through items such as additional
rentside subsidies to lessen affordability burdens on very low-income renters. Likewise, renters may initiate
campaigns urging existing funding organizations to offer assistance. Among outputs of policy proposals
listed below, housing and credit affordability are financial aspects of accessible affordable housing.

A primary mechanism through which housing accessibility is addressed today is access to mortgage credit.
Furthermore, mortgage markets provide no support for renthousing and rentshare households. Because
barriers to homeownership among minority groups are primarily economic and racial, a core consideration
of accessible rental housing should be reviewing rental voucher programs. If rents in neighborhoods are
rising rapidly, many households below the area median income are spending more than the recommended
30% of their income on rent. Meanwhile, it is critical to principled environmental aspects of affordable
housing. Zoning or land use regulations can restrict the availability in certain towns or counties of higher-
density multifamily housing or manufactured homes, effectively increasing rents in those locations while
restricting the mobility of lower-income residents. It is principally a rental accessibility issue.

Keywords: Affordable Housing, Racial Equity, Housing Accessibility, Fiscal Affordability, Rent
Subsidies, Low-Income Renters, Mortgage Credit, Renthousing, Minority Homeownership, Rental
Vouchers, Area Median Income, Rent Burden, Housing Policy, Credit Affordability, Environmental
Zoning, Land Use Regulations, Multifamily Housing, Manufactured Homes, Rental Mobility, Housing
Equity.

1. Introduction
regulations, and the impact of the national

This essay explores the intersection of affordable
housing mortgage analytics, community
investment, and affordable housing policy. We
provide research insights and implications from
three projects related to the goals and objectives
of the Housing a Nation conference. The theme
of the conference was “Housing Policy and
Community Investment within a Restructured
Monetary Framework™ and the three policy areas
targeted understanding capital markets, banking
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housing agenda on lower income communities
and families. We focus on mortgage analytics,
community investment, and affordable housing
policy because these topics address the
conference theme. Affordable housing mortgage
analytics use statistical simulations to project
origination and subsequent outcomes for new
mortgage applicants relating to interest rates, loan
terms, fees, default, and the influence of credit
and dual risk pricing. Community investments
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are loans to lower income families to purchase a
home; community land banks; small businesses;
develop rental housing or rehabilitate existing
rental  housing; or otherwise  provide
employment, housing, goods and services, or
amenities for lower income households in
economically distressed neighborhoods. In
addition to banks, non-profit and community-
based organizations have become very important

policy partners to government agencies at the federal,
state, and local levels in providing housing services, poverty
relief, and financial stability to lower income families,
individuals, and persons with disabilities.

Setting the Stage for Mortgage and Community Investment
Insights

A practical and theoretical concern for the relationship
between these research areas is that affordable housing,
mortgage credit, community investment, and economic
development all help to break the cycle of
multigenerational poverty. Mortgage credit helps families
stabilize housing costs early in the housing life cycle; home
ownership creates housing equity, rather than merely
paying for housing; and the selling or renting of housing
creates businesses and other jobs to support mortgages. The
productive value of investments in low to moderate income
neighborhoods with lower income households is therefore
as great as the risk of associated credit losses. Complicating
factors include periodic shocks to family income from
unemployment or other life changing events; shocks to
housing prices driven by national demographics or by
locally persistent undesirable neighborhood conditions;
updating mortgage credit and other underwriting criteria;
and the availability of investment capital in local housing
markets. All of these areas have been subjects for academic
research, including of particular interest to the conference,
are economic modeling and empirical application to
investment capital from affordable housing mortgage
analytics and community development banking, the impact
of affordable housing mortgage analytics on employment in
low income neighborhoods, and the role of the stated policy
goals of the National Housing Agenda on measuring and
modeling profits from banks’ Community Reinvestment
Act investments in community and economic development.
Quantifying and assessing investments from these two
perspectives help round out the understanding of the review
and measurement of multigenerational poverty.
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Mortgage Analytics Simulation Outcomes

Fig 1 : Mortgage Analytics Simulation Outcomes

1.1. Setting the Stage for Mortgage and Community
Investment Insights

Documents backed by government-sponsored enterprises,
or GSEs, are relatively easy to monitor. It is well known
that the federal government provides loan-level disclosures
from the GSEs, with timely data covering several decades.
These data are generated for conservatorship purposes and
are made available to potential investors for risk-modeling.
Others leverage loan-level GSE data to analyze policy
impacts, with regards to mortgage prepayment behavior
and default risk. Such studies document results related to
the tax credit for first-time homebuyers and the temporary
homebuyer tax credit. Other investigations show that the
GSEs mostly follow automated valuation models, as do
private-label securitized pools, when approving or rejecting
second lien mortgages.

With the sheer size of the mortgage market, it is reasonable
to expect demand-side or supply-side shifts to influence
closings and prices of affected real estate markets. Some
interesting works explore the role of tax policy; interest
rates — level and structure; the economic and housing
cycles; institutional investors; exchange rates; and, industry
competition factors in influencing these markets. Recent
works describe the public policy focus on affordability, or
impact of supply-side policy incentives, on low-income
housing. Others examine the more widespread use of
experienced input or location technology, such as
geocoding, as factors behind the recent upheavals in
existing housing sale prices.

Our analysis here investigates supplemental features related
to mortgage pricing and closing, relevance of community
investment incentive policies for mortgage securitization,
public policy perspective on the national effort to improve
affordable housing supply by development and property
taxes, and housing-related mapping capability for
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investment plans. We document findings that support
several assertions regarding the nexus between mortgage
market behavior, and affordable housing investment and
accessibility.

Equation 1 : Policy Efficiency Index for Affordable
Housing:

wing units allocated
support and enforcement)

'y = Government spending on housing programs

2. Understanding Mortgage Analytics

1. Definition and Importance

Mortgage analytics is defined as the methodology used to
make plausibly real-time, relevant, and actionable critical
business decisions throughout all stages of the mortgage
lifecycle, from origination to servicing or selling servicing
rights, in order to optimize profit while managing risk.
Mortgage analytics is important because of both size and
inherent risk-driven inefficiencies. Mortgage loans can
amount to 30% of an individual bank's total assets, up to
40% of GDP, and a national mortgage debt of $11.6
trillion. Bank, government, and taxpayer incentive
structures mean that failures in mortgage underwriting,
servicing, and default risk create systemic risk, with the
need for aggregate losses to be absorbed by both the
government and taxpayers. This interconnectedness has led
to systemic risk and moral hazard incentives in the
mortgage structuring universe and a requirement for the
government to be willing to absorb some of the risk loss.
These factors mean that optimizing risk-adjusted financial
returns of mortgage structuring, funding, and execution
requires using the best possible analytic tools to be the most
accurate in pricing risk assessments.

2. Key Metrics in Mortgage Analytics

The set of key metrics used in evaluating mortgage quality
and pricing include loan-to-value, combined loan-to-value,
borrower credit score, note rate, term, seasoning, and score
discount from the current level. Behavioral assumptions for
antitrust issues include forecasting default, cure,
prepayment, and delinquency rates. Optimal pricing and
risk transfer requires investing in robust calibration and
contextualizing models associated with these and other
metrics. As with any trade, where to price also depends on
how the loan sale to outside investors fits within the overall
capital stack and desired asset-liability management profile,
and how many eligible loans are currently in the capital
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universe. Mortgage analytics also requires management
across portfolios in the different entities involved in the
overall capital stack, and the impacts of such activity on
capital management for mortgage assets. Because aged
mature loans of conventional 30-Year Fixed-rate mortgages
only experience little default or delinquency activity and
have good prepayment profiles, most of the economic
mortgage analytics prior to the Crisis focused on terminals,
uses of whole loans, and examining the trade-off between
the interest rate and the economic hedge of delinquencies
for servicing in that mortgage environment.

2.1. Definition and Importance

There has been a plethora of research on mortgage and
other housing markets that have come under the purview of
traditional academic disciplines such as economics,
finance, and real estate. Yet there has been little focus on
the use of large sets of mortgage lending, property
transaction, and housing market data for lenders, service
providers, regulators, and others concerned about
understanding these markets and their interaction with
broader economic structures. This field has generally been
termed mortgage analytics, and its work products are used
for a variety of purposes. Academic and other research has
generally been secondary or tertiary in impact and intent.
Mortgage analytics is the application of pertinent analytic
techniques to the large and often disparate sets of mortgage,
housing transaction, and market-level data that have
become available in the last few years. The data can be
used for a variety of mortgage and broader housing
decision support analyses, including modeling credit risk to
improve origination pricing, enhance servicing portfolio
sale opportunities, and refine asset-backed security pooling
and pricing; assessing prepayment speed, loss severity, and
recovery timing estimates; and enhancing performance in
mortgage-related asset prediction and event modeling, risk
assessment, gap analysis, and overall balance sheet
management.

Mortgage analytics routinely utilize proprietary and
proprietary-enhanced non-private data on the various stages
of mortgage life cycle, recent property transactions, and the
housing market: mortgage origination and servicing;
automated loan performance monitoring systems; mortgage
performance and default risk estimating models; collateral
valuation; default mode and loss severity estimating
models; and general housing market and property pricing.
Fact-based, short- to medium-term forecasts of the
trajectory of housing prices affect a number of risk
management and decision areas, including a lender’s,
servicer’s, or investor’s net exposure to individual
mortgages, mortgage assets; a servicer’s profitability from
property appraisals, repairs, and sales; consider foreclosure
preventive actions; assess a mortgage portfolio’s predictive
or actual performance; decide upon strategic allocations
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across various balance sheet products, including mortgage
loans; and mitigate overall net exposure to interest rate risk.

2.2. Key Metrics in Mortgage Analytics

Estimate Loan Amount Several interrelated data collection
points are relevant to estimating an appropriate loan
amount. Initially the financial institution must collect an
estimate of the household’s monthly income. This may be
supplemented by supplementary income data including
alimony, child support, other obligatory payments, and
other sources. Next the lender must collect data on the
household’s debts. The most common measure of
indebtedness is debt-to-income ratio, which is the
applicant’s monthly debt payments divided by monthly
gross income. Generally, lenders recommend that lenders
restrict household debt payments to 28 percent of gross
income for mortgage expenses and 36 percent for total
household debt obligations. These ratios may be adjusted
by the availability of hazard insurance or for applicants
unable to document income. Finally the lender must collect
an estimate of the household’s cash liquidity. This is often
done by determining the number of months the applicant
has enough cash to cover principal, interest, taxes, and
insurance payments, assuming no payment is made on the
mortgage account. This is a current measure of cash
liquidity. Some lenders just instruct underwriters to require
that applicants show enough cash to make the payment for
at least two months or more. Create Loan-to-Value Ratios
The first LMV calculation is the Loan-to-Value (LMV)
ratio, defined as: LMV = Mortgage Loan Amount /
Property Value. In this case the property value is important,
as it indicates the county appraisal used in property tax
assessments. If the appraisal is for a particularly low
amount, there may be problems concerning equity in the
property in the event the borrower later defaults.

2.3. Role of Technology in Mortgage Analytics

Advances in technology are important when thinking about
what mortgage analytics can offer the field of affordable
housing. In recent years, refinement and training of big data
algorithms have provided lenders and financial institutions
ways to access and observe unusual market trends and
bifurcated borrowing patterns. Predictive underwriting
models are increasingly streamlining processes without
sacrificing transparency or accuracy. Nonlinear event-based
models which are specifically fitted to real-world time
series data with features inspired from physics can more
accurately predict events like bank defaults, which are
more directly related to mortgage aftermarket pricing and
are not Gaussian distributed. Alternative datasets have
pushed forward many insights in prediction accuracy as
well.

Data and increasing efficacy, speed, and comprehensibility
in econometric models related to mortgage analytics have
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opened up new doors for understanding and shaping the
future of the mortgage industry in America. Big lenders
licensed indirectly through sources of capital can now
access very rich sources of market data, and they can
additionally use the information available from previous
originations, modifications, defaults, and ultimately
mortgage performances. These do not replace traditional
econometric forecasts or public data sources; instead, they
complement and enhance the picture, which is all-important
in the fast-moving monetization of the performance of
these core components of consumer and corporate
expenditures.

3. Community Investment Strategies

1. Overview of Community Investment

Community investments can play a transformative role in
the economic and social advancement of low- and
moderate-income neighborhoods, as they supply crucial
services and linkages for affordable housing. While their
definition is broad and would encompass investments by
financial services firms, hospitals, and other organizations,
the community investments addressed in this paper are
specifically those undertaken by community organizations,
or "community investment intermediaries.” These
organizations invest resources, leverage funds, and
cultivate expertise to: enhance the housing stock through
the acquisition and rehabilitation of existing homes or the
construction of new homes; stimulate demand in support of
the local economy; and preserve or increase property
values. Community organizations do this by investing in
homes and investing in people. They make the housing and
public investment that serve as a foundation for improved
standards of living possible.

In the past decade, the role of the nonprofit sector in
neighborhood revitalization has evolved into a multifaceted
approach combining housing development with economic
development activities to create and renovate commercial
space, augment existing services or provide new services,
and provide training for new jobs. This strategy involves
the purchase, rehabilitation, and/or leasing of both
residential and commercial properties by community
organizations with the assistance of for-profit developers or
community development corporations that have formed
partnerships with nonprofit organizations. These
community investment intermediaries bring a broad base of
interests and perspectives to the neighborhood
revitalization effort. However, unlike other interested
parties, community organizations make deeper, long-term
investments of both energy and emotion in their
neighborhoods. They work at the grassroots level and
establish a local presence supported by local knowledge
and an understanding of the neighborhood. Furthermore,
unlike local and state government players, neighborhood
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residents question the depth of their commitment to the
fortunes of the specific neighborhood, and their desire to
protect the best interests of that neighborhood.

Community Investment Intermediaries
|
Invest In Homes & People

!

Improve Housing Stock
(Acquisition, Rehab, New Builds)

!

Stimulate Local Economy
(Commercial Space, Services, Jobs)

!

Increase Property Values
& Living Standards

|

Neighborhood Revitalization
(Long-Term Commitment, Local Knowledge)

Fig 2 : Community Investment Intermediaries

3.1. Overview of Community Investment

Community investment is a strategy employed by both
private and public organizations to alleviate poverty and
advance particular social initiatives, such as community
organizing. The field comprises finance institutions, capital
market participants, foundations, and nonprofits, working
in tandem to marry capital to community objectives. Their
efforts are aimed to create long-term community assets,
such as permanent job opportunities, affordable housing,
and access to education. The ideas, however, extend far
beyond just finance. There are social objectives at play
from all sides: fund drive to mobilize assistance from the
private sector; private profit without compromising capital
flow to the low-income market; and maintaining social
return without depending too heavily on foundation grants.
From all angles, one element stands central to the success
of the community investment strategy: finding the right
balance of motivations, interests, and outcomes. In the past
three decades, community investment has gained
prominence as a strategy for reducing poverty and
promoting economic opportunity in America’s low-income
communities. By following the previously established
model of community development, a diverse community of
actors have built the market in three steps: capital markets
provided investment financing; philanthropic investment
supported financial intermediaries and on-the-ground
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development in low-income communities; and government
played a facilitative role using tax credits, grants, and
enforcement to mobilize private capital while providing a
social safety net.

3.2. Impact of Community Investments on Housing
This evidence suggests that policy-driven investments can,
and should, approach or keep pace with inflation. However,
the economics of affordable housing investment primarily
revolves around the long-term cost of capital. From an
investment policy perspective, the cost of capital largely
depends on the investment’s perceived risk, and in turn, the
taxable status of the housing proposal determines the
investment’s risk. This is why our analysis focuses
primarily on affordable housing investment risk and how
other policy investments can help mitigate that risk.

The investment in community infrastructure, schools,
health, and policing has also been thoroughly documented.
As an example, the investment in policing and community
health programs is not only essential for crimes, but also
may dramatically reduce the cost of health in the region.
Despite all this evidence, there is limited access to policy
investment in housing, and results are difficult to predict.
These policy investments include capital investment in
infrastructure, health, policing, and schools. This is why it
may be useful to invest in these properties, but policy is
sometimes reluctant to invest in certain areas because of the
political climate and social equity issues.

We only touch on this issue briefly because this report does
not attempt to address how these issues might impact
finance. Instead, we suggest that research in these areas is
essential for a complete understanding of the broader
housing finance link between capital markets and
government subsidies. However, it is evident that the
previous conclusions will complicate the finance of
affordable housing. Any distress that goes beyond the
property—local market relationship will likely put pressure
on state and local budgets, which will increase the
perceived risk for investors.

3.3. Case Studies of Successful Community Investments
Four case studies showing the common features and
potential pitfalls of community investment are shown
below. In all cases, the investment is in rental housing,
which is generally the more difficult of the two to finance.
One of the longest-proven models of housing community
investment is the Low Income Housing Tax Credit
Program, operated jointly by the Treasury and HUD. The
LIHTC reduces the amount of tax owed for a period of ten
years by limiting the rents charged and has supported the
development of thousands of rental units across the
country. This approach has proven its appeal to both private
investors and equity syndicators. At its creation in 1986,
LIHTC was thought to be a more politically palatable

Someshwar Mashetty et al 3377-3393



Journal of Computational Analysis and Applications

version of an earlier program, which provided subsidized
mortgages in exchange for rent restrictions. LIHTC
subsidies are not initially budgeted by Congress, although
tax budgeting remains a periodic threat due to political
action.

Since then, because of its broad accessibility to almost any
defined demographic of need, LIHTC has become the most
important and widely used subsidy for new affordable
rental housing development. Periodic investigations point
to the tendency for investors and syndicators to favor high-
return, higher-rent LIHTC projects to lower-return
properties, which accounts for relatively high vacancy rates
in some old-time gentrifying industrial cities. The
gentrification problem favored by LIHTC has been
addressed by other, more recently created programs for
much poorer communities in many cities as well.

4. Affordable Housing Policy Framework

Affordable housing policy can be defined by three essential
questions: What is affordable housing? How much of it is
enough? And who is responsible for providing it? The
historical background addresses how a typical middle class
family could, two or three generations ago, comfortably
buy their own houses, raising both the objective and
normative definition of affordable housing. It deals with
how the historical transition from subsidized middle class
homeownership to targeted lower-income rental supply,
and eventually back again, has dealt with the transition
from housing as a burden to housing as an investment. This
de facto relegation of affordable housing as a consumer
good exclusively for the poor, as opposed to a means of
production, has led to the present situation characterized by
housing supply that is insufficient to house low-income
households but — apart from temporary episodes of price
correction during business cycles — abundant in excess to
satisfy the needs of the increasingly recognized middle
class in apparent danger of collapse, especially in urban
centers. It discusses the current challenges of targeted
housing policies created to alleviate the affordable housing
problem, given the renewed consideration of housing
policies as macroeconomic stabilizers and their effects in
terms of regional disparity.

Historical Context of Affordable Housing Policies

Given that most people dedicate a significant share of their
resources to satisfy their housing needs, the first and most
important question regarding affordable housing policies is
defining a minimum level of consumption. Four eclectic
definitions of affordable housing are commonly accepted. It
has to be available and sufficient enough to avoid
homelessness and physical decay for any eligible
household, shelter those who are most vulnerable, such as
the physically or mentally disabled, victims of domestic
violence, veterans, and the severely disabled, guarantee a
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socially acceptable level of quality, and be sited in safe,
economically viable neighborhoods with access to essential
services, such as health care or education. The second and
perhaps least politically controversial of enduring
contention is whether a minimum housing standard should
apply to all households or be targeted to the poorest ones.

4.1. Historical Context of Affordable Housing Policies
The federal government became directly involved in the
promotion of housing as a part of the New Deal initiated in
the 1930s. Initiatives such as the Home Owners Loan
Corporation began the practice of recasting existing
mortgages so that homeowners could remain in their
homes. The Federal Housing Administration was
established in 1934 to promote homeownership through
innovation and speculation in the mortgage market. Around
the same time, during the 1930s, the first public housing
projects in the United States were established. These
housing projects were designed for low-income workers
and were originally viewed as a temporary solution to the
overall shortage of housing. Government rent subsidy
programs have their roots in the demand for financing such
programs expressed during the 1960s as the Civil Rights
Movement manifested itself in the areas of demands for
economic equality.

In general, the federal government has provided incentives
for the creation and maintenance of the housing stock with
policies, programs, and instruments that have operated on
the demand side for owner-occupied and rental housing
through the provision of both direct and indirect tax and
credit subsidies. For the demand of rental units on the part
of the poorest segment of the population, for whom market-
determined rent levels are unaffordable, the federal
government has established direct housing subsidy
programs. If the level of these subsidies exceeds the cost of
housing, then these housing supply economies can
approach an infinitely elastic function with respect to the
demand for housing. However, such programs only affect a
small segment of the income distribution. The supply of
rental units for other income segments is determined by the
market.

4.2. Current Policies and Their Effectiveness
Historically, affordable housing is defined as housing for
households with incomes below a certain percent of the
median income of the county or metropolitan area. It is
commonly marked at 65 percent for rental housing and 80
percent for owner-occupied housing. Whether the Federal
and State Government are engaged in creating or
supporting policies for affordable housing? Yes, affordable
housing is mentioned in all housing plans. A proposal
suggested using the share of income spent on housing as a
filter for defining the eligible group. A ratio of between the
median rent and median household income or a similar
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measure based on rent and income percentages has been
proposed. Eight criteria to identify affordable housing
include Specificity, Adequacy, Number, Intent, Income,
Directions, Locations, and Transition. Each criterion
reflects a different aspect and asks different questions.
There is a discussion of the threshold problem of resources
available for diverse needs for affordable housing.
Support of the existing housing system through housing
subsidies. This approach recognizes the need to preserve
the lower end of the housing stock without incurring
excessive public subsidies. It includes links with economic
and fiscal policy and labor market policy. The transfer of
resources to help low-income households afford rent. The
most common subsidies are Housing Choice Vouchers,
which serve 2 million households, targeting 50 percent or
less of median income, rent burdens, and young children.
Other programs include Section 8 projects and public
housing. Housing allowances provide resources for
purchasing rents or purchasing housing. Proponents argue
that this solution has fewer drawbacks by not distorting
housing markets, freeing local governments from
implementation requirements, and targeting only the
neediest.

4.3. Challenges in Implementing Affordable Housing
Policies

As noted throughout this research, housing issues are
deeply intertwined in the complexity of personal,
community, and neighborhood-level issues. Policy efforts
often fall short due to the limitation of scale that plays in
play. For example, the program is one of the largest sources
of federal subsidy for the construction of affordable
housing. 90% of the families who benefit from units are
50% below the area median income and 41% are extremely
low income households, making less than 30% AMI.
However, generally, only 9% or so of properties receive
community objections or oppose support of neighborhood
groups. What is more, local municipalities are less likely to
have large concentrations of units in their neighborhoods.
The program is also restricted to renting family units but
predicting submarket demand for properties is difficult.
Moreover, offering financial incentives based on
community characteristics provides the ability for the
municipality to exercise the incentives and appropriate the
program to specific goals. Municipalities are likely to have
a diverse set of policies and preferences underlying policy
programs linked to the program, particularly the ones
linked by income and race due to the history of housing in
America.
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Fig 3 : Community Response to Affordable Housing
Projects

The program is still further limited because of the market’s
inefficiency. If demand and supply were perfectly matched,
vacancies would be rare. In practice, the market often
provides too few units to high-demand areas and too many
units to low-demand areas. Our data do not reveal the
reason for this apparent discrepancy. Many cities and states
have tried to impose additional restrictions on housing,
such as specifying the markets in which it can develop
housing. However, since our analysis indicates that these
units may be in a relatively excessive supply, it is unclear
why the states are attempting to place their limited
resources behind oppressive barriers to development, and
that the resources are relatively small.

5. The Intersection of Mortgage Analytics
and Community Investment

With the increased availability and access to large amounts
of mortgage data, the mortgage industry has the unique
opportunity to leverage this data for social good purposes;
both for understanding the needs of different communities,
as well as utilizing predictive analytics to help strengthen
and uplift these communities.

1. Analyzing Community Needs through Mortgage Data
By analyzing the volume and distribution of mortgage data,
one can understand whether a certain community may be at
risk of decline, or if they are on an upswing. Are people
still applying for and receiving loans in these communities?
Has it become languid? Which properties are being targeted
for home improvement loans? Are there any groups that are
under-represented, and thus could be targeted for
community outreach? Where are the first-time homebuyers
actually coming from? Are there large volumes of cash
purchases with no loans involved? Are there vacant
properties that are distressing these communities? What is
the “economic assistance deficit” in the area? What is the
borrower profile? What are the areas that are not
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participating in the “American Dream”? Are there people
moving in or out of these communities? Answers to some
of these questions (not necessarily all of them) can be
elucidated through a careful and systematic analysis of
mortgage datasets.

2. Predictive Analytics for Community Investment
Predictive analytics can also be used for managing
resources towards the betterment of society. For example, a
mortgage analytics tool has been built that not only predicts
the number of loans in different areas, but also can
calculate the Potential Loan Demand as well as the
Economic Assistance Deficit maps, which can help
community organizations with their planning. Also, the
completed probability model can predict the loan
originators that are likely to garner business from a ZIP
Code. This would help officers at banks to prioritize
neighborhoods for discussion with the lenders who have
high probabilities of funding mortgages there.

Equation 2 : Community Investment Optimization

Function:
mn

I. = Z (Ri- Ai - Si)
1=1
1. = Total optimized investment in communities
fl'. = cho-,u‘.;! nvestment p'lr_m(-j‘ score
A= Accessibility of mortgage financ ng in region ]
S; = Social return coefficient {affordable housing education, etc)

n = Number of l.ern!;‘:! regions

5.1. Analyzing Community Needs through Mortgage
Data

The problem remains that lenders both public and private
are not taking enough risk to unlock the capital flows
necessary for communities to remain healthy and
productive. The point of market analysis using mortgage
data is not predictive, although we do predictive analytics
in a different section. The goal of this section is to better
understand who is likely to live where, and how their needs
for housing are changing, so that the supply of housing and
the infrastructure of schools, services and civil society can
be built in such a way that a vibrant economy thrives. We
look at market demand for housing through income data
analysis, both that from employers and the Census Bureau
Tabulations of Survey data by Tract for three overlapping
years on the Census Problems and the two questions of
economic well being of the Census Economic Conditions
Branch.

We look at market supply of housing through analysis of
mortgage data, for every location both the share of
properties without a mortgage, so the poor liquidity of

3384

VOL. 33,NO. 8, 2024

market actors, and of properties which are payable not
through the assumption of mortgage, but by simply paying
off the current mortgage balance, to see chronically under
invested areas. For local government officials, our intake
audit and pocket analysis to check for where the potholes
need to be filled, we figure out which local elected leaders
have taken their certifications and funded affordable
housing relative to the housing demand of the vulnerable in
their Tracts and which have not. We want to use their math
to convince them to act in the complex politics of local
housing supply, so that the incentives do not cause more
harm than good. We are figuring out a simple dashboard of
inputs and outputs for any lender looking to buy a loan to
allocate their dollars for maximum local impact.

5.2. Predictive Analytics for Community Investment
Mortgage data may lack key information on community
assets or people’s ability to invest in their neighborhoods,
but it more than makes up for this deficiency in volume. By
using such huge datasets to predict community investment,
mortgage analytics can guide resources towards
neighborhoods that are predisposed to be financially
healthy yet account for well-publicized small business and
commercial district losses. The mortgage propensity model
combines the vast range of characteristics available in our
datasets with economic geography models to identify
which areas are most likely to see any mortgage
application, which are likely to see new mortgages, and
more. Such existing and new mortgage activity can, of
course, also be viewed through the lens of race, ethnicity,
and income in order to help identify concerns related to
greater market segregation.

Our analytic investment modeling goes a step further,
addressing risks to commercial corridors by taking a closer
look at the activity patterns of businesses housed in
individual storefronts. By grouping storefront
characteristics into categories based on what consumer
market segments they are serving, and analyzing changes in
those segment groupings by corridor and location, we can
identify neighborhood retail opportunities that are
becoming more and less favorable over time. Moreover, by
bringing macro- and micro-level tools together, we refine
predictions of retail sector strength, support corridor
investment planning, and provide neighborhood investment
teams with critical information useful to their core asset-
investing functions.

6. The Role of Policy in Shaping
Mortgage Analytics and Community
Investment

The current capabilities and the future evolution of
mortgage analytics are significantly shaped by policy and
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regulation. We have briefly summarized below the most
relevant laws, regulations, and guidelines that dictate lender
and servicer behavior when it comes to supporting the
community in times of trouble and thus set the guidelines
for mortgage analytics. This summary is not by any means
exhaustive, but it highlights the policy-level issues that
deserve careful industry examination over the coming

years.
Mortgage Analytics Capabilities Matrix
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Fig 4 : Mortgage Analytics Capabilities Matrix

It is important for policymakers and their analytic partners
to keep in mind that while the rules, regulations,
procedures, and technologies employed by lenders and
servicers reflect the incentives and consequences
established by legislation and regulation, mortgage
analytics have the capability to modify those incentives and
consequences. As a result, the analytic partners in a
regulation should maintain an open line of communication;
any express purpose must be discussed before the necessary
analysis begins. Largely, what is expounded upon above
assumes that the purpose is to improve societal welfare, but
that assumption needs to be addressed explicitly, especially
in the context of improving the outcomes for LMI
communities as in some cases, the incentives of the
governing regulatory agency may differ. Improving the
mortgage experience for LMI communities should not
come second to the goals of decreasing the costs of
regulation or improving risk data for the secondary market
when the two do not act in concert.

6.1. Regulatory Frameworks Impacting Mortgage
Analytics

At a policy level, regulatory mandates impact mortgage
performance and govern mortgage analytics through
several Federal and State statutes concerned with
discrimination in lending, the provision of disclosures in
lending, exercised governmental authority relating to
various regulations, conservatorship, and mandates related
to housing agenda along with their impacts on mortgage
pricing and mortgage credit availability. These statutes
imply the measurement of a broad range of statistical
metrics of mortgage credit performance in serving
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minority, low-moderate income households who are
defined by protected classes in fair lending as subsets of the
general mortgage-borrowing population. These mandates
drive lending practices and analytical studies of fair lending
risk factored by various entities and decreased social
mobility from housing wealth primarily through public
service entities at all levels. If the statistics deviate from
allowable boundaries as determined by the enforcing
agencies, then the lender may be subject to both civil
actions as well as criminal prosecution.

Consequently, the programming and statistical
methodologies along with the metrics chosen to inform
community investment are impacted by the regulatory
pressures. As an illustration, the statute for mortgage
disclosure was enhanced through amendments that
mandated the following: collected additional information
about loan applications, rejections, and purchases; required
financial institutions to collect and disclose additional
information such as the race and sex of applicants, and
whether loans were purchased by the lender; raised
penalties for failure to comply. Today, such actions may be
invoked by the Federal agencies or private parties.

6.2. Policy Recommendations for Enhanced Community
Investment

A change in the CRA’s assessment processes might
maximize the efficacy of the commercial mortgage sector
as a vehicle to increase community wealth through
investment in affordable housing development and
preservation. Consider, for example, the CRA’s
underwriting considerations. It is argued that safe-and-
sound lending as measured by limited loan-to-value ratios
or cushion rent ratios should not be applied in low- and
moderate-income neighborhoods, where the scarcity of
financing leads to the productive, prudent use of debt at
ratios that would be unacceptable elsewhere. It is suggested
that nonprofit developers — and their lending relationships
over time — should be respected in the CRA underwriting
process and used as a basis for acceptable risk criteria. In
such neighborhoods, particularly as they are gentrifying,
investors should be encouraged to maximize cash flows to
residents and lenders, both in the short and long run,
without regard to standard underwriting criteria. However
important these criteria may still be for commercial and
investment mortgages on office buildings, hotels, and
shopping centers, their prescriptive application in the
context of multifamily rental housing should be relaxed if
such properties are ever to be feasible in neighborhoods
where the community’s other sources of revenue are
limited.

Responsible developers or large HOAs could be
encouraged to develop rental property in low-income areas
because they have the ability to raise large amounts of
equity to capitalize the projects and thus could avoid fixed
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liabilities. They have incentive to sell the properties to
renters rather than owners because they are public
companies that could value the long-term rental use over
time, as do owners of single-family homes in these
neighborhoods who do not move. Their motivation to
construct new buildings to lease would be maximized by
low construction costs, available credit that would allow
investor-developers to use neighbor-friendly criteria, and
vacant or blighted land that could be cleaned up in the
process. Policy changes to make LIHTCs available to
responsible developers could provide the necessary
incentives.

7. Case Studies of Successful Integration

A small number of cities have achieved the successful
integration of housing policy and mortgage operations,
primarily by emphasizing the mortgage system'’s capacity
for funding public mission goals. Two illustrative cases are
presented here, because the lessons learned could benefit
communities nationwide.

City A's Approach to Integration City A has successfully
conducted outreach to minority populations and closely
monitored the volume and volume of mortgages and
refinancings, but without significant mortgage data
capabilities; the city is small enough to monitor lenders and
conduct outreach crucial to lending outreach. City A
accomplishes this with one housing official responsible for
outreach and marketing, who works closely with local
lenders. Partnerships with the lenders, who rely on the
official to notify them of local investment opportunities,
would allow speedy processing, and on-the-ground
knowledge to assist in guiding applicants, are essential.
Regular meetings facilitate the relationship.

Innovations in City B City B is an expansive and diverse
multi-county city that has struggled since 1989 to develop a
required Analysis of Impediments to Fair Housing based on
an incomplete capability. Because City B is more racially
and socioeconomically diverse than City B, a draft Policy-
Based Transfer Assessment drawing on consolidated plan
analyses proposed making yet-again reorged policy boards
even more powerful, assessing impact fees based on the
city's share of mobile-to-stable residents somewhat
independently of housing needs and using funding to
distribute resources to the mobile-to-stable transaction,
augmentation, and fund development. City B's approach
thus raised equity concerns as well. City B's tools also
included administered tax increment financing Enterprise
Zones and structural funds that have attracted and retained
mobile residents, along with strict growth management
policies enforced through investment regulation.

7.1. Case Study 1: City A's Approach to Integration
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In City A, housing policy decisions have traditionally been
informed by development economics and local social
dynamics and may not have involved the use of mortgage
data. For years, they have worked with publicly available
data both to analyze patterns of lending and to show lenders
how their services compare with those of their peers in a
peer group. That work has helped City A to demonstrate
the impact of lending patterns on local, neighborhood
quality of life. It also helped them build relationships with
lenders and the community. In recent years, the city’s need
to attract new lending as a source of funds for affordable
housing and neighborhood revitalization has led the City
Housing and Development Divisional to have a major role
in pursuit of new lending as part of compliance.

In 1995 and 1996, the City and its partners implemented a
strategy to highlight the critical need for new investment. A
key tool in that effort was a joint report from City A’s
Housing and Development Divisional and a local Federal
Reserve Bank. Using data, the report showed that, while the
market for mortgage loans in City A had grown
community-wide over the past 12 years, the flow of new
lending had not kept pace with the demand for new loans in
low-to-moderate income neighborhoods. A major
innovation was a mapping feature that allowed
understanding of geographic variation by visualizing
patterns of lending at the neighborhood level. The overall
report and key sections documenting failures to lend in
low-to-moderate income neighborhoods were distributed to
banks and quizzed lenders about lending activity in specific
neighborhoods.

7.2. Case Study 2: Innovations in City B

Although City B's connection of mortgage analytics to the
goal of sustainable affordable housing investment was
enabled by early research and had been largely
rediscovered in City A, City B's approach differed in two
ways. First, City B's housing and economic development
agencies, in tandem with a leading local research
institution, produced a visually innovative regional housing
market dashboard for their entire metro area. Second, a
commercial entity partnered with City B to carefully
develop a state-of-the-art housing market spatial decision
support tool. The dashboard offers municipalities
performance metrics on a set of real estate indicators
viewable as colorful maps, statistics, charts, and tables that
visually communicate complex concepts with the goal of
increasing local and regional understanding of housing
market dynamics at a time when the pandemic presented
unusually high levels of risk and uncertainty to
householders and investors alike.

While expansive, the City B dashboard is not an analytic
tool, and its mosaic-style short-cut format may limit users
from obtaining answers to specific questions about their
local housing market dynamics. A commercial tool being
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deployed by a local real estate company assists in-depth
analysis of housing input market sparking discussion about
which neighborhoods are hot for investing, which are
struggling, at real dollar-specific rehabilitation or property
gap levels, thereby informing local codes and construction
policies. Users zoom into blocks of interest to see pricing
trends and its historic cycles - pre-pandemic, pandemic, and
post-pandemic. Users discuss the housing input markets
specific to blocks of interest at property state levels - top-
and bottom-0, 10, 15, 20, and 25% - rental, sales, rehab
caps, among other indicators including those for the bottom
part of the market, that are often targeted by housing
assistance investments. The goal is to facilitate cross-
agency linkages and block-level coordination that can make
or break the success of large-scale strategic rehabbing of
city diseased neighborhoods.

Market Segment Analysis

Top 25%

Bottom 25%

Top 20%

Top 5%

Top 15% Top 10%

Fig 5 : Market Segments Analysis

7.3. Lessons Learned from Case Studies

As the children’s nursery saying goes, sometimes it does
indeed take a village. The complex political, financial and
social dynamics of affordable housing, community
investment and mortgage analytics make it clear that these
areas of public concern are too big for any single entity or
activity to tackle. So, successful working examples of the
interconnectedness of these important goals share an
uncomfortable but necessary common theme: Cities need to
do almost everything. Policymakers need to work
continually to keep the local multifamily rental housing
market stable and affordable, and often that means staying
on top of the for-sale neighborhood housing market.
Mortgage lenders need to perform loss mitigation in times
of peaking market distress, and reassess their risks when
the affordability gap is submerged by overheating, volatile
for-sale markets. Community groups need to rally the
engaged involvement of single-family homeowners to act
as investor-allies with “skin in the game,” especially when
the rental market is tightening and it is difficult for their
tenants to buy. Integrators must supervise the
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interconnected activities of all these stakeholders, focusing
their disparate missions on common goals. Cities A and B
demonstrate that the combined pressure of families,
powerful investors, and local governments can coalesce to
produce socially responsible, impactful and sustainable
multi-family rental communities. Using empirical methods
from mortgage analytics, Cities A and B incorporated and
leveraged data-driven decision-making processes into the
micro-dynamics of their unique, specific, multifaceted
affordable housing and community investment challenges.
They did in fact create communities as integrated
appliances — inter-linked collections of functions that
become subsumed into the larger housing challenge. One
appliance with one function should not be mounted on a
wall in isolation; it is a part of an interconnected,
interactive and collective system.

8. Future Trends in Mortgage Analytics
and Community Investment

Two future trends are likely to reshape the relationship
between mortgage analytics and community investment.
First, new technologies are making mortgage analytics
projects cheaper and easier to implement. Community-
based organizations are drawing upon these innovations to
create greater efficiencies, thereby maximizing benefits to
their neighborhoods. At the same time, these technologies
can address many of the larger data gaps in our
understanding of the mortgage market, notably the need for
more granular and timely data on minority mortgage
applications. Tools are increasingly available for use by
local organizations concerned with fair lending advocacy.
Another trend is the reemergence of federal, state, and local
governments as partners in the development of long-term
housing policies supporting homeownership access and
affordable rental opportunities. These partnerships will
likely focus on sustainable long-term activity that balances
increased access with ongoing credit risk to the markets.
Emerging Technologies in Mortgage Analytics

Significant advances in computing power, software, and
online data sharing are fueling a second generation of more
refined, targeted, and user-friendly community investment
analytics. These new technologies are giving organizations
new tools for measuring both market installation and
effectiveness, such as decision support systems for at-the-
cell level analysis of mortgage lending decisions, as well as
for other financial, economic, service delivery, and
resource mobilization decisions that determine community
investment opportunities on the ground. Public access to
user-friendly credit risk modeling tools allows
organizations to run mortgage impact use data sets specific
to their neighborhoods and use independent estimates of the
credit risk a lender is assuming whenever a borrower takes
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out a mortgage to buy a house or finance home
rehabilitation to refine their policy analysis of how different
lenders respond to differential changes in risk. Private
access to applications data also allows organizations to at
least temporarily reduce the marginal costs of building a
targeted lender list.

8.1. Emerging Technologies in Mortgage Analytics
Mortgage Analytics is entering an exciting era, as a new
wave of technologies is being applied to the mortgage and
housing markets, with particular implications for mortgage
risk assessment. The field will begin to move away from
traditional statistical methodologies, particularly those
based on linear regression, towards forms of machine
learning that have become popular in other areas of both
the technology sector and the financial services sector in
recent years. It is also starting to heavily leverage non-
traditional data sources, in the form of both big data as well
as newer housing market data products and new housing
market information aggregators that have entered the
market. While traditional models based on transaction
record data and credit bureau information have provided
important specifications for marketing insights and
underwriting decisions, these models are limited by the fact
that they are not able to use the growing amounts of non-
traditional data that is now available to supplement their
predictions.

While the advantages of moving away from traditional
methodologies to leveraging innovative machine learning
technologies alone are potentially substantial, the
advantages of moving to more big data-based and non-
traditional data-based methodologies—and consequently
better decisions—are enormous, in terms of lowering costs
for an already burdened housing finance ecosystem and
significantly boosting mortgage access for borrowers who
are risk worthy, and who are currently located in the black
hole areas—short of credit worthy, but culturally aligned
with the banked population. The developments are also
opening up new monitoring and predictive modeling uses
in mortgage credit risk, enabling policy makers to identify
potential upticks in vulnerable segments of the housing
market, and to help monitor the impact of their policy
interventions. Our Research expands the discussion of these
new opportunities and challenges via a set of approaches
that outline both the methodological and institutional issues
facing the industry and policymakers as they confront this
brave new world.

8.2. Future Policy Directions for Affordable Housing
The macro-prudential and economic environments in which
mortgage investors operate are destined to change as
interest rates approach the lower bound, the business cycle
matures, and technology moves forward. Our key
conclusions also point out how affordable housing policy is
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likely to redirect mortgage investment analytical resource
allocation and investor relative risk tolerance. Market
distortions arising from housing policies make mortgage
investments at risk of producing socially excessive
performance variance and downside error terminal
volatility. This suggests that the capital markets need to
demand a relative premium return for taking on more likely
downside risks.

In the economic environment, underwriting quantitative
risk modeling will come under increasing pressure. More
and more activity is migrating to unregulated and regulated
but difficulty flawless sector credit origination and MBS
underwriting capital market is accreting tech liquidity aside
from the managed mortgage facilities. The business cycle
should support increased developments in qualified
affordable and community targeted mortgage lending
programs including investment in branched technology
service networks to help plug origination gaps. The
increased activity volume would then stimulate internally
funded residential real estate investment via leveraged
home mortgage consumption. The self-sustaining impact of
injected increased spending into the progressively growing
non-manufacturing trade portion of retail demand in turn
would encourage a lengthening of the business cycle and
cycle buoyancy.

Housing demand will naturally be stimulated by lower
mortgage prices as the market moves into a higher velocity
recycle mode with an elongated cycle periphery and
upward trending markets. The effort will also help recycle
utility rate roll down on equity values attached to
quantitatively lower fixed monthly borrower cash flow
taxation burdens, creating sale price liquidity on
unencumbered sales helps to draw downward pressure on
sequentially aggregated per unit average cost price
inflation.

Equation 3 : Mortgage Analytics Impact Index:
M, - 2=
Ry
M, = Impact of mortgage analytics on equitable lending
D, = Data quality and granularity
L; = Targeted loans issued to underserved borrowers

R = Regional disparities in mortgage access

9. Conclusion

This paper has provided research insights into the
intersection of mortgage analytics, community investment,
and affordable housing policy. To enhance affordable
homeownership opportunities through policy and private
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sector efforts, we need a data-driven understanding of the
key factors underlying missed mortgage financing
opportunities in low- and moderate-income communities.
The most effective approaches will be informed not just by
research, but also by the lived experiences of communities
hardest hit by the housing market collapse and its
aftermath. These investigations can be a sobering reminder
of just how devastating and how community-altering such
negative events can be. There's no magical solution or
simple fix to make mortgage lending in underserved areas
of the country more vibrant and less volatile. The best
chance we have is building a bigger and more complex
toolbox of ongoing policy and economic strategies that
mitigate against worst-case negative scenarios while also
jump-starting renewed action on more optimistic and
dynamic support programs in the best of times. With
community input, the results from the cross-variable
analyses, the regression results, and the simulations can be
used to identify and further study housing markets in both
positive and negative transition to monitor and evaluate the
effectiveness of local lender sales and marketing strategies
and further investigate what local economic factors are
driving the changes.
Final Thoughts and Key Takeaways
Bringing affordable housing policy back into federal tax
policy could provide a more stable funding source for the
housing credits and vouchers that programs rely on.
Streamlining policies for moderate-income and first-time
homebuyers has the potential, through the mortgage tax
credit, to address the annual upward movement of renters
capitalizing on unprecedented low-interest rates. However,
balancing the effects of this and similar future policy
initiatives is a major challenge for policy developers and
elected officials as they develop new tax code proposals.
Balancing these policies so that one sector's good news
does not force bad news for another constituent sector is the
challenge the administration faces. Stable financing options
for projects, affordable options for renters already at the
upper limits of their budget for housing, and policies that
address the housing needs of nonelderly poor individuals
need to be present before such policies can work
seamlessly together to achieve affordable housing stability.
Community Insights on Housing Challenges
Fuiction R

Resming Legacy
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Fig 6 : Community Insights on Housing Challenges
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9.1. Final Thoughts and Key Takeaways

This book documented research activity that was
purposefully positioned at the intersection of three
disciplines — mortgage analytics, community investment,
and affordable housing policy — and then discussed the
novel findings of that research as a body of thought
leadership, contribution to practice, and vehicle for change.
That purpose-driven framing illuminated how research can
be developed and deployed in a principled and pragmatic
manner that reflects the motivations, interests, and
implications of an ecosystems mindset. This chapter
reiterates the motivations, principles, and processes that
were employed in the successful exploration of that
research space, delineates the lessons learned and themes to
embrace in conducting and deploying research at that
intersection, and then describes the ongoing relevance of
that focus for future research. The stated emphasis of this
conclusion is to expand outward to promote further
exploration of both affordable housing mortgage product
innovation and research activity around this activity, with
the aim of encouraging industry and policy stakeholders to
take renewed interest in, and actions targeting, improving
affordability.

An exploration of research insights into the intersection of
mortgage finance, community development, and housing
policy has been threefold. First, | have sought to explore
the practice of affordable lending with the aim of providing
letter and spirit value during the economic expansion
period from 1991 to the great recession of 2008 — return of
capital and return on capital, respectively — during the
associated economic calamity that precipitated the
foreclosure crisis of 2008 lingering to the present day, and
in a post-economic recovery period characterized by rising
interest rates and higher mortgage default risks and
persistent racial and ethnic inequalities going forward. Such
examination is premised on the inherent and real
connections between these three interconnected domains
and the synergies possible through innovative product
design and effective implementation of programs that...
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