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Abstract

This work addresses the legal and social dimensions of predatory lending and illegal
foreclosure in Massachusetts. In collaboration with The Massachusetts Alliance Against
Predatory Lending (MAAPL), we constructed a data system capable of centralizing
state-wide foreclosure data. We requested data from all registries of deeds across
Massachusetts and constructed a database to hold the data. We also created a user-
friendly interface so that MAAPL volunteers, legal analysts, and others will be able to
interact with the database. This report details the completed design, implementation,
and documentation of the data system as well as suggestions for future work on the
system. Our recommendations range from technical work on the database to analysis
of legal stakeholder needs for court cases.
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Executive Summary Centralizing Massachusetts Foreclosure Data

Executive Summary
Introduction and Purpose

If one is at all familiar with predatory lending–the practice of lenders taking advantage
of borrowers through hidden fees or subprime loan offers–they are likely to associate it with
the 2008 financial crisis. In reality, predatory lending has been around for hundreds of years,
and is still a major problem in the 21st century. Moreover, predatory lending is difficult
to fight because its definition is highly contested and a great deal of evidence is needed to
prove its presence. As one might imagine, predatory lending often leads to borrowers falling
behind on payments and defaulting on their loans.

Predatory mortgage loans can lead to foreclosure, which is a long, complex, and confusing
process. In Massachusetts, the foreclosure process is typically non-judicial, meaning that
lenders and other foreclosing mortgagees self-regulate the process outside of the state court
system. Although the process mainly relies on the good faith of parties such as banks, there
are many documents filed during the process–such as Affidavits–which attempt to prevent
illegalities. However, exploitation of the process is still possible, and due to the complex
nature of foreclosure, is difficult to address. In Massachusetts, there are 21 different regional
registries of deeds where foreclosure documents are filed. Although each registry has a
website where documents and data may be accessed, there is no centralized database which
enables analysis of this publicly available data.

The Massachusetts Alliance Against Predatory Lending (MAAPL) is one organization
that fights predatory lending and illegal foreclosures through activities such as protesting
auctions, buying foreclosed homes, and spreading information about the foreclosure process.
One of MAAPL’s long term goals is to prosecute serial offenders of predatory lending and
illegal foreclosure by analyzing Massachusetts foreclosure data. However, it’s currently im-
possible to analyze all of this data because it is spread throughout the state and stored in
the registries of deeds.

The goal of this work was to design and implement a user-friendly database for MAAPL
to enable aggregation, research, and analysis of Massachusetts foreclosure data. In addition
to creating the database, we collected foreclosure data from various Massachusetts registries
of deeds. By continuing to collect and centralize this data, MAAPL hopes to perform
analysis that will support court cases against serial predatory lenders and address illegal
foreclosures in Massachusetts.

Methods and Outcomes

To advance MAAPL’s work, we pursued the following objectives:

1. Evaluating the current data management system

2. Collecting data from various registries of deeds

3. Implementing changes to the data management system

4. Generating an ongoing plan for the development of the data management system

Before creating the database, we first took a look at the work done by a previous research
group in collaboration with MAAPL, which helped to guide the design of our database. We
also consulted with some stakeholders to get a sense of how the database will be used, and
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Executive Summary Centralizing Massachusetts Foreclosure Data

what MAAPL’s long term vision for it is. Also during this time, MAAPL helped us create
a list of documents of interest, shown below with their descriptions, to inform the creation
of our data request to various registries of deeds and the organization of the database.

1. Foreclosure Deed: documents who purchased the home; usually is directly followed
by Affidavit of Sale and Advertisement.

2. Affidavit of Sale and Advertisement: usually attached to a Foreclosure Deed;
proof the lender followed the law requiring a home to be advertised in the local news-
paper for three consecutive weeks, and documentation of the auction.

3. Certificate of Entry and Possession Notice: certifies that a home has been
entered by a bank representative without contest, which means the home is ‘foreclosed
by entry’.

4. Power of Attorney: document that grants one party the power of attorney of the
other. In a broad sense, this means that the grantee can sign documents on behalf of
the grantor.

5. Mortgage: a type of loan, with documentation (the mortgage and the note) created
when a person buys a house by borrowing money from a lender; details the terms of
how the borrower repays the lender.

6. Assignment of Mortgage: documents a transfer of documents, in this case a mort-
gage and note, between two parties.

7. Affidavit: written and signed sworn statement of fact by a party; several different
types may be filed during a foreclosure, i.e. swearing that the foreclosing mortgagee
possesses the mortgagor’s note

8. Petition, Order of Notice, Complaint: several types may be filed during a fore-
closure; a Notice to Cure starts the foreclosure process by alerting a homeowner they
are in default; a Complaint or Order of Notice is filed in Land Court which requests
the military status of the defendant.

9. Pooled Mortgage: data stored by the Securities and Exchange Commission which
contains information about how mortgages are bought and sold as loans.

10. Tax Assessment Records: home valuation records stored by town assessor’s offices.

These documents can all be connected to predatory lending and foreclosure, because most
of them are filed during the foreclosure process. Understanding the intricacies and content
of the documents not only helped us acquire data, but also helped inform the structure and
fields of the database.

Data Collection

We sent a public records request to all 21 registries of deeds across Massachusetts. We
requested indexed data and documents related to the foreclosure documents listed above
from 2004 to the time our request was processed.

Table 1 shows the registries that provided us with data, what type of data each registry
provided, and a short description of the data. In total, we received indexed data from 57%
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of the registries and documents from 19% of the registries. The two most common reasons
given for not providing the data requested were a lack of IT resources, and that the registries’
websites would allow us to manually get the data ourselves. However, the websites for the
registries of deeds limit downloads to a maximum of 2000 documents at a time, and our
requests covered hundreds of thousands of documents in total.

Table 1: Results of Public Records Request (abbreviated)

Registry
Indexed

Data
Received?

Document
Images

Received?
Details

Berkshire
Middle

Yes No Received all indexed
data from Secretary

of the Common-
wealth contractor

Berkshire
North

Yes No

Berkshire
South

Yes No

Bristol North Yes Yes Received data on USB, Not indexed

Dukes Yes Yes
Received indexed data and images,

images indexed in spreadsheet
Franklin Yes No

Data from Secretary
of the Common-

wealth contractor˜

Hampshire Yes No
Middlesex

North
Yes No

Middlesex
South

Yes No

Nantucket Yes Yes
Received indexed data and images,

images indexed in spreadsheet

Plymouth No No

Gave access to downloading data
through website, but the downloads
were inefficient and pdfs instead of

spreadsheets

Suffolk Yes No
Data from Secretary of the
Commonwealth contractor

Worcester
South

Yes No
Received labeled indexed data in

csv, it was entered into the database

Worcester
North

Yes Yes
Received indexed data (unlabeled),

put images of documents on an
external hard drive
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Database

To store the data from the documents deemed important to the foreclosure process,
we created a database. This database, shown in Figure 1, was designed to relate most
documents to the mortgage referenced in the document. Each mortgage has an ID comprised
of unique identifiers: book, page, document number, and registry. Since each foreclosure
case is associated with a mortgage, this unique ID for mortgages can be used as the ID of
the foreclosure. This system allows for multiple foreclosures at the same address, as there
are instances of that happening in the data we received.

Figure 1: Simplified Entity Relationship Diagram (ERD)

File System

In order to tie the indexed foreclosure information to the corresponding pdf documents,
a file access hierarchy was designed so that individuals searching the database can directly
access the relevant files relating to a foreclosure. A file system, depicted in Figure 2, was
chosen instead of utilizing MySQL’s pdf storage feature to ensure higher system performance.
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Figure 2: Proposed File access hierarchy for document access through the database.

User Interface

A user interface was created to serve as a “portal” to the database and can be connected
to a remote server where data is stored. Included in this interface is a form for searching the
database based on certain fields of interest and a form for entering data into the database.
Additionally, first steps were taken in implementing an automated data entry system for
bulk file uploads. These features minimize the required technical knowledge of an individual
using the data system and streamlines the frequent processes one might use the database
for. The “portal” also contains a feature to export data from the database into a Comma
Separated Value file format (.csv) for analysts to use in their research.

Recommendations

Future Development Guide

We created a Future Development Guide (Appendix B) with recommendations for the
further development of the system, which we summarize here:

1. Data Collection: Automate data collection either by implementing Optical Charac-
ter Recognition Software or scraping the websites of registries of deeds.

2. Front End Updates: Add functionality to the user interface, such as the ability to
delete entries.

3. Database Updates: Add more documents, fields, and tables to the database as
needed to fill gaps identified by our team and stakeholders.

4. File System Implementation: Implement the file hierarchy designed on the per-
manent server and connect file references to the database.

5. Security and Account Management: Ensure that the front end is secure and
user accounts have different permission levels that are strongly enforced. This is a
prerequisite before the front end can be made public and linked to other features such
as a case intake form.
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6. Bug Fixes & Code Refactoring: Address any major bugs, inefficiencies, or de-
ficiencies in the system. There does not need to be a dedicated effort for this, but
future developers should be cognizant of addressing major issues and refactoring the
system to improve performance and readability.

7. Data Cleaning: Create a process to filter out extraneous data and standardize the
format of the indexed data received from the registries of deeds.

8. Data Entry: Create more scripts to enter data in bulk from the registries of deeds
into the database.

9. Legal Analysis: Tangential to the work on the data system itself, we recommend
analysis be completed on the needs of legal analysts who will make use of this database.
Work should be completed on identifying the legal process, designing an analysis
pipeline, and ultimately implementing or finding an appropriate application to serve
those needs.

Server Recommendations

The database is currently hosted using WPI resources. It is our recommendation that a
more permanent server solution be found. From our discussions with key stakeholders and
our own analysis, it appears a custom server is the preferred solution.

Data Recommendations

We recommend any future data requests be made directly to the Secretary of the Com-
monwealth’s office. Nine of the registries that sent indexed data did so through a contractor
through the Secretary of the Commonwealth’s office. A few of the registries who did not
send data because of a lack of IT resources suggested contacting the Secretary of the Com-
monwealth’s office instead. This also presumably makes collecting the data easier as there
should be one contact person and a bulk data hand-off.
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Chapter 1 Centralizing Massachusetts Foreclosure Data

1 Introduction
Many of those who default on their mortgage or are foreclosed upon are victims of

predatory lending. Predatory lending occurs when a lender unfairly and maliciously takes
advantage of a borrower. Indicators of predatory lending in the mortgage industry include:
hidden fees, subprime loans, adjustable interest rates∗ (especially a rate that only adjusts
up), and balloon payments† at the end of the loan’s life–all of which can drastically increase
the overall loan repayment amount (O’Neil, 2018) (Ross, 2019b). As a separate industry,
mortgage lending institutions arose outside of stricter traditional bank regulations beginning
in the 1990s (Aaron, 2009); (Ross, 2019b). It is for this reason that the practices listed above
are still so pervasive today. Although laws restricting predatory lending were tightened
after the crash of the housing market and the subsequent foreclosure crisis in the late
2000s, current laws still have loopholes or are weakly enforced (Ross, 2019b). Furthermore,
predatory lenders have an extensive history of targeting people of color, particularly Black
and Latino people (Leffall, 2003) (Steil, Albright, Rugh, & Massey, 2018).

Many organizations, such as the Massachusetts Alliance Against Predatory Lending
(MAAPL), exist with the mission to spread awareness of, and repair the damage caused by
predatory lending practices and the foreclosure crisis. In order to do this, these organizations
need to prove the existence of predatory lending and illegal foreclosures. Additionally, they
intend to prove that specific communities have been targeted by predatory lenders. What
makes this task difficult is that the definition of a predatory loan is contested, and while there
may be a lot of anecdotal evidence from individual foreclosures, it is impossible to prove a
pattern of predatory lending using evidence from just one case (Leffall, 2003). Data analysis
of a large sample of documents relating to foreclosures across Massachusetts would be much
more compelling, and may show an aggregation of illegal activity in the foreclosure process
by lenders and mortgagees, or show trends of subprime loans targeting specific populations
(Leffall, 2003) (Ross, 2019c). However, the data required to perform such analysis does not
exist in a centralized location, but instead is scattered across 21 separate registries of deeds
in Massachusetts.

If a central database‡ containing all Massachusetts foreclosure documents existed, trends
in foreclosure could be more easily identified through data analysis. In 2020, MAAPL
sponsored the work of a research group in starting the development of such a system. This
group created a proof of concept database to store indexed data from foreclosure documents
with the intent of enabling analysis of said documents (Riley, Noel, Dionne, Campbell, &
McCarthy, 2020).

Our work intended to take the proof of concept inherited from the previous research
group and implement a fully functional data management system§. This system contains
a working user interface¶, a comprehensive database, and a large collection of data from
12 of the 21 Massachusetts registries of deeds. In addition to the data system, we provide
detailed manuals, guides, and documentation to ensure that future developers will be able
to continue working on the system without learning all the intricacies of it. This system and

∗Adjustable Interest Rate: An interest rate that can change over the course of the life of the loan.
†Balloon Payment: A large payment at the end of the life of the loan covering the remaining principal

amount of the loan.
‡Database: A structure used to store large amounts of data in a centralized location.
§Data Management System: A system that not only holds data, but accounts for and manages the ways

in which the system might function.
¶Interface: A medium which enables interaction with a complex system in a simplified manner.
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corresponding documentation will enable MAAPL to immediately begin using its database.
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2 Background
This chapter discusses several topics relating to predatory lending, foreclosure, and some

related nonprofit organizations. We will begin by providing some background on what
predatory lending is, its history and common victims, and the Massachusetts foreclosure
process. Next, we mention how the government and nonprofit organizations work to combat
the foreclosure crisis. Then, we present information relating to a Massachusetts nonprofit
that is fighting illegal foreclosures and evictions by providing services to homeowners at
a statewide level. Finally, we review the data management system that this organization
currently has in place, and some next steps to ensure its stability.

2.1 Predatory Lending’s History and Main Targets

Predatory lending occurs when lenders take advantage of borrowers through avenues
such as disclosing hidden fees in fine print or, more commonly, offering subprime–higher
interest–loans to (typically) high risk borrowers. A national study of subprime loans from
2004-2010 found that “although subprime loans are typically intended for borrowers who
do not qualify for prime loans, research finds that between 10 and 40 percent of subprime
[mortgage] borrowers could have qualified for lower-priced prime mortgages” (O’Neil, 2018).
Subprime loans can be categorized as loans with an interest rate of 7% or more, or a
mortgage that is more than 100% of the value of the home (Ross, 2019b). While a subprime
loan does not necessarily signal predatory lending, the vast majority of predatory loans
are subprime (Leffall, 2003). Aside from subprime loans, adjustable rate‖ mortgages and
balloon payments∗∗ are also potential indicators of predatory lending (Ross, 2019b).

Predatory lending is difficult to fight because its definition is highly contested and the
line between legal subprime loans and predatory loans is arguable (Leffall, 2003). How does
one with little understanding of loans and finance recognize if they are receiving an unfair
loan? In a case of predatory lending, the lender knows something about the loan that the
borrower does not know or understand.

Although many predatory loans end up with the borrower defaulting on payments,
lenders still make money from these loans because of the high interest rates that they charge
the borrowers. Additionally, lenders can recover money from borrowers who have defaulted
by foreclosing on borrowers’ homes, which we will discuss more in the next section (Feb 20,
2008). While predatory lending is commonly associated with the 2008 housing crisis, abusive
lending practices have been around for hundreds of years in the United States, primarily
victimizing people of color (Geisst, 2017). Historical discriminatory practices–such as redlin-
ing††–have systematically disadvantaged minority groups, resulting in predatory loans being
more common in those communities (Steil et al., 2018). The consequences are seen today as
the primary victims of predatory lending are still mainly Black and Latino people–regardless
of class (Leffall, 2003).

The mortgage industry started out completely separate from the banking industry in the
1990s, which led to an expansion of predatory lending throughout the 2010s and into the
2020s. (Aaron, 2009); (Ross, 2019b). Due to the separation of mortgage lenders and banks,

‖An interest rate that can change over the course of the life of the loan
∗∗A large payment at the end of the life of the loan covering the remaining principal amount of the loan
††The act of denying someone a loan or other service due to their occupancy in a low income area.

Historically this practice has been used to deny African-Americans and other people of color loans and
further segregate wealth and wealth production across racial lines.
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mortgage lenders did not have to abide by the same regulations as bankers. In his article,
“A Matter of Life and Debt,” Jabulani Leffall notes several statistics pertaining to the
demographics of predatory lending victims, including the fact that “from 1995 to 2001 the
number of subprime purchase loans to African Americans rose 686%” (2003). Additionally,
he notes that although White people procure the largest number of subprime loans, “African
Americans are three times more likely than whites to receive a subprime loan,” and even
higher-income Black Americans are more likely to receive subprime loans than lower income
White Americans (Leffall, 2003). These racial disparities are not localized as they are seen
all over the country (Leffall, 2003). Leffall proposes a few reasons why these disparities
may still exist, such as a lack of popularized prime lenders in Black communities, and the
widespread use of profit-seeking “Ghetto Banks” in poorer communities (2003). Until there
are targeted policy changes or widespread studies, predatory lending will continue to be a
widespread issue with no foreseeable end.

2.2 How Predatory Lending Connects to Foreclosure

Subprime mortgages, a form of predatory loans, are so-called “doomed-to fail” mortgages
because they often lead to foreclosure. In the 2008 Commonwealth v. Fremont Decision,
Massachusetts ruled that predatory loans were illegal and set up borrowers to fail (Ross,
2019b). Foreclosure is a complex process that varies state-to-state, and in this study we
focus on the process in Massachusetts. As we have previously noted, the mortgage loan
industry is separate from the traditional banking industry. While traditional banks have
strict regulations, the mortgage loan industry is less regulated, which can enable predatory
lending practices. Based on her years of experience helping people through predatory lending
and illegal foreclosure, Grace Ross–a lead organizer of the Massachusetts Alliance Against
Predatory Lending (MAAPL)–believes that most homes purchased after 2002 have likely
been over-appraised, leading to mortgages that are 120-140% of the actual value of the home
(Ross, 2019b). Additionally, in the case of many undisclosed no-doc loans‡‡, lenders may
exaggerate the income of a borrower so that they are offered a larger loan that they would
not normally qualify for (Ross, 2019b). Although the 2008 Commonwealth v. Fremont
decision states that so-called “doomed to fail” subprime mortgages are illegal and banks
must modify these types of loans, there is little enforcement of this decision (v. Fremont,
2008) (Ross, 2019b).

Two main categories of foreclosure are judicial and nonjudicial, the latter meaning that
the foreclosure process occurs outside of the state court system. While there are multiple
foreclosure processes in Massachusetts, the most popular is foreclosure by sale, a nonjudicial
foreclosure process. In her series of videos targeted at victims of foreclosure, Grace Ross
(Ross, 2019c) explains the complex process of foreclosure by sale by breaking it down into
each step:

1. Default and Cure: If a borrower can not keep up with their mortgage payments
as per the terms set by their mortgage, the lender can declare them in default. The
lender must send a specifically-worded default letter to the borrower, which defines a
right to cure period, typically 90 days. During this time, the borrower can find ways
to get back on top of their mortgage payments, or renegotiate and modify their loan.

2. Active Military Service: After the cure period passes, the borrower must show up
to Land Court for a test of active military service. If the borrower is an active military

‡‡a loan which does not require employment documents from the borrower
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service member, the foreclosure must be delayed. If not, the process continues. As
this process is nonjudicial, the court summons letter may be the only time that the
borrower will receive correspondence from a court.

3. Affidavits in Registry: Next, the bank submits one or two affidavits to the registry
of deeds. The homeowner is not directly notified. These affidavits vary depending on
the terms of the mortgage, and commonly establish that the bank has the mortgage
and the note, and that the bank is swearing to follow Massachusetts law.

4. Notice of Sale and Auction: Afterwards, the formal foreclosure process begins,
and the lender must advertise a notice of sale for three consecutive weeks through a
local newspaper. The lender must also send a letter to the borrower giving at least two
weeks’ notice before the date that the borrower’s residence will be auctioned off. This
letter must include a copy of the lender’s note, as well as some background information
about the mortgage. The property is then auctioned off. At this time, the lender may
also buy back the property.

5. Post-Foreclosure Notices: After the auction, the lender must give several specific
kinds of notices to the borrower. If the standards for these notices are not met, the
lender cannot evict the borrower while the lender still owns the property, and cannot
collect any payment from the borrower.

As one may imagine, the foreclosure by sale process can be very difficult for a borrower
who knows little about it. Grace Ross notes in her videos that although lenders have many
obligations–since the process takes place outside of the courts and many borrowers do not
understand the process–it is not rare for lenders to skip steps or not fully fulfil their duties
(Ross, 2019c). It is also important to note that even though a property may be auctioned
off, that does not mean that the borrower suddenly has to leave the residence, and also does
not mean that the borrower has no chance to win back their property. In Massachusetts,
ownership of property is separate from the right to occupy a home, and these two parts
of law are very different. Post-foreclosure, the lender must legally evict the borrower as
a tenant in housing court, where the legal rights of a tenant are much easier to protect.
This facet of the law–that foreclosure does not mean eviction–is extremely important for
borrowers to understand, as many people win post-foreclosure cases (Ross, 2019a).

Due to the complicated foreclosure and eviction process, homeowners who lack knowledge
about the process can be taken advantage of. A lender can easily set a borrower up for failure
by offering them a predatory mortgage loan that the borrower is unaware can be renegotiated
according to Massachusetts law. Borrowers may be inclined to give up their entire case once
they default on their mortgage payments, believing it is their fault that they were not able
to keep up with payments. In reality, a borrower who fights all the way to court gives the
court a chance to evaluate the predatory lender and win the property back.

2.3 Organizations That Fight Foreclosure

This section discusses a few organizations that work to combat the foreclosure crisis,
predatory lending, and illegal foreclosures. We also comment on specific organizations in
Massachusetts.
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National and Regional Organizations

The 2008 housing crisis caused a spike in foreclosures as housing prices plummeted, re-
sulting in mortgages being worth much more than the values of homes (Emmons, 2021).
Over 3.1 million Americans have faced foreclosure since the beginning of this crisis, warrant-
ing the use of federal and non-profit programs to ease the conditions of the crisis (Christie,
2009).

Some of these programs are organized or sponsored by the federal government. (Bratt,
2017) researched the effectiveness in various federal housing assistance programs and claims
that most were ineffective, failing to help as many people as projected. Since government
programs are aimed at reducing mortgages by voluntary loan modifications that reduce
the interest or principal amount of the loan, these programs reduce banks’ profits from
mortgages. This is what Bratt claims to be the largest problem with government programs:
they ask banks to voluntarily reduce their profits to help with the ongoing effects of the
2008 mortgage crisis. The current government programs alone are not enough to address
foreclosure.

There are also a few examples of nonprofit organizations working with financial insti-
tutions to provide loans to those facing foreclosure. One of these nonprofits is BlueHub
Capital, an organization that works to prevent foreclosure in multiple states. It does this
primarily through purchasing homes and selling them back to homeowners with a new mort-
gage. BlueHub Capital has “helped over 1,100 families avoid foreclosure while reducing their
principal balances by about 30%, on average” (BlueHub SUN , 2021) through their BlueHub
SUN program. Selling foreclosed homes to nonprofits instead of investors, banks, or hedge
funds keeps homeowners in their homes and keeps properties from lying vacant.

There are many ways other nonprofits work to address the problem of foreclosure. Some
provide legal advice from lawyers; others educate people about the process of foreclosure.
Many grassroots organizations protest auctions to prevent foreclosed homes from being
auctioned off, especially if the bank did not follow the steps necessary to auction the home
(Khan, 2016).

Since the foreclosure process is complicated for borrowers who have no prior knowledge
of the process, many predatory practices can happen during this process. This means that
borrowers need someone to assist them. MAAPL is one Massachusetts organization working
to help people in need by providing victims with legal advice and helping reclaim foreclosed
homes, among other activities. MAAPL was founded by City Life / Vida Urbana (CL/VU),
The Association of Community Organizations for Reform Now (ACORN), and the Green-
Rainbow Party assisted by Boston City Councilor Chuck Turner to combat the foreclosure
crisis in 2007 before the housing crisis of 2008 (MAAPL History , 2012). MAAPL has become
a center for activist groups, legal representation, and other non-profit organizations fighting
foreclosure and evictions in Massachusetts. It has lobbied for policy changes to increase the
rights of tenants and has bought back hundreds of homes (MAAPL History , 2012).

Foreclosure Data in Massachusetts

It is largely recognized that foreclosure and eviction are common problems, but the
statistics are difficult to find. (Porton, Gromis, & Desmond, 2020) claim that many surveys
to assess the crisis are too targeted in scope, either in demographics or location. Another
obstacle is that the court case files are not standardized in format. Desmond et al.’s study
on eviction court cases from 12 states found that roughly 22% of the court cases had some
form of inaccuracies (vague, missing, or false information) (Porton et al., 2020). Many states

6



Chapter 2 Centralizing Massachusetts Foreclosure Data

run eviction and foreclosures through state housing court. When Desmond et al. compiled
information from multiple states to assess eviction across the United States, the records
from different states contained variation in exact information and format (Porton et al.,
2020). It is important to minimize inaccuracies because inaccuracy increases bias which can
skew analysis (Porton et al., 2020).

Organizations and researchers increasingly make use of large datasets to track patterns.
(Porton et al., 2020) proposed that data collection and analysis can be used to combat and
isolate incidents of predatory lending and eviction.

Although the various registries of deeds across Massachusetts store foreclosure documents
as public information, their websites can be difficult to work with. The websites limit the
amount of data downloaded at a time to a maximum of 2000 documents. The websites also
do not show all results that match the search criteria. Some registries charge $1 per page
downloaded, and as a result, cost becomes a barrier to aggregating data.

MAAPL is working on creating a database that contains all available Massachusetts
foreclosure and eviction data from the 21 registries in Massachusetts since one does not
exist (MAAPL History , 2012). This database will contain indexed data from the documents
relevant to foreclosure from the various registries of deeds as well as file references to where
the documents can be found. The analysis that MAAPL performs on the data can then be
used to defend victims of predatory lending and illegal foreclosure, and promote legislation
protecting homeowners against these problems (Riley et al., 2020). The analysis of this
data would also allow for the filing of lawsuits against perpetrators of illegal foreclosure and
predatory lending.

2.4 Previous Work on MAAPL’s Database

This section discusses MAAPL’s current data system, what a previous research group
accomplished, and where work is left to be done. We explain the need to expand on current
methods of interacting with the system and a framework to do so, keeping in mind the
initial user groups and stakeholders. Finally, we will discuss what principles are useful to
evaluate system interfaces.

A 2020 study (Riley et al., 2020) conducted in collaboration with MAAPL resulted in
an initial proof of concept for a database design, and mainly involved gathering related
information in public records about foreclosures. The research group then contacted local
municipalities and registries of deeds to obtain relevant data from 2014 to 2020 on foreclosure
cases. The technical aspects of their work involved designing a relational database§§ to
effectively store this data. They also developed a cleaning procedure∗ to process the data
before entering it into the database. Lastly, they developed a road-map for future work
based on the needs of the MAAPL organization. The road-map is a combination of their
iterative design suggestions and the defined needs of the data system based on MAAPL’s
goals.

The existing work completed by the previous research group affiliated with MAAPL
on its database focused heavily on the design and implementation of a structure to hold
data. However, a database requires more than just the actual data storage structure to be

§§A type of database that stores information and how the information relates to other information stored
in the database

∗A procedure to systematically remove errors in data when putting it into a database or when performing
analysis
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useful. The database requires a larger system architecture∗where the database fits in as one
single, but important component. Such a system must be designed around the intended
user base, meaning MAAPL will have to adopt a formal development strategy for long-
term development and system sustainability. A development plan will not only enhance the
quality of MAAPL’s system, but make it easier for future projects to get to work with a
minimal learning curve.

Many modern databases run on some form of Structured Query Language (SQL)†. This
language makes use of specific query requests to perform a variety of tasks on a collection
of data. A person who has no prior coding experience will struggle to interact with a SQL
database if they do not understand the language and syntax needed to make requests to the
database. In order to extract or input the information they want they must first learn the
structure of SQL. As a result of this, public SQL databases make use of a front-end interface.
This interface masks the inner workings of the system with intuitive visual choices, making
it easy for non-technical users to interact with the database.

∗A structure (akin to a house) that must not only have individual working components, but must take
into consideration how they operate as a unit

†A programming language designed to manage variable amounts of data in an organized way
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3 Methodology
Our goal was to further develop MAAPL’s data management system and overall data

management plan. In order to execute this goal, we created four objectives:

1. Evaluate the current data management system

2. Collect data from various registries of deeds

3. Implement changes to the data management system

4. Generate an ongoing plan for the development of the data management system

In this chapter, we explain how we modified the data management system through the
use of these four objectives.

3.1 Evaluate the Current Data Management System

The purpose of this objective was to assess the state of MAAPL’s current data manage-
ment system. By doing this, we were able to better decide on the needs of the system and
the priorities of different components. In this objective, we address the following research
questions:

1. Who are the stakeholders, and what are their overall needs from the system?

2. How does the system compare to industry best practices and the ten heuristics∗ for
human-centered design†?

3. What are the strengths of the current system, and what needs to be changed?

Before starting any kind of analysis, we identified and interviewed the key stakeholders
of the data system. Although the concerns of users entering data were a large focus of
our project, we also had to consider the wider scope of the data system’s purpose. This
process consisted of discussions with MAAPL liaisons Grace Ross, the organizer of MAAPL;
Scott Jiusto, a MAAPL collaborator; and Steve Floridia, a MAAPL IT volunteer. During
these discussions, we talked about the overall goals of the system, examples of users, and
prototypes of the system.

We also used materials from the previous study that created a database proof of concept
for MAAPL (Riley et al., 2020) to further assess the overall needs of the data management
system. These materials included a Future Development Guide and Guides for Public Data
Collection. By reviewing these documents, we were able to see what the previous research
team had in mind for the development of the database after the conclusion of their work.

∗Approach to a problem that gets accurate enough feedback in a short-term project (Heuristics - Defi-
nition and examples, n.d.)

†A design philosophy in which the ease of user accessibility is the primary consideration.
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3.2 Collect Data from Various Registries of Deeds

Before implementing the data management system, we first had to assess the data that
should be included in the system. From our discussions with stakeholders, we discovered
that the database created by a previous research group was not as comprehensive as MAAPL
intended it to be. Many documents that were of interest to MAAPL were not included in
the previous database, such as mortgage deeds and assignments of mortgage, and needed to
be added. MAAPL also wanted data from 2004 to present, whereas the previous research
group requested data from 2014 to present. Additionally, many registries of deeds did not
respond to the previous research group’s data request (Riley et al., 2020).

Worcester County, Hampden County, and Plymouth County were of special interest to
MAAPL because of their history with the 2008 housing crisis. Worcester is the largest
county in Massachusetts (by land area) and also among the most impacted by the crisis.
Hampden County contains Springfield, which was hit particularly hard. Finally, Plymouth
County was selected as it was the overall hardest hit county in Massachusetts. MAAPL
believes that the effects of the 2008 crisis on Plymouth are often overlooked as there is no
major city in Plymouth. MAAPL also wanted a geographically diverse spread of data, since
the economies across the state vary depending on location. Dukes County and Nantucket
County were targets as they are small islands with unique local economies. We decided to
reach out to all 21 registries in Massachusetts because it would not be significantly harder
to contact 21 registries compared to contacting the few that MAAPL showed preference
towards.

Since we reached out to 21 registries of deeds, we created an email script to request the
data of interest. In order to create this script, we first referenced an email script created by
a previous research team (Riley et al., 2020). Using this script as well as help from Grace
Ross, we created a list of specific documents to request from each registry of deeds. This
list of documents is shown below with additional annotations.

1. Foreclosure Deed: documents who purchased the home; usually is directly followed
by Affidavit of Sale and Advertisement.

2. Affidavit of Sale and Advertisement: usually attached to a Foreclosure Deed;
proof the lender followed the law requiring a home to be advertised in the local news-
paper for three consecutive weeks, and documentation of the auction.

3. Certificate of Entry and Possession Notice: certifies that a home has been
entered by a bank representative without contest, which means the home is ‘foreclosed
by entry’.

4. Power of Attorney: document that grants one party the power of attorney of the
other. In a broad sense, this means that the grantee can sign documents on behalf of
the grantor.

5. Mortgage: a type of loan, with documentation (the mortgage and the note) created
when a person buys a house by borrowing money from a lender; details the terms of
how the borrower repays the lender.

6. Assignment of Mortgage: documents a transfer of documents, in this case a mort-
gage and note, between two parties.
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7. Affidavit: written and signed sworn statement of fact by a party; several different
types may be filed during a foreclosure, i.e. swearing that the foreclosing mortgagee
possesses the mortgagor’s note

8. Petition, Order of Notice, Complaint: several types may be filed during a fore-
closure; a Notice to Cure starts the foreclosure process by alerting a homeowner they
are in default; a Complaint or Order of Notice is filed in Land Court which requests
the military status of the defendant.

9. Pooled Mortgage: data stored by the Securities and Exchange Commission which
contains information about how mortgages are bought and sold as loans.

10. Tax Assessment Records: home valuation records stored by town assessor’s offices.

After researching Massachusetts Public Records Request Law and consulting with an IT
employee from a registry of deeds, we created a concisely structured email script (Appendix
A) to request data from each registry (A Guide to the Massachusetts Public Records Law ,
n.d.). This script includes specific language which complies with Massachusetts Public
Records Request Law so that registries were legally required to respond to our requests
within 10 business days with whether or not they could fulfil the request, and an estimated
time to fulfill the request (A Guide to the Massachusetts Public Records Law , n.d.).

3.3 Implement Changes to the Data Management System

Before our work began, MAAPL’s data system consisted of a database structure and
some preliminary code written in Python∗, a popular programming language, to input data
into the system. While a previous research group produced a proof-of-concept database
structure, this structure required further development and revision–such as a user inter-
face–so that non-technical users can interact with it. In this section, we propose a design
philosophy for the long-term collaboration between MAAPL and system developers.

Database Development

The database structure was revised to account for all documents of interest discussed in
the previous section. The previous research group did not request Mortgages, Assignments
of Mortgages, Orders of Notice, and Affidavits related to foreclosure from the registries of
deeds. For all documents, many new data points were identified as important for legal
analysis which had to be added to the database structure. Additionally, indexed data from
registries of deeds does not necessarily include all of the data that is relevant to legal analysis.
For example, there is a large difference between “for value” and “for value paid” legally in
these foreclosure documents. The registries of deeds do not include this distinction in their
indexed data. In the future, volunteers from MAAPL will use documentation created by our
team to manually input these fields. Additionally, for a court case, the specific documents
referenced by the database must be provided as evidence. As a result, we created space
in each database table to link the indexed data to the actual images of the documents by
including a field that contained the name of the file in the storage system we created.

The database was created in MySQL, an open-source Structured Query Language (SQL)†.
To load data into the database, we created Python scripts to generate SQL statements from

∗A widely used programming language that emphasizes readability of code.
†A programming language designed to manage variable amounts of data in an organized way.
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the Excel spreadsheets of data provided to us by the registries. These scripts automate the
process of adding the data from the registries to the database. SQL insert statements are
uniformly structured with key words followed by the data points in order. Our script ex-
tracted the data line by line from the Excel spreadsheet, reordered it to match the database
table order, and added blanks where the data did not exist in the spreadsheet. The script
created one line of SQL code for each line in the spreadsheet. After the script generated
the code necessary to add the data from the spreadsheet, we ran the code to add the data
to the database. We were unable to do this for every registry since it required tailoring a
different script to each format of indexed data the registries provided.

User Interface

We approached our work in creating a user interface using an iterative design framework.
This framework involves assembling and iteratively updating a list of priorities for both the
system and the larger project road-map.

In our framework, the system is thought of as a puzzle with many connected pieces, or
components. Typically, software projects follow the “software development life-cycle.” In
this process, the software requirements are identified, the software is completely designed,
then completely implemented, then tested. This also means each software component is
created at the same time. This is a very linear process. A shortcoming of this approach is
if anything is redesigned, the process goes back to square one.

Instead, we took a more iterative approach. Over the course of development, each
component was designed as simply as possible and was thoroughly documented. Over time,
each piece became more detailed. This way if demands grow for new features, or a component
needs to be changed, changing one piece does not affect the usability∗ of others. Frameworks
with similar approaches are widely used amongst professional developers and result in stable†

systems that can more readily change hands between developers.
In our version of this system, the work completed by (Riley et al., 2020) was modified

to new requirements and fits in as one component of a larger system. We built not only
the database, but a user interface to perform most typical database interactions such as
data entry‡ and searching. We built simple, well-documented system structures that can be
modular§, scalable¶, and sustainable‖. This not only resulted in system organization that
can easily scale with new developments, but also resulted in a reduced learning curve for
future developers (such as student project teams and volunteers).

From the information available to us, the initial proof of concept database was hosted
locally on the personal computers of the previous researchers. The majority of our develop-
ment of this system architecture involved updating the database and implementing a web
development framework∗∗. We used the Django framework††–an intermediate-level frame-
work written in Python–to facilitate our design and implementation of the database’s user
interface.

∗A metric for how easy or difficult it is to use an object for its intended purpose.
†Can handle change; Well understood system; Consistently operates as expected
‡The act of putting data into a location, in our context a database.
§Easy to modify; Easy to change.
¶Easy to expand upon; Easy to fit increased demand
‖Requires little maintenance on completed parts; Has a clear path of development or method of main-

taining.
∗∗For all intents and purposes, the same as Web Application Framework
††A popular open-source web framework that helps assemble large applications.
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Our team prioritized implementing the database structure into a larger web application
framework∗ and writing drivers, which communicate between the database and the user
interface. Our next priority was building out an interface to make data entry as easy as
possible. Ideally, users could upload Excel files directly to the database, and in the absence
of an optical character recognition system† capable of automating document intake, there
is an entry form for volunteers to manually add data to the database.

Practices to Guide System Development

While our development was guided by information from the stakeholders of the system,
we also utilized common metrics to guide the design of our system to ensure it is useful.
Some metrics used to guide the system development included documentation of code and
object-oriented principles of design‡. Additionally, we used Nielsen’s ten usability heuristics
for user interface design to inform our construction of the interface. These heuristics were
first developed in 1994, and have become industry rules-of-thumb for human-computer in-
teraction (Langmajer, 2020) (in Research-Based User Experience, 2020). The ten heuristics
are:

1. Visibility of system status

2. Match between system and the real world

3. User control and freedom

4. Consistency and standards

5. Error prevention

6. Recognition rather than recall

7. Flexibility and efficiency of use

8. Aesthetic and minimalist design

9. Help recognizing, diagnosing, and recovering from errors

10. Help and documentation (in Research-Based User Experience, 2020)

These heuristics helped us address problems that stakeholders and users may not rec-
ognize are present in the system. For example, one of the ten heuristics is “help recogniz-
ing, diagnosing, and recovering from errors.” In order to evaluate the system through this
heuristic, we used the database and asked ourselves related questions like ‘If data is entered
incorrectly, can the system recognize the error?’ and ‘Does the system alert the user if data
is entered incorrectly?’. Then, we judged whether the database addresses this heuristic well,
or if it still needs improvement in that area. By doing so, we were able to better gauge the
compatibility of our interface with the average stakeholder such as a MAAPL volunteer, and
record specific areas where future developers can advance system development. Since one of

∗A development framework with the intent of making it easy to develop web applications.
†A system that is programmed to recognize characters in images or PDF documents with the intent of

transcribing that information into computer readable text.
‡Principles of design used when making effective programs in Object Oriented languages like Python.
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our project goals is to improve the sustainability of the data management system, using de-
velopment guidelines to assess the system–rather than just opinions of stakeholders–helped
to standardize the system. This standardization and adherence to general practices will
make it easier for future developers to further work on and improve the system.

3.4 Generate an Ongoing Plan for Development of the Data Man-
agement System

While developing the overall data management system, we also created a plan to continue
advancing the system. Our team assessed what the system still needs, such as an analysis
component. We created a priority list of work left to be done, and the technical knowledge
needed to complete it. This objective was guided by the following questions:

1. What improvement tasks can we accomplish during our project, and what are the
highest-priority tasks for future development groups?

2. How do we leave an effective code base to build on?

3. How do we use documentation to ensure that the system works without our direct
involvement after the project is completed?

As is mentioned in Section 3.1, we created a list of the data system’s existing functions
so we can see which aspects of the system need adjustment and which aspects can be left
as-is. This list helped our team categorize which aspects of the system needed attention
first during our project, and which tasks could be left for future development. Additionally,
we commented on each element of the list with some suggestions and resources for future
development.

Documentation was one of the most critical aspects of our project. We created docu-
mentation by commenting our code, creating user guides (Appendix C and D), and writing
a future development guide (Appendix B). Commenting our code is intended to make the
code easier for future technical developers to understand. The user guides provide direc-
tions on how to use our user interface and how to interact with the database. The future
development guide assembles relevant information to various development projects, which
is intended to reduce the amount of training and preparation time.

In order to ensure the sustainability of the data system, our team worked towards estab-
lishing relationships with various Massachusetts registries of deeds. In doing this, our team
hopes that MAAPL has the ability to collect relevant information and documents that the
database needs.
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4 Project Outcomes
In this chapter we present the results of our data collection efforts, an overview of the

software we created to hold the centralized data, and a description of the interface we
implemented to access the data easily. We also identify remaining gaps and challenges
where future improvements can be made.

4.1 Data Collection from Registries of Deeds

We collected data from 12 of the 21 Massachusetts registries of deeds. This section will
contain a summary of the data we received, and some of our recommendations for future
data acquisition.

Results

After sending our email to each registry of deeds, we were met with varying degrees of
success. Some registries responded to our request saying that they could not fulfill it due to
time, personnel, technology, or other constraints. Other registries sent us data within a week,
and the rest were able to complete our request within 2-3 weeks. We were also contacted
by a consultant to the Secretary of the Commonwealth’s Registry of Deeds division, who
aided us in gathering data from nine registries. Table 2 describes our results in detail.

MAAPL was focused primarily on receiving data from the Northern Worcester Registry
of Deeds, Worcester Registry of Deeds, Hampden Registry of Deeds, and Plymouth Registry
of Deeds, as these counties were hit particularly hard by the 2008 housing crisis. We received
indexed data from two of these registries (Worcester North and Worcester South) and images
of documents from one of those registries (Worcester North). In addition, we received data
from 10 other registries, and images from Nantucket and Dukes.
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Table 2: Results of Public Records Request

Registry
Indexed

Data
Received?

Document
Images

Received?
Details

Barnstable No No N/A
Berkshire
Middle

Yes No Received all indexed data
from Secretary of the

Commonwealth contractor
Berkshire

North
Yes No

Berkshire
South

Yes No

Bristol Fall
River

No No N/A

Bristol North Yes Yes Received data on USB, Not indexed
Bristol South No No N/A

Dukes Yes Yes
Received indexed data and images, images indexed

in spreadsheet
Essex North No No N/A

Essex South No No
Communicated with this registry,due to extenuating

circumstances was not able to fulfill request

Franklin Yes No
Data from Secretary of the Commonwealth

contractor
Hampden No No N/A
Hampshire Yes No

Data from Secretary of the
Commonwealth contractor˜

Middlesex
North

Yes No

Middlesex
South

Yes No

Nantucket Yes Yes
Received indexed data and images, images indexed

in spreadsheet
Norfolk No No N/A

Plymouth No No
Gave access to downloading data through website,
but the downloads were inefficient and pdfs instead

of spreadsheets

Suffolk Yes No
Data from Secretary of the Commonwealth

contractor
Worcester

South
Yes No

Received labeled indexed data in csv, it was entered
into the database

Worcester
North

Yes Yes
Received indexed data (unlabeled), put images of

documents on an external hard drive

Challenges

Although we gathered a lot of data from most of the registries, we ran into many chal-
lenges. The biggest challenge we faced was receiving extremely varied types of data. While
we requested indexed data as well as the documents associated with this data, only two reg-
istries were able to provide us with images of the documents. The different database formats
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of each registry also proved to be a challenge, as some registries had no problem looking
up data for us and sending everything we requested in spreadsheet form, while others were
only able to provide us with some of the requested documents in nonstandard file formats.
Another difficulty with these requests was the sheer size of the data, so we needed to mail a
USB or set up a Google Drive folder to acquire data from some registries. Overall, we never
got exactly what we wanted. Some registries were not able to properly sort through the
data types in their database, so they sent us far more data than we had requested. Other
registries did not index all of the documents we requested, and could only send us some
data from a few of the documents we requested.

4.2 Construction and Implementation of the Database

Data is useless without context. The database we created not only holds data we gathered
from the registries of deeds, but also associates the documents together to provide context.
This section discusses the structure and implementation of the database.

Database Structure

The database is structured to hold data from the following documents, which are stored
in registries of deeds unless otherwise specified:

1. Foreclosure Deed: documents who purchased the home; usually is directly followed
by Affidavit of Sale and Advertisement.

2. Affidavit of Sale and Advertisement: usually attached to a Foreclosure Deed;
proof the lender followed the law requiring a home to be advertised in the local news-
paper for three consecutive weeks, and documentation of the auction.

3. Certificate of Entry and Possession Notice: certifies that a home has been
entered by a bank representative without contest, which means the home is ‘foreclosed
by entry’.

4. Power of Attorney: document that grants one party the power of attorney of the
other. In a broad sense, this means that the grantee can sign documents on behalf of
the grantor.

5. Mortgage: a type of loan, with documentation (the mortgage and the note) created
when a person buys a house by borrowing money from a lender; details the terms of
how the borrower repays the lender.

6. Assignment of Mortgage: documents a transfer of documents, in this case a mort-
gage and note, between two parties.

7. Affidavit: written and signed sworn statement of fact by a party; several different
types may be filed during a foreclosure, i.e. swearing that the foreclosing mortgagee
possesses the mortgagor’s note

8. Petition, Order of Notice, Complaint: several types may be filed during a fore-
closure; a Notice to Cure starts the foreclosure process by alerting a homeowner they
are in default; a Complaint or Order of Notice is filed in Land Court which requests
the military status of the defendant.
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9. Pooled Mortgage: data stored by the Securities and Exchange Commission which
contains information about how mortgages are bought and sold as loans.

10. Tax Assessment Records: home valuation records stored by town assessor’s offices.

The database is a relational database. This means that it associates different pieces of
information across different database tables. The database is structured to associate all
tables to a specific mortgage, as can be seen in Figure 3. Each mortgage has a mortgage
ID generated from the book, page, document number, and registry it is stored in. All other
document tables have a column that stores the mortgage ID of the related mortgage. As a
result, all documents related to the same foreclosure contain the same mortgage ID.

Figure 3: Simplified Entity Relationship Diagram (ERD)
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Databases are formatted so that each row in a table is one object. For example, one
row in the mortgage table is one unique mortgage. Each column is a particular piece of
information, such as the ID of the mortgage. This ID is generated from the book, page,
document number, and registry the document is assigned by the registry of deeds. The
combination of these data points is enough to uniquely identify each mortgage. For other
tables to refer to a specific mortgage, they have a column that stores the ID of the related
mortgage. This is represented in the simplified Entity Relationship Diagram (ERD) as
arrows pointing from a given table to the mortgage table. Power of Attorney documents
are not related to any specific document because the associated grantors and grantees can
be banks or people involved in any of the documents. If the Power of Attorney table
contained references to specific tables, there would have to be multiple versions of power of
attorney–bank to bank, bank to person, person to person, etc. Since it is simpler to have
one Power of Attorney table, the people and banks involved in Power of Attorney documents
must be cross-referenced against the associated documents by users.

Database Implementation

The database was implemented using MySQL, an open-source Structured Query Lan-
guage (SQL)∗. The database is hosted on a server that the user-interface interacts with,
which keeps the database backed up in a secondary location. In Appendix D, a detailed
breakdown of the database structure can be viewed. The tables contain a combination of
data points from the indexed data and data points regarding specific information in the
document. Each document is given either a book and page number or a document number
in the registry of deeds. There are two types of land in Massachusetts: recorded land, which
comprises a majority of Massachusetts, and registered land, which has more regulations.
A document with a book and page number is a document regarding recorded land, and a
document with a document number is a document regarding registered land.

The data that we received from different registries was not uniformly structured, and
needed to be cleaned before it could be entered into the database. There are two main ways
the data is structured: having each document be represented by one row in the spreadsheet,
or having one row per party involved in a document. For example, one mortgage that had
two mortgagors and one lender would either have one row in the spreadsheet, or three rows:
one row for each mortgagor and one row for the bank.

There are some gaps in the data we were able to load into the database. As previously
discussed, many fields of the database contain information that is not indexed by the reg-
istries, such as how many times the word “assigned” was mentioned in the advertisements
in Affidavits of Sale. As a result, when we loaded data into the database from the indexed
data from the registries of deeds, many fields were left blank. Another limitation of the
database is the amount of extraneous data provided by the registries. The data provided
by each registry contained all Power of Attorney documents and Mortgages generated from
2004 to the time our request was processed, not just the Power of Attorney documents or
mortgages related to foreclosure cases. Some registries also sent data containing additional
documents not in our request. This required our team to filter out extraneous data before
entering data into the database.

Since each registry structured their indexed data differently, we were unable to put all
of the data we received into the database. This is because entering it will require writing
scripts for each document type and for each registry. The database currently contains

∗A programming language designed to manage variable amounts of data in an organized way.
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Worcester South’s data, as it was the largest and most thoroughly labeled data we received.
Its inclusion added over 100,000 entries to the database.

4.3 The User Interface for Search and Data Entry

The graphical user-interface, written using Django–a Python web framework– allows
users to interact with the database without using SQL, streamlining the procedure of ob-
taining or entering information. This component is crucial in considering the types of users
the system will have, such as MAAPL volunteers doing manual data entry.

Search

One of the main functions of the user-facing front-end application is searching the
database. Figure 4 depicts the search form that allows users to filter through foreclosure-
related data.

Figure 4: Image of the search system on the user interface.

The search function accepts common traits among documents in order to filter through
the various sets of data within the database. This makes it easier for the user to do a wide
search of all the relevant information, allowing them to be as specific as they need to be.
Results appear tabulated by document type on the results page. This process makes it much
easier for a user to search and find data quickly. The search feature also utilizes an ‘export
to csv’ feature to enable analysis of the data. This feature creates a Comma Separated
Value file format (.csv), a common file format that can be easily read by other applications
(such as Excel) and used for analysis.

Data Entry

Normally a user would have to write SQL insert statements to enter items into a database.
Likewise, a user would also have to write SQL query statements to retrieve items from a
database. We aimed to reduce this complexity by utilizing interactive forms to handle data
input and output. These forms do not require any prior knowledge of the SQL language,
nor our system on the part of the user. Using these forms, one can easily input data into
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the database. One of these forms is pictured below in Figure 5. In this form each of the
different fields that can be entered into the database are labeled. For the types of data
that require specific entry, like the registry that the document is from, there is a dropdown
menu for the selection with multiple choices so a user does not have to worry about specific
spelling.

Figure 5: Image from the data entry interface.

User Accounts

The system makes use of an authentication system for user accounts. This feature will
allow MAAPL to restrict access to critical aspects of the database to only those who are
system administrators. The authentication system also enables MAAPL to create adminis-
trator accounts to manage the system. Making use of accounts also means that volunteers
must sign in to access any feature on the database, even non-administrator features.

4.4 Documentation

This section describes a number of different types of documentation created to help
others interact with the database and continue working on it:

• Annotated foreclosure documents can help users and system developers by high-
lighting where pertinent information can be found in the documents requested from
registries of deeds

• The future development guide explains what parts of the system need to be
improved or added

• The database documentation details each piece of data stored in the database,
along with an explanation of how the database works with the front end

• User manuals assist anyone using our system in the current state and for developers
interacting with the code directly.
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Annotated Documents

Based on assistance from Grace Ross, we annotated several foreclosure-related docu-
ments. These documents, shown in Appendix F, will assist future users of the database
who are manually inputting data into the database from foreclosure documents. Each field
of data is highlighted and clearly labelled in each document, so users who are not familiar
with foreclosure documents will be able to quickly recognize what needs to be recorded. An
excerpt of an annotated Complaint document is shown below in Figure 6, where fields of
data such as “case number” are clearly highlighted and labeled. Besides assisting future
users, these annotated documents can also be used by MAAPL to help clients read their
foreclosure documents, or by future developers to better understand the organization of the
database.

Figure 6: Excerpt from an annotated complaint document.

22



Chapter 4 Centralizing Massachusetts Foreclosure Data

Database Documentation

This document explains the thought process behind the implementation of the database,
and detailed descriptions of the fields in the database. It contains simplified Entity Rela-
tionship Diagrams, highlighting specific tables in the database and how they connect. It
also documents our assumptions made in the structure of the database. For example, one
assumption made in our database is that book, page, and document number combinations
are unique to each registry. Therefore, the unique identifier for documents is a combination
of book, page, document number, and registry.

User Manual

We created a user manual for MAAPL volunteers to understand how to interact with
the data management system. The manual contains a guide explaining all of the features
in the front-end user interface, what they do, and how to use them. Instructions include
creating an account, searching the database, and entering data into the database.

Documented Code

We are leaving code documentation for future developers as well as learning resources
that we utilized in developing the system. This includes documentation not only of our
user interface, but the database code and scripts used to populate the database. Full
documentation on the code will be available at the Github repository we have used to
develop the system.
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5 Recommendations
We viewed our work as a starting point for many future projects. Therefore, it was

important to us to create a comprehensive set of recommendations. This chapter details
some of the specific recommendations we have for future developers and MAAPL, varying
from technical modifications to the database to data acquisition strategies.

5.1 Future Development Guide

We created a Future Development Guide (Appendix B) with recommendations for the
further development of the system, which we summarize here:

1. Data Collection: Automate data collection either by implementing Optical Charac-
ter Recognition Software or scraping the websites of registries of deeds.

2. Front End Updates: Add functionality to the user interface, such as the ability to
delete entries.

3. Database Updates: Add more documents, fields, and tables to the database as
needed to fill gaps identified by our team and stakeholders.

4. File System Implementation: Implement the file hierarchy designed on the per-
manent server and connect file references to the database.

5. Security and Account Management: Ensure that the front end is secure and
user accounts have different permission levels that are strongly enforced. This is a
prerequisite before the front end can be made public and linked to other features such
as a case intake form.

6. Bug Fixes & Code Refactoring: Address any major bugs, inefficiencies, or de-
ficiencies in the system. There does not need to be a dedicated effort for this, but
future developers should be cognizant of addressing major issues and refactoring the
system to improve performance and readability.

7. Data Cleaning: Create a process to filter out extraneous data and standardize the
format of the indexed data received from the registries of deeds.

8. Data Entry: Create more scripts to enter data in bulk from the registries of deeds
into the database.

9. Legal Analysis: Tangential to the work on the data system itself, we recommend
analysis be completed on the needs of legal analysts who will make use of this database.
Work should be completed on identifying the legal process, designing an analysis
pipeline, and ultimately implementing or finding an appropriate application to serve
those needs.

The future development guide was created to provide MAAPL and future developers
with suggested tasks to ensure the success and longevity of its new data system. This guide
is intended to be read by any person regardless of technical skill or detailed understanding
of foreclosure, and will reduce the learning curve for future developers. In addition, it
compartmentalizes and organizes all future work into smaller, manageable projects that can
operate simultaneously or individually.
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5.2 Server Recommendations

The database is currently hosted using WPI resources. It is our recommendation that a
more permanent server solution be found. From our discussions with key stakeholders and
our own analysis, it appears a custom server is the preferred solution.

The first option we considered was the Amazon Web Services: Relational Database
Services. The minimum price is $0.017 per hour which totals out to about $12.24 per month
(Services, 2007). The minimum requirements were deemed appropriate for the database we
created, and at first, this seemed like a good option. However, MAAPL wants the database
to be stored “in-house” so any form of online computation or storage would not be feasible.

The next possible idea was using a server rack like those found on server farms. This
seemed promising as each server in a server rack costs about $100 to $250 on Amazon.
MAAPL could also add or remove servers as they see fit. The problems with this option
are:

1. The server rack would have a lot of parts

2. Ventilation and cooling cost money

3. In-Rack∗, Room Level†, or both types of fire suppression systems may be required
(Control Fire Systems, 2018; Robin, 2020).

Due to the long term costs associated with the creation and upkeep of a mounted server
rack, as well as the necessity of outside help to set up and calibrate the server rack, we
believe that a server rack would not be the best option.

Our recommendation is a custom server. A custom server can be thought of as a very
powerful desktop computer with high computing, processing power, and storage without
high graphical computation capabilities. Looking at the custom server company Puget
Systems, we found that a lower end custom server is about $1000-$2000. An extremely high
end custom server is about $4000-$5000. While this is a much higher cost compared to the
other two options, it would be a one time purchase for potentially decades of computing
capabilities. As a custom server is just one system, it would require little to no setup and
calibration. It would also have lower costs compared to a rack-mount server while remaining
physically in-house.

5.3 Data Request Recommendations

We recommend any future data requests be made directly to the Secretary of the Com-
monwealth’s office. Nine of the registries that sent indexed data did so through a contractor
through the Secretary of the Commonwealth’s office. A few of the registries who did not
send data because of a lack of IT resources suggested contacting the Secretary of the Com-
monwealth’s office instead. Contacting the Secretary of the Commonwealth’s office directly
also presumably makes collecting the data easier as there should be one contact person and
a bulk data hand-off.

∗fire suppression system within the server rack itself, flooding the rack with fire retardant foam or heat
suppressing chemicals if needed

†fire suppression system installed in the same room as a server rack, which uses heat suppressing chem-
icals
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6 Conclusions and Potential Impact
As discussed earlier, the foreclosure crisis is a widespread problem with a history rooted

in racism. Organizations such as MAAPL try to help homeowners keep their homes and
influence policy around lending and foreclosure. Consensus among historians suggests that
in the history of policy change, successful movements require advocacy coalitions: grassroots
movements of regular people volunteering their time to advocate for a cause (The Advocacy
Coalition Framework , 2017). No one project, person, nor organization can address the crisis
alone. This chapter reframes our work within the context of the foreclosure crisis.

6.1 Institutional and Organizational Power Disparities

As we have noted previously, regulations on mortgage lenders are comparatively weaker
when compared to regulations on traditional banks. Additionally, the foreclosure process
is non-judicial, complex and hard to combat on a case by case basis. To compound this
disparity further, the most common victims of predatory lending and foreclosure are pri-
marily Black and Latino people, who are additionally burdened by other systemic problems
(Leffall, 2003).

Nonprofit organizations such as MAAPL run on the generosity of their volunteers with
little to no backing from large institutions. Therefore, they are only as influential as the
sum of their constituents. However, technology can help to facilitate communication and
organization within these groups. MAAPL’s data system helps to level the playing field
between MAAPL (and its constituent organizations) and the lenders it seeks to combat by
expanding the reach and impact of MAAPL’s work.

6.2 Expanding the Toolbox

Organizations such as MAAPL are undertaking the lengthy, complicated process of at-
tempting to gain restitution for those affected by the foreclosure crisis. The separate aspects
of our project–the front-end, the database, the documentation, and the data collection op-
erations–all aimed to address critical areas for improvement to enhance MAAPL’s organiza-
tional mission. Each component of the project was designed to assist MAAPL in a specific
dimension of their work. In this section, we will tie our work back to its potential impact
for MAAPL.

Centralizing and Democratizing the Data

In order to prosecute predatory lenders, MAAPL needs to prove in a court of law that
some loans were predatory. This requires a significant amount of data and data analysis.
Current database systems, web frameworks, and hosting technologies enable storage of the
data and easy access for MAAPL’s analysis.

While foreclosure records such as the documents we collected are classified as public
information, the process of obtaining this information was complicated, time consuming,
and had a variety of positive and negative outcomes. By collecting relevant data from
2004 to the present, we have begun the process of increasing access to this information for
MAAPL and other organizations like it. This centralization of information further reduces
barriers to making change by removing the metaphorical “middle-man” that is the registry
of deeds, enabling MAAPL to directly access and analyze information.
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Bridging the Gap, Technical to Grassroots Volunteer

The next crucial area where this work enhances MAAPL’s power is in bridging the gap
between the complexities of a large data management system and a general user about whom
we cannot assume any level of technical experience. Collecting large amounts of foreclosure
data within the state is of little use if there is no place to store it. Furthermore, this data
is not useful if there is no easy way for anyone to access it. While information can be
centralized, it is not democratized if people have no understanding of how to access it.

The user interface and documentation play key roles in breaking down this knowledge
barrier which restricts access to essential information. The interface primarily serves the
purpose of streamlining access to the wide variety of data we collected in the form of stan-
dardized intuitive search and data entry forms. The documentation was created to address
any user who would be unfamiliar with these types of interfaces. The user interface and its
documentation increase accessibility of the database to the average volunteer at MAAPL.
This access increases the capacity of MAAPL volunteers who can use the database to chip
away at disparities through data entry and analysis, resulting in more people making a
larger overall impact.

Protecting and Nurturing the Project Development

As stated before, grassroots organizing is notoriously difficult and can be very time inten-
sive. The future development guide–contained in Appendix B–provides guidance for further
progress on MAAPL’s data management system. We designed the future development guide
with the intent to assist MAAPL organizers’ understanding of the system they are inherit-
ing from our work and how to move forward with it. We hope that this guidance can help
MAAPL work towards fully utilizing the database and taking every advantage provided by
such a system.

6.3 The Long Fight

As we have stated many times and indicated in our documentation, this work is one
component of a larger project which requires many hands to accelerate its development. We
have suggested improvements, modifications, and new features to the data system, as well
as other efforts that would make use of the database without directly modifying the system.
It is our hope that our work enables MAAPL to advance its capabilities in the long fight
against predatory lending and illegal foreclosure.
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Appendix A: Registry Data Request
Email

Subject line: Massachusetts Public Records Request for Research Project

Your Honorable Register [INSERT NAME HERE],

We are a student research team at Worcester Polytechnic Institute (WPI) contacting you to
make a formal Massachusetts public records request for our research project. The focus of
our research is to establish a data system that will enable analysis of foreclosure data and
lending practices in Massachusetts. [Customization]

We are hoping that you can help or refer us to someone who can assist us with our request.
We would need the data by the end of April. We are looking for documents relating to
individual foreclosures of recorded and registered land, specifically:

• Foreclosure deeds, affidavit of sale, and related advertisements

• Possession (certificate of entry) notices

• Power of Attorney (Certificates of Appointment) related to the above documents

• Mortgage, assignments, and affidavits related to the above documents

• Petitions/Orders of notice or complaints related to the above documents

We would be grateful for this data in whatever form is available. We can provide a physical
memory stick or hard drive for the data to be placed onto, or we could arrange to have
it transferred via an online storage system (such as Dropbox or Google Drive), if that is
preferable.

If you have any further questions or need clarification about this request, please feel free
to contact us via phone or email (listed below). Additionally, our project advisors–WPI
professors Dr. Rick Vaz, Dr. Chrys Demetry, and Dr. Scott Jiusto–are copied on this email
if you want to contact them directly.

Thank you very much,
WPI Foreclosure Data Team
Keval Ashara, Sam Gould, Caitlin Kuzma, Patrick O’Mullan
gr-foreclosure-data-d21@wpi.edu
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Overview

This document is a guide to future development of the MAAPL data management system and serves as our
primary source of recommendations. It outlines the path forward in development as we see it. We recommend
several different projects to further development of the system. In this document, we first provide a brief overview
of the topics you will find in the subsequent development guide. The description of the system is current as of May
2021. We describe the state of the system, different areas of potential development, and the recommended skill sets
for each area of development.

Current State of the System (Excerpt from Executive Summary)

Introduction and Purpose

If one is at all familiar with predatory lending–the practice of lenders taking advantage of borrowers through
hidden fees or subprime loan offers–they are likely to associate it with the 2008 financial crisis. In reality, predatory
lending has been around for hundreds of years, and is still a major problem in the 21st century. Moreover, predatory
lending is difficult to fight because its definition is highly contested and a great deal of evidence is needed to prove
its presence. As one might imagine, predatory lending often leads to borrowers falling behind on payments and
defaulting on their loans.

Predatory mortgage loans can lead to foreclosure, which is a long, complex, and confusing process. In Mas-
sachusetts, the foreclosure process is typically non-judicial, meaning that lenders and other foreclosing mortgagees
self-regulate the process outside of the state court system. Although the process mainly relies on the good faith
of parties such as banks, there are many documents filed during the process–such as Affidavits–which attempt to
prevent illegalities. However, exploitation of the process is still possible, and due to the complex nature of foreclo-
sure, is difficult to address. In Massachusetts, there are 21 different regional registries of deeds where foreclosure
documents are filed. Although each registry has a website where documents and data may be accessed, there is
no centralized database which enables analysis of this publicly available data.

The Massachusetts Alliance Against Predatory Lending (MAAPL) is one organization that fights predatory lend-
ing and illegal foreclosures through activities such as protesting auctions, buying foreclosed homes, and spreading
information about the foreclosure process. One of MAAPL’s long term goals is to prosecute serial offenders of preda-
tory lending and illegal foreclosure by analyzing Massachusetts foreclosure data. However, it’s currently impossible
to analyze all of this data because it is spread throughout the state and stored in the registries of deeds.

The goal of this work was to design and implement a user-friendly database for MAAPL to enable aggrega-
tion, research, and analysis of Massachusetts foreclosure data. In addition to creating the database, we collected
foreclosure data from various Massachusetts registries of deeds. By continuing to collect and centralize this data,
MAAPL hopes to perform analysis that will support court cases against serial predatory lenders and address illegal
foreclosures in Massachusetts.

Methods and Outcomes

To advance MAAPL’s work, we pursued the following objectives:

1. Evaluating the current data management system

2. Collecting data from various registries of deeds

3. Implementing changes to the data management system

4. Generating an ongoing plan for the development of the data management system

2021 Keval Ashara, Sam Gould,
Caitlin Kuzma, Patrick O’Mullan

Appendix B: Future Development Guide Centralizing Massachusetts Foreclosure Data

Appendix B: Future Development
Guide

31



Before creating the database, we first took a look at the work done by a previous research group in collaboration
with MAAPL, which helped to guide the design of our database. We also consulted with some stakeholders to get a
sense of how the database will be used, and what MAAPL’s long term vision for it is. Also during this time, MAAPL
helped us create a list of documents of interest, shown below with their descriptions, to inform the creation of our
data request to various registries of deeds and the organization of the database.

1. Foreclosure Deed: documents who purchased the home; usually is directly followed by Affidavit of Sale and
Advertisement.

2. Affidavit of Sale and Advertisement: usually attached to a Foreclosure Deed; proof the lender followed the
law requiring a home to be advertised in the local newspaper for three consecutive weeks, and documentation
of the auction.

3. Certificate of Entry and Possession Notice: certifies that a home has been entered by a bank representative
without contest, which means the home is ‘foreclosed by entry’.

4. Power of Attorney: document that grants one party the power of attorney of the other. In a broad sense, this
means that the grantee can sign documents on behalf of the grantor.

5. Mortgage: a type of loan, with documentation (the mortgage and the note) created when a person buys a
house by borrowing money from a lender; details the terms of how the borrower repays the lender.

6. Assignment of Mortgage: documents a transfer of documents, in this case a mortgage and note, between
two parties.

7. Affidavit: written and signed sworn statement of fact by a party; several different types may be filed during a
foreclosure, i.e. swearing that the foreclosing mortgagee possesses the mortgagor’s note

8. Petition, Order of Notice, Complaint: several types may be filed during a foreclosure; a Notice to Cure starts
the foreclosure process by alerting a homeowner they are in default; a Complaint or Order of Notice is filed in
Land Court which requests the military status of the defendant.

9. Pooled Mortgage: data stored by the Securities and Exchange Commission which contains information about
how mortgages are bought and sold as loans.

10. Tax Assessment Records: home valuation records stored by town assessor’s offices.

These documents can all be connected to predatory lending and foreclosure, because most of them are filed
during the foreclosure process. Understanding the intricacies and content of the documents not only helped us
acquire data, but also helped inform the structure and fields of the database.

Data Collection

We sent a public records request to all 21 registries of deeds across Massachusetts. We requested indexed data
and documents related to the foreclosure documents listed above from 2004 to the time our request was processed.

In total, we received indexed data from 57% of the registries and documents from 19% of the registries. The
two most common reasons given for not providing the data requested were a lack of IT resources, and that the
registries’ websites would allow us to manually get the data ourselves. However, the websites for the registries of
deeds limit downloads to a maximum of 2000 documents at a time, and our requests covered hundreds of thousands
of documents in total.

Database

To store the data from the documents deemed important to the foreclosure process, we created a database. This
database, shown in Figure 1, was designed to relate most documents to the mortgage referenced in the document.
Each mortgage has an ID comprised of unique identifiers: book, page, document number, and registry. Since each
foreclosure case is associated with amortgage, this unique ID for mortgages can be used as the ID of the foreclosure.
This system allows for multiple foreclosures at the same address, as there are instances of that happening in the
data we received.
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Figure 1: Simplified Entity Relationship Diagram (ERD)

File System

In order to tie the indexed foreclosure information to the corresponding pdf documents, a file access hierarchy was
designed so that individuals searching the database can directly access the relevant files relating to a foreclosure.
A file system, depicted in Figure 2, was chosen instead of utilizing MySQL’s pdf storage feature to ensure higher
system performance.

Figure 2: Proposed File access hierarchy for document access through the database.

User Interface

A user interface was created to serve as a “portal” to the database and can be connected to a remote server
where data is stored. Included in this interface is a form for searching the database based on certain fields of interest
and a form for entering data into the database. Additionally, first steps were taken in implementing an automated
data entry system for bulk file uploads. These features minimize the required technical knowledge of an individual
using the data system and streamlines the frequent processes one might use the database for. The “portal” also
contains a feature to export data from the database into a Comma Separated Value file format (.csv) for analysts to
use in their research.
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Figure 3: Image of the search system on the user interface.

Project Area: Data Collection

There are many gaps in the data acquired as of writing this guide. In total, 12 registries of deeds sent indexed
data in CSV’s and only four registries of deeds supplied the associated document images. Out of the four registries
that sent the document images, only two associated the images to the indexed data. The indexed data also does
not contain all data points of interest. Additionally, data about securitized trusts and pooled mortgages from the
Securities and Exchange Commission (SEC) and assessed values of homes from town assessor’s offices is missing
from the database. A dedicated effort to adding data to the database would enable better analysis of the foreclosure
data. There are many avenues to pursue to collect more data for the database.

Recommended Skills: Varying skills are needed depending on approach. For OCR and web scraping, developers
will need technical skills. However, when collecting data from other sources, there is more flexibility in methods.

Areas for Work

Implement Optical Character Recognition

Motivation

Pulling the data directly from the document images can lead to much more detailed database entries.
There is an abundance of data that is on each document of interest to MAAPL that is not indexed, such
as handwritten notes. This could also be used to associate document images to the indexed data in
the database.

Information

Steve Floridia is working on implementing Textract to input data into the database. Future developers
will have to decide if they would rather use the Textract key-value interface or full raw text. Either way,
this also involves translating the Textract output into SQL insert statements to add data to the database.
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Implement Web-Scraping to Pull Data and Documents From the Registry Websites

Motivation

Many registries did not send our team data, with the response that the data we are looking for is on
their websites. Manually pulling the data of interest was deemed too time consuming.

Information

The registries of deeds have websites where the public can search for and view many documents
stored at the registry of deeds. Most registries do not charge for this. Creating a web-scraping script
would enable the collection of indexed data and document images from registries that did not provide
them. This could also be used to get documents that are not currently in the database. Document
images could be used for manual entry, or could be put through OCR software as described in the
previous project.

Collect Data From Other Data Sources

Motivation

As of May 2021, the database contains data that was indexed by the registries of deeds. Data from
the SEC and town assessor’s offices is also important for analysis. Additional data from the registries
of deeds from where our team’s data ended to present for future developers would also be of use.

Information

Future developers should make data requests from the various sources identified. They should make
use of the Freedom of Information Act, as the data we are interested in is public information. In our
References section is a good guide to public records law in Massachusetts by Secretary of the Com-
monwealth William Galvin

(https://www.sec.state.ma.us/pre/prepdf/guide.pdf).

2021 Keval Ashara, Sam Gould,
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Project Area: Technical Front-End Improvements

The data system has a user interface that allows users to input data to the database, search data, and export
data, but it has many limits. As of May 2021, there is no ability to update or delete existing records in the database.
There are other limits to the functionality of the system that should be addressed. Adding more functionality would
enable further and more varied use of the database. This project involves adding functions or aspects to the user
interface that were identified as good future additions.

Recommended Skills: experience with HTML, CSS, JavaScript, Python, and the Django Framework.

Areas for Work

Address Missing Functionality in the Interface

Motivation

There are identified missing functionalities in the front-end interface that need to be addressed in future
work.

Information

The missing functionalities include:

– Ability to edit entries

– Ability to review manual data entry before submitting

– Ability to delete entries

– Ability to only grab selected entries for csv download

– Ability to connect documents together

1. Reference mortgages by looking up a mortgage from any document

2. Reference foreclosure deed from affidavit of sale or vice versa

– Ability to view all assignors & assignees from an assignment

– Ability to view all sellers & sponsors from a pooled mortgage

Add New Aspects to the Interface

Motivation

Part of MAAPL’s goal for this system is to open it to the public allowing searches of state-wide fore-
closure data as well as assisting victims of predatory lending and foreclosure with their case intake
form.

Information

– Integration of MAAPL’s case intake form

∗ This may require implementing or finishing MAAPL’s case intake form. This would involve cre-
ating relations in the database to associate the case entry form to other data in the database.

– Creating public website and connecting to database

∗ This requires cyber-security improvements, because the system as it stands is not ready to
be public-facing.

2021 Keval Ashara, Sam Gould,
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– Connect the files to the database application This requires the file system holding the document
images to be implemented.

∗ Each document in the database has a field called “FileName” that can be used to store the
location of the file in MAAPL’s storage system. Two functions could be added to the user
interface to connect the file system:

1. Create the ability to view the pdf from the user interface search results. This could be by
clicking on the “FileName” field or having a “view file” button that opens the pdf.

2. Create the ability that when the “download” button is pressed, the user can also download
a .zip file containing all the documents that are in the .csv file.

2021 Keval Ashara, Sam Gould,
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Project Area: Usability Improvements to User Interface

We initially intended to run user trials on our system. However, the scope of the project became too large. As a
result, we had to try to construct an interface that would allow input and searches, but we were unable to obtain any
constructive feedback.

Recommended Skills: experience with HTML, CSS, JavaScript, Python, and the Django Framework.

User Study to Revise User Interface

Motivation

The system needs to be as easy as possible for several key stakeholders: MAAPL volunteers, who
are uploading the data either manually or in bulk; legal analysts, who will be searching for data and
extracting it; and (eventually) victims of predatory lending looking to obtain resources to fight foreclo-
sure.

Information

1. Conduct user studies on the existing interface

– We recommend getting MAAPL volunteers from a variety of backgrounds, such as some
potential legal analysts and volunteers who might do data entry. We also recommend a
combination of think-alouds and surveys. The think-alouds can provide in-depth information,
but usually are run with about 5 volunteers. Surveys can be applied more broadly, but rarely
give detailed feedback.

2. Note difficulties users have and feedback from user studies

3. Make quality of life improvements based on user feedback as well as our following suggestions:

– Make the first tabulated table appear automatically

– Find a different way to navigate the tabs instead of a scrolling bar, having two becomes
confusing

– Add a search bar for key words in the data search.

2021 Keval Ashara, Sam Gould,
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Project Area: Database Updates

The data system has a database that can store foreclosure data. Different shortcomings and missing information
in the database have been identified, but we were unable to address this due to time restrictions.

Recommended Skills: We recommend experience in Structured Query Language (SQL). In particular, experience
in MySQL is preferred, but it is likely that knowledge of other SQL languages will be transferable.

Address Missing Database Information

Motivation

The following is a list of all identified missing pieces of the database, whether that be documents, spe-
cific fields, or tables to relate different entities. In addition to adding the following pieces, the database
could be optimized, and more constraints and triggers could be added, such as a trigger that updates
other tables when an entry is deleted.

Information

– Missing Documents

∗ Other types of Assignments may be of interest to add to the database, i.e. Assignment of
Bid, Conditional Assignment of Leases and Rents (which is attached to the mortgage)

– Missing Fields

∗ General fields that apply to multiple tables

· Every time an authority document is referenced, the registry should also be recorded.
We made the assumption that the authority document would be in the same registry
as the document where it is referenced, but we discovered this is not true of all authority
documents, adding authority document fields to lots of things. There may also be multiple
authority documents referenced in a given document (see below).

· Document ID

1. This would make it easier to reference other documents in the future. This would also
give every document an ID, which would standardize the documents.

∗ Foreclosure Deed

· Mortgagors

· Original mortgagee

· Current mortgagee

∗ Affidavit of Sale

· Buyer

· Assignment data in advertisement

∗ Power of Attorney

· Authority document

∗ Registry Affidavit

· Mortgagee

· Title of affiant

∗ Tax Assessment

· Address

∗ Assignment of Mortgage

· Signer organization/employer

2021 Keval Ashara, Sam Gould,
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– Missing Tables

∗ Comment Table

· MAAPL suggested every document should have a comments section, our idea to im-
plement this is to store a comments table that stores the ID or book, page, document
number, registry of the document along with comments. This way there’s not a large field
that is usually empty in every document.

∗ Authority Document Table

· Add the ability to have multiple authority documents

2021 Keval Ashara, Sam Gould,
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Project Area: Integrating the File System

Implement the file hierarchy designed on the permanent server and connect file references to the database.
There are two main parts to this file system. First, all document images should be in the same format. We have
chosen pdfs.

Recommended Skills: A general understanding of file systems in modern computers. This area of work would
pair well with "Technical Front-End Improvements". We recommend this area is completed tangentially with another
project area.

Create the file system

• Convert all document images to pdfs

– Many documents received from the registries of deeds were in the “.tiff” file format. Many files
were also named in such a way that they couldn’t be opened by many computers (for example
0078.001.tiff was read as a “.001” file format by Windows computers, which is not an image
format). We created a script to get rid of the periods from file names, and compile all images of
a document into a single pdf when possible.

• Implement the file structure as intended

– We created a draft of the file structure for MAAPL’s use. This structure should be implemented
on MAAPL’s server so that the documents are standardized and in the same place.

2021 Keval Ashara, Sam Gould,
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Project Area: Security and Account Management

There will need to be a more dedicated effort into ensuring the front end is secure. This involves making sure
that user account generation is restricted to users that have approval from MAAPl, user accounts have different
permission levels that are strongly enforced, and generally improving the system’s security so that the application
can be public facing. This is a prerequisite before the front-end can be made public and linked to other features such
as a case intake form.

Recommended Skills: Previous experience in computer networks, cyber-security, server systems, Python and the
Django Framework are highly recommended for this project.

Some different ways we believe accounts can be restricted

• Secure the account system

– Some different ways we believe accounts can be restricted:

1. Two-factor authentication

2. Restrict to valid MAAPL emails

∗ This means only allowing people to create accounts with emails through MAAPL’s email
system. Additionally, people should have to confirm their account through an email to
that email address.

3. Restrict the ability to add new accounts to system admins

• Restrict certain actions to certain types of accounts

– Different ideas for restrictions

∗ Public accounts are allowed to search and download, but not edit the database in any way

∗ Restrict deletion to higher-level accounts

• Generally secure the system before making the system public

2021 Keval Ashara, Sam Gould,
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Project Area: Bug Fixes and Code Refactoring

Time should be taken by future developers to address anymajor bugs, inefficiencies, or deficiencies in the system.
There need not be a dedicated effort for this, but future developers should be cognizant of addressing major issues
and refactoring the system to improve performance and readability.

Recommended Skills: General computer science experience, especially in Python or other object-oriented lan-
guages, the Django Framework, and to a lesser extent HTML, CSS, and JavaScript are recommended.

Areas for Work

• Refactor the code

– There is a lot of repetition between different classes and objects. Applying object-oriented tech-
niques of abstraction and inheritancewould reduce repetition. This is a good idea becausemaking
a change in repeated code has to be repeated in every place the code repeats.

• Refactor queries to make code more readable and more efficient

• Identify, document, and attempt to fix any bugs encountered during development

2021 Keval Ashara, Sam Gould,
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Project Area: Data Cleaning

Create a process to filter out extraneous data and standardize the format of the indexed data received from the
registries of deeds. Many registries gave extraneous data, such as death certificates, that our database does not
hold. Cleaning the data provided by the registries can make data entry simpler.

Recommended Skills: Experience with a scripting language such as Python.

Suggested filtering and cleaning

• Delete or otherwise filter out unneeded document types

– Many registries have slightly different ways of labeling the documents. Additionally, there may be
typos in the document labels, so be sure to account for those

• Locate and delete apostrophes or other problematic symbols if needed

• Delete or otherwise filter out documents that do not have enough identifying information

– Some foreclosure documents do not have enough data to put into the database. For example,
some foreclosure deeds don’t have an address listed.

• Delete or otherwise filter out repeated entries

– Usually due to typos, sometimes a registry will have multiple entries for the same document. For
example, there were two entries for a foreclosure deed, one had the full address and one was
missing the street number. Another example is sometimes there are typos for different parties
involved. One mortgage had two entries because each entry had a slightly different spelling of
the mortgagor’s last name.

2021 Keval Ashara, Sam Gould,
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Project Area: Data Entry

Create more scripts to bulk enter data from the registries of deeds into the database. We created scripts to
convert the indexed data from the Worcester Registry of Deeds into SQL insert statements. There is one script for
each type of document in the database. These scripts can be used as a basis to create scripts to enter data from
registries.

Recommended Skills: Experience with a scripting language such as Python.

Areas for Work

Limits of Current Script

– Power of attorney has just the first grantor and grantee since the script exploded exponentially

– Assignments might label more than just assignment of mortgage, all go to assignment

– Complaints might label more than the complaints we care about, all are inserted into our com-
plaint/order of notice table

Edit the scripts to pull data from a different format

– Must account for the different column names

2021 Keval Ashara, Sam Gould,
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Project Area: Legal Analysis

The overarching goal of creating the data management system is to enable legal analysis. To conduct legal
analysis, first the needs of legal analysts should be identified. This effort also involves research into the legal process
of prosecuting illegal foreclosure. The goal is to create an analysis pipeline of the data, whether that is through
creating an application or analysis process.

Recommended Skills: Good research skills, communication skills, and documentation skills are highly recom-
mended for this project.

Build an Application Based on Pipeline Established in Previous Avenue

Recommended Skills: Coding experience, especially in building applications

Predicted workflow of application

1. Takes exported csv from user interface as input

2. Runs analysis on the data

– We expect designing this analysis will require input from legal analysts, along with research

3. Flag important statistics

4. Display information in graphics and tables

– Some ideas of graphics to display:

∗ Integrate with GIS to show the suspicious cases on a map, with different demographic
information

∗ Statistics deemed important to legal analysis

Develop an Analysis Pipeline for Legal Experts

• Evaluate legal needs from stakeholders

• Design a pipeline for analysis to be constructed

– This could be instructions explaining how to run the analysis, an Excel function that receives data
and does calculations, or any other format deemed appropriate

• Create a recommended future development guide for an application or refinement of the pipeline

2021 Keval Ashara, Sam Gould,
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Purpose and Scope of this Guide

This guide is designed to introduce the novel MAAPL data system at a level that can
be easily understood by a user of any technical background. Since this guide will
not go into heavy technical detail, it will almost entirely focus on the user interface
and it’s features. Volunteers should reference this guide when they encounter any
confusion while trying to make use of the system.
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1 Users

1.1 Accounts&Registration

The MAAPL database portal requires a user to have an account in order to query
data from and input data to the database. When first accessing the portal, users
will be prompted to log-in. New users should click register to create their accounts.
All accounts are linked to a profile where a user can customize and update their
information 1. We will discuss the profile page in more detail later. Below are
instructions for creating an account with the MAAPL database portal.

Registering for aMAAPLAccount

Step 1: Navigate to the MAAPL database portal. You should be prompted to
log in immediately. You should select one of the two options prompt-
ing you to register pictured below.

1This was included for the purpose of potentially creating a forum for MAAPL volunteers and
staff to update one another on information.
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Step 2: Once you have navigated to the registration page, you will be
prompted to enter a username, an email, a password, and to confirm
that password. All fields are required for creating an account. An ex-
ample of the register page is depicted below.

If your information is invalid, the form will indicate to you what
information is incorrect so you do not have to guess.

Step 3: Upon successful registration, you will be redirected to the log-in page
with a notification that you have successfully registered. At this point
you can log-in with your new account information.

Step 4: Once logged in you should be redirected to the landing page a From
this point you are registered with the portal and have the ability to log-
in/log-out, alter your profile and account settings, search the database,
and enter new data.

Chapter 1 MAAPL System User Manual 4
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aWhich as of this moment is largely empty and can be used for a message board feature
or some other status update application.

Chapter 1 MAAPL System User Manual 5
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1.2 Profile Page

This section will familiarize the user with the aspects of the user profile.

What is TheUser Profile?
The user profile is a feature attached to each user’s account that provides
them a page where they can customize several fields.

• Profile Picture

• Username

• Email

As of this time there is no option for a user to alter their password. The
MAAPL IT will need to establish a password recovery system email. It
is unclear if this feature will be complete by the time a user reads this
manual.

User Profile Form

Chapter 1 MAAPL System User Manual 6
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Accessing the Profile Page

Step 1: Observe the top right corner of the website on the navigation bar that
displays your username. Click on this and a dropdown menu will ap-
pear. Select the ”My Account” option.

Step 2: From here you will arrive at your personal profile page. Refer to the
diagram below in order to understand the layout and fields.

Chapter 1 MAAPL System User Manual 7
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2 Searches

2.1 The Search Form

This section will familiarize the user with the search function. The search form
enables users of the MAAPL portal to search and filter specific information located
inside the database.

WhatCan I Search?
Users can search the following documents currently available in the
database.

• Foreclosure Deed

• Affidavit of Sale and Advertisement

• Certificate of Entry and Possession Notice

• Power of Attorney

• Mortgage and Mortgage Riders

• Assignment of Mortgage

• Affidavit

• Petition, Order of Notice, Complaint

• Pooled Mortgage

• Tax Assessment Records
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Search Form

Finding andUsing the Search Form

Step 1: Look at the navigation bar, Next to the ”MAAPL Database Portal” title,
there is an option to search the database, select that option.

Step 2: Once you have navigated to the search page, you should see the search
form pictured above in the ”Search Form” figure. Below you will see a
list of all fields followed by an explanation.

• Book Number (TEXT FIELD): The book number of interest.

• Page Number (TEXT FIELD): The page number of interest.

• Document Number (TEXT FIELD): The number of the document of
interest.

• Registry (DROP-DOWN MENU): The registry the data came from.

• Document Type (DROP-DOWN MENU): The type of foreclosure-
related document.

Chapter 2 MAAPL System User Manual 9
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• Street Number (TEXT FIELD): The street number for a foreclosed
building.

• Street Name (TEXT FIELD): The street name for locations of fore-
closures.

• Town/City (TEXT FIELD): The town or city the user wants to search
documents in.

If any of these terms are unclear to you, please refer to the anno-
tated documents for clarification.

2.1.1 Extra Fields involvedwithMortgage

The system also has specialized fields that appear when searching for a mortgage
specifically. In order to access these fields, a user needs to select the Mortgage
document from the ”Document Type” dropdown. After this is selected, a new set
of fields will appear.

Mortgage Search Form

Chapter 2 MAAPL System User Manual 10
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The additional fields included in the expanded search form for mortgages are:

• Mortgage Start Year (RANGE SLIDER): Starting year of the mortgage.

• FHA? (DROP-DOWN Y/N): Has federal housing assistance loan.

• Checkboxes? (DROP-DOWN Y/N): If there are checkboxes checked off on the
mortgage (usually indicating riders).

• Paragraph C? (DROP-DOWN Y/N): Indicates if MERS is the Mortgagee.

• Mortgagor (3-TEXT FIELD): Name (First, M.I., Last) of the mortgagor.

• Mortgagor (Second) (3-TEXT FIELD): Name (First, M.I., Last) of the second
mortgagor.

• Mortgagee (3-TEXT FIELD): Name (First, M.I., Last/Company Name) of the
mortgagee. Sometimes an individual is the mortgagee and other times it
is an institution or company, in the second case, only provide the company
name in the last-name field (leaving the first and middle initial fields blank).

• Lender (3-TEXT FIELD): Name (First, M.I., Last/Company Name) of the mort-
gagee. Sometimes an individual is the lender and other times it is an institu-
tion or company, in the second case, only provide the company name in the
last-name field (leaving the first and middle initial fields blank).

If any of these terms are unclear to you, please refer to the annotated
documents for clarification.

Chapter 2 MAAPL System User Manual 11
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2.2 The Results Page

This section will familiarize the user with the results page. The results page is dis-
played immediately after a search. It contains a list of tabulated results separated
by document type. Users can select the filter button to further refine their search.
Each table also has an export to csv option for extracting data from the database.

Results Page

2.2.1 Filtering Searches

Searches can be filtered by selecting the ”Filter” button located on the results page.
Once selected the search filters will appear with your previous search filters, allow-
ing you to modify your search further.

Filtering a Search

Step 1: Select the ”Filter” button pictured below.

Step 2: Notice the menu drop down, select fields as you normally would in a
regular search and click search.

Chapter 2 MAAPL System User Manual 12
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2.2.2 Exporting Data to CSV File Format

Once a user has narrowed down their results to their liking, they are able to export
their results into a comma separated value (CSV) document1 for further analysis.
As of this version of the interface, results can only be downloaded by document
type. So a download must be initiated for each document of interest.

ExportingData to aCSV

Step 1: From the results page, select a document tab of interest.

Step 2: Once a tab is selected and the results for that document type appear,
scroll down to the bottom of the page until you encounter the down-
load button, seen below.

1This is a commonly used document in data analysis as there are many tools build for it.
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Step 3: Once you find the button and select it, a new tab will be opened to
generate a download request, once the request is completed the tab
will close and the download will begin. The example below uses the
Chrome web browser. You should see a similar result for all modern
browsers such as Safari, Firefox, Microsoft Edge, and Chrome.

Step 4: You should be able to repeat this for any document type you are in-
terested in by simply selecting another tab (Step 1) and repeating the
process.

Chapter 2 MAAPL System User Manual 14
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3 Data Entry

3.1 The Data Entry Form

As it stands, the only ways to enter data into the database for volunteers is man-
ually by looking at documents and typing in the relevant information1.

WhatCan I Enter to theDatabase?
Users can enter manually any of the following documents into the database.

• Foreclosure Deed

• Affidavit of Sale and Advertisement

• Certificate of Entry and Possession Notice

• Power of Attorney

• Mortgage (with corresponding Riders)

• Assignment of Mortgage

• Affidavit

• Petition, Order of Notice, Complaint

• Pooled Mortgage

• Tax Assessment Records

1Currently there is limited capacity to bulk upload entries to the database using scripts, however
this has not yet been developed enough to implement in the front end for users.
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Finding andUsing the EnterData Form

Step 1: From the Home page (or any page) select ”Enter Data” on the naviga-
tion bar.

Step 2: Here you should arrive at the data entry page, which should by default
look as pictured below. Observe the, initially blank, dropdown menu.

Step 3: Select the dropdown menu, a list of document types for entry should
appear. Select one and a form with various fields should pop up. You
may select the document of interest for data entry.

Chapter 3 MAAPL System User Manual 16
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Refer to the annotated documents to understand the various
fields and where to find them in the pdf files.

An Example: Foreclosure Entry Form

Chapter 3 MAAPL System User Manual 17
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Database Explanation
Overview

This document explains the structure of the database created for a 2021 research

project at WPI in coordination with MAAPL. The database was created using MySQL. The code

is an appendix in the same report as this document. The code that generates the insert

statements to the database is also an appendix in that report. In this document, we will first

discuss our assumptions, then we will describe the structure in relation to the documents that

contain the relevant information.

The database was designed to have the mortgage deed table be the central table to

relate documents. We assume that each foreclosure is related to one mortgage, and that each

mortgage has one foreclosure associated with it. We make this assumption because we assume

that a foreclosure ends in three ways: the homeowner renegotiates the mortgage, the

homeowner catches up on payments, or the foreclosure process ends with the house being

sold. If the homeowner renegotiates the mortgage, a new mortgage document will be entered

into the registry of deeds. If a homeowner catches up on payments, it should mean there are not

duplicate documents from the same time period. If a foreclosure process ends with the house

being sold, then there is a new mortgage associated with the property. We cannot assume that

the address is enough to distinguish mortgages since there are cases in which there are more

than one foreclosure at a property in the timeframe our database covers.

We chose to store names as one string because according to the indexing standards of

Massachusetts, registries are to store the names of parties as last name or company, first name,

and middle initial. Many registries index this data as one field. We decided our database would

store the names as one field. Some registries store first name, middle initial, and last name, but

other registries store them in the format “last name, first name middle initial”. Since it is simpler

to format the separate names into one field, we decided to store our names as one field.

Figure 1 shows the simplified entity-relationship diagram (ERD). We created a simplified

ERD and this document because the database structure is too complex to show in an ERD as

the previous research team created (McCarthy et. al, 2020). The arrows represent foreign key

references. The tables that are referenced by other tables have IDs, all calculated as follows:

“book-page-document number-registry”. This was the simplest way to store the foreign key

references in other tables. The arrow points from the table referencing the foreign key to the

table containing the field referenced.
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Figure 1: Simplified Entity-Relationship Diagram

As shown in the diagram, most tables are not referenced by other tables. That means

that section of the database can be changed without affecting the rest of the database. For

example, the Notice table only references the Mortgage table and nothing references the Notice

table. That means it can be easily changed without changing the rest of the database. We

decided on this structure not only because foreclosures can be identified by mortgages, but also

so that pieces of the database that we did not fill could be updated by future groups.

We decided to keep track of the registries and not just the towns because it would be

useful to sort by registry to see if there are any patterns in the data received by registry. Not

every registry indexes all the same data. For example, Dukes provided images of all files. They

indexed the file names of the images along with the rest of the data provided. However,

Middlesex North did not provide images of the data, so the file names for Middlesex North are

blank.

The affidavit of sale is usually in the same pdf as the foreclosure deed. We decided to

separate them into two different tables because they are two different forms included in the

same packet. Additionally, the affidavits of sale had the most data points out of any of the tables
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in the database. The advertisements of the auction are included in the affidavit of sale because

the advertisements did not contain enough relevant information to warrant a separate table.

There are also tables for assignors, assignees, sellers, and sponsors as shown in Figure

1. These tables exist because there is a variable number of assignors and assignees in each

assignment, and a variable number of sellers and sponsors in each pooled mortgages

document. Since these relationships can be classified as a many-to-one relationship, these

relationships have tables that contain the name of the assignor, assignee, seller, or sponsor,

and the primary key of the associated table.

Feedback from our sponsors has revealed shortcomings of the database. For example,

authority documents. Some documents have two authority documents, but the database only

has space for one authority document per affidavit or assignment of mortgage document.

Additionally, we made the assumption that the authority document would be in the same registry

as the document referencing it. We have since found examples of documents where the

authority document is recorded in a different registry. A field for the registry of the authority

document should be added in the future to account for this.

Another improvement to the database our sponsors expressed interest in was adding a

comments field to every table. We believe it makes more sense to have a “comments” table that

stores the ID of a document and the comments associated with the document. This way, there is

not a large character field on every table that is largely kept blank.

Legend

Mortgage ID Any fields highlighted in this color refer to the ID of a mortgage, both
in the mortgage table and as a reference to a mortgage from a
different table

Pool ID Any fields highlighted in this color refer to the ID of a pooled
mortgages document, both in the pooled mortgage table and as a
reference to a pooled mortgage from a different table (sellers to pool
and sponsors to pool)

Assignment ID Any fields highlighted in this color refer to the ID of an assignment,
both in the assignment table and as a reference to an assignment
from a different table (assignee to assign and assignor to assign)

Foreclosure Deed ID Any fields highlighted in this color refer to the ID of a foreclosure
deed, both in the foreclosure deed table and as a reference to a
foreclosure from the affidavit of sale table
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Mortgage

Figure 2: Simplified ERD highlighting Mortgage

● Mortgage Table Fields
○ ID - character string

■ Primary key, calculated from book and page or document number, registry
■ Book and page or recorded, document number for registered
■ We calculate this so less repeated information stored in other tables

○ PoolID - character string
■ ID from pooled mortgages

○ Book - integer
■ Book number from the registry

○ Page - integer
■ Page number from the registry

○ DocNum - integer
■ Document number from the registry

○ StreetNum - character string
■ (in case it’s unit x or 12b or something along those lines)

○ StreetName - character string
■ “Main St Apt 20” part of the address

○ Town - character string
■ Town part of the address

○ Registry - character string
■ Registry the document is from
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○ StartDate - date
■ Start date of the mortgage
■ Date signed

○ MatureDate - date
■ Date the mortgage must be paid back by

○ Borrower1 - character string
■ Format: last first middle
■ This is the format that the registries store the data

○ Borrower2 - character string
■ Format: last first middle

○ Mortgagee - character string
■ Usually for MERS
■ Format: last first mi

○ Lender - character string
■ The bank that is involved in the mortgage
■ Format: last first mi

○ LenderDescription - character string
■ I.e. ““Lender” is a California Corporation organized and existing under

the laws of California” -> important info is category (corporation) and
state (california)

○ Amount - decimal number
■ Amount the mortgage is for

○ MIN - character string
■ Character string because there’s dashes in it
■ MIN number associated with mortgage, MERS

○ FHAbox - character flag
■ This is a y/n/NULL
■ “is there an FHA box under “mortgage” line?”

○ OtherMortgage
■ ID of the other mortgage
■ second mortgage with the same origination date
■ This is a foriegn key reference to a different mortgage

○ ParaC
■ This is a y/n/NULL
■ “is there a paragraph c?”

○ Sus
■ This is a y/n/NULL
■ A flag for whether or not a mortgage is suspicious as laid out in a

document Grace Ross provided
■ NULL means assessment/analysis has yet to be run

○ Checkboxes
■ This is a y/n/NULL
■ “are any of the checkboxes on the second page checked off?”

Checkboxes indicate different riders which may apply to the mortgage
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○ Comments
■ Handwritten notes on document

○ Standard - character
■ This is a y/n/NULL
■ Y if ‘Fannie Mae/Freddie Mac UNIFORM INSTRUMENT’ on the bottom/in

footnote
○ FileName - character string

■ Name of the file(s) that contain the images of the document
○ RegVRec - int

■ 0 for registered
■ 1 for recorded
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Mortgage Riders

Figure 3: Simplified ERD highlighting Mortgage Riders

● Riders Table Fields
○ MortID - character string

■ Part of primary key
■ Primary key of the mortgage that the rider is associated with

○ Title - character string
■ Part of primary key

○ Amount - decimal amount
■ Amount of payment in case of balloon rider
■ Amount of pre-pay penalty in case of adjustable rider

○ ChangeFreq - decimal amount
■ In case of adjustable rate
■ Frequency of percent change
■ Unit: months

○ StartRate - decimal amount
■ In case of adjustable rate
■ Starting interest rate
■ Stored as 1.5 if percent is 1.5%

○ SecondRate - decimal amount
■ In case of adjustable rate
■ Max interest rate
■ Stored as 1.5 if percent is 1.5%

Appendix D: Database Explanation Centralizing Massachusetts Foreclosure Data

72



○ InitChangeRate - decimal amount
■ In case of adjustable rate
■ Initial change rate
■ Stored as 1.5 if percent is 1.5%

○ InitChangeDate - date
■ In case of adjustable rate
■ Date of the first change in rate

○ InterestOnly - character
■ y/n/NULL
■ “Interest only option?”

○ PickAPay - character
■ y/n/NULL
■ If yes for interest only, is there a pick-a-pay option?

○ NegAmor - character
■ y/n/NULL
■ Negative Amortization?
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Home Valuation Data

Figure 4: Simplified ERD highlighting Tax Assessment Records

● TaxAssessment Table Fields
○ MortID - character string

■ Primary key
■ ID of associated mortgage

○ Year1Prev - integer
■ 1 year pre mortgage date, ie. 2008

○ Year1PrevVal - decimal amount
■ Value of house one year prior

○ Year2Prev - integer
■ 2 years prior to mortgage

○ Year2PrevVal - decimal amount
■ Value of the house one year prior

○ Year3Prev - integer
■ 3 years prior to the mortgage

○ Year3PrevVal - decimal amount
■ Value of the house 3 years prior

Appendix D: Database Explanation Centralizing Massachusetts Foreclosure Data

74



Power Of Attorney

Figure 5: Simplified ERD highlighting Power of Attorney

● PowerOfAttorney
○ DateOfSig - date

■ Part of primary key
○ GrantorOfPoA - character string

■ Part of primary key
■ Format: last first middle if person, otherwise company name
■ First grantor listed

○ GrantorTitle - character string
■ Title of the grantor

○ IndivWPoA - character string
■ “Individual with Power of Attorney”
■ Part of primary key
■ Format: last first middle if person, otherwise company name
■ First grantee listed

○ NumGrantor - integer
■ Number of grantors on doc

○ NumGrantee - integer
■ Number of grantees on doc

○ LocaleOfSig - character string
■ Address it was signed in relation to
■ Should probably split into different pieces

○ FileName - character string
■ Name of the file(s) that contain the images of the document
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Pooled Mortgage

Figure 6: Simplified ERD highlighting Pooled Mortgages

● PooledMortgages
○ ID - character string

■ Unique generated ID
■ Primary key

○ StartDate - date
■ Start date of the document

○ CloseDate - date
■ Closing date of the document

○ GovState - character string
■ Governing law state

○ Trustee - character string
■ Name of the trustee
■ Format: last first mi

○ SubDate - date
■ Substitution date
■ When they set up a pool they are supposed to get the mortgages in

between the cut off date and the closing date. However, they are allowed
an amount of substitution mortgages that they can substitute for a
mortgage that’s in there. A lot will have a date (usually 24 months later)
where after that date they can’t make any more substitutions
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○ MasterServicer - character string
■ Name of the master servicer
■ Format: last first mi

○ Lender - character string
■ Name of lender
■ Format: last first mi

○ Depositor - character string
■ Name of depositor
■ Format: last first mi

○ DeposWarranty - character flag
■ This is a y/n/NULL
■ “depositor warranty?”

○ ReqNoteEndorse - character flag
■ This is a y/n/NULL
■ “required for note endorsement?”

○ DeposStateReg - character flag
■ This is a y/n/NULL
■ “must depositor be registered in the state of the mortgage?”

○ SusWording - character flag
■ This is a y/n/NULL
■ Mentions “predatory”, “subprime”, “high cost”, or “hoepa”?”

● SellersToPool
○ PoolID - character string

■ ID from pooled mortgages
■ Part of Primary Key

○ SellerName - character string
■ Format: last first middle
■ Part of Primary Key

● SponsorsToPool
○ PoolID - character string

■ ID from pooled mortgages
■ Part of Primary Key

○ SponsorName - character string
■ Format: last first middle
■ Part of Primary Key
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Assignment of Mortgage

Figure 7: Simplified ERD highlighting Assignment

● Assignment of Mortgage
○ ID - character string

■ Primary key
■ Calculated from book, page, document number, registry
■ Format: book-page-docnum-registry

○ MortID - character string
■ ID of mortgage that the foreclosure involves

○ Book - integer
■ Book number from registry

○ Page - integer
■ Page number from registry

○ DocNum - integer
■ Document Number from registry

○ Registry - integer
■ Registry where this data is stored

○ SignerName - character string
■ Name of the person that signed the assignment
■ Format: last first mi

○ SignerTitle - character string
■ Title of the signer
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○ SignerAttInFact - character
■ This is a y/n/NULL
■ “is signer attorney in fact?”

○ EntityNom - character string
■ MERS as “entity nominee for” _________

○ Note - character
■ This is a y/n/NULL
■ Was it assigned with the note?

○ ForValue - character
■ This is a y/n/NULL
■ “for value or for consideration?”

○ Value - dec
■ The amount of the “for value” value

○ MarkedConfirm - character
■ This is a y/n/NULL
■ “marked confirmatory?”

○ Beneficiary - character string
■ Party named beneficiary of assignment
■ Format: last first mi

○ NotaryName - character string
■ Name of the notary
■ Format: last first mi

○ NotaryCounty - character string
■ County of notarization

○ NotaryState - character string
■ State of notarization

○ DateSigned - date
■ Date that the assignment was signed

○ AssignMortgage- character
■ This is a y/n/NULL
■ “assigning the mortgage?

○ BenInterest - character
■ This is a y/n/NULL
■ “all beneficial interest?”

○ AuthBook - integer
■ Book number of the authority document

○ AuthPage - integer
■ Page number of the authority document

○ AuthDocNum - integer
■ Document Number of the authority document

○ FileName - character string
■ Name of the file(s) that contain the images of the document
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○ RegVRec - int
■ 0 for registered
■ 1 for recorded

● AssigneeToAssign
○ ID - character string

■ Assignment ID
■ Part of Primary Key

○ Assignee - character string
■ Name of assignee
■ Format: last first mi
■ Part of Primary Key

● AssignorToAssign
○ ID - character string

■ Assignment ID
■ Part of Primary Key

○ Assignor - character string
■ Name of assignor
■ Format: last first mi
■ Part of Primary Key
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Registry Affidavits

Figure 8: Simplified ERD highlighting Registry Affidavits

● RegAffidavit
○ MortID - character string

■ ID of mortgage that the foreclosure involves
○ Book - integer

■ Part of primary key
■ Book number from registry

○ Page - integer
■ Part of primary key
■ Page number from registry

○ DocNum - integer
■ Part of primary key
■ Document number from registry

○ Reg - character sting
■ Part of primary key
■ Registry

○ StreetNum - character string
■ Character string to account for cases like “12b”

○ StreetName - character string
■ “Main St Apt 2” portion of address

○ Town - character string
■ Town portion of address

○ NotaryName - character string
■ Format: last first mi

○ NotaryCounty - character string
■ County of notarization
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○ NotaryState - character string
■ State of notarization

○ AffiantName - character string
■ Format: last first mi

○ AffiantOrg - character string
■ Organization the affiant is apart of
■ Ie is this a bank representative? For what bank?

○ AuthBook - integer
■ Book number of the authority document

○ AuthPage - integer
■ Page number of the authority document

○ AuthDocNum - integer
■ Document Number of the authority document

○ Follow35B - character
■ This is a y/n/NULL
■ Is affiant swearing to compliance with Mass General Laws Chapter 244

Section 35B? -> Claims loan offered?
○ Follow35C - character

■ This is a y/n/NULL
■ Is affiant swearing to compliance with Mass General Laws Chapter 244

Section 35C?” -> Mortgagee claims note?
○ MortgageeNote - character

■ This is a y/n/NULL
■ “Is the affiant swearing that mortgagee holds the note?”

○ OrigNote - character
■ This is a y/n/NULL
■ “is the affiant swearing to see the original note?”

○ OrgServicer - character
■ This is a y/n/NULL
■ “is the affiant organization the servicer?”

○ PersonalKnowledge - character string
■ Personal knowledge entered by anyone in MAAPL

○ LawyerCert - character
■ y/n/NULL
■ Whether or not a lawyer certified this

○ Type - character string
■ Type of registry affidavit
■ eaton/pinti/35B

○ FileName - character string
■ Name of the file(s) that contain the images of the document

○ RegVRec - int
■ 0 for registered
■ 1 for recorded
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Foreclosure Deed

Figure 9: Simplified ERD highlighting Foreclosure Deed

● ForeclosureDeed
○ ID - character string

■ Primary key
■ calculated from book, page, document number, registry

○ MortID - character string
■ ID of associated mortgage

○ Book - integer
■ Book number from registry

○ Page - integer
■ Page number from registry

○ DocNum - integer
■ Document Number from registry

○ Registry - character string
■ Registry where this data is stored

○ StreetNum - character string
■ Character string to account for cases like “12b”

○ StreetName - character string
■ “Main St Apt 2” portion of address

○ Town - character string
■ Town portion of address
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○ Lender - character string
■ The current holder of the mortgage/seller associated with the foreclosure,

typically the lender
○ SignerName - character string

■ Format: last first mi
○ SignerTitle - character string

■ Title of the signer, such as attorney or vice president
■ Also includes the organization of the signer

○ Paid - character
■ This is y/n/NULL
■ Does it say “amount paid”?

○ Purchaser1 - character string
■ Name of purchaser
■ Format: last first mi

○ Purchaser2 - character string
■ Name of purchaser
■ Format: last first mi

○ Purchaser3 - character string
■ Name of purchaser
■ Format: last first mi

○ Purchaser4 - character string
■ Name of purchaser
■ Format: last first mi

○ FileName - character string
■ Name of the file(s) that contain the images of the document

○ RegVRec - int
■ 0 for registered
■ 1 for recorded
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Affidavit of Sale

Figure 10: Simplified ERD highlighting Affidavits of Sale

● AffidavitOfSale
○ DeedID - character string

■ ID from foreclosure deed
■ Part of primary key

○ Book - integer
■ Book number from registry
■ Part of primary key

○ Page - integer
■ Page number from registry
■ Part of primary key

○ DocNum - integer
■ Document Number from registry
■ Part of primary key

○ Registry - character string
■ Registry where this data is stored
■ Part of primary key

○ StreetNum - character string
■ Character string to account for cases like “12b”

○ StreetName - character string
■ “Main St Apt 2” portion of address
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○ Town - character string
■ Town portion of address

○ AuctioneerName - character string
■ Format: last first mi
■ Name of the auctioneer

○ AuctioneerLicense - character string
■ License number of the auctioneer

○ AuctionDate - date
■ Date of the auction

○ AffiantName - character string
■ Format: last first mi
■ Name of affiant, person signing the document

○ AffiantLawFirm - character string
■ Law firm of the affiant, person signing the document

○ DateSigned - date
■ Date the affiant signed the document

○ ForecloseLawFirm - character string
■ Law firm foreclosing the property

○ Consideration - decimal number
■ Amount the property sold for

○ MortgageeOnRec - character string
■ Mortgagee on record
■ Format: last first mi

○ NotaryName - character string
■ Format: last first mi
■ Name of notary

○ NotaryCounty - character string
■ County of notarization

○ NotaryState - character string
■ Abbreviation (ie MA,NH)

○ OriginalMortgagee - character string
■ Original mortgagee
■ Format: last first mi

○ HighBid - character
■ This is a y/n/NULL
■ Whether or not the purchaser was the highest bidder

○ Postponements - integer
■ Number of times the auction was postponed

○ FirstAdDate - date
■ First advertisement date

○ NewspaperName - character string
■ Name of the newspaper the advertisements were in

○ NumMentions - integer
■ number of times “assigned” is mentioned in ad
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○ AuthBook - integer
■ Book number of the authority document

○ AuthPage - integer
■ Page number of the authority document

○ AuthDocNum - integer
■ Document Number of the authority document
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Orders of Notice, Petitions, Complaints

Figure 11: Simplified ERD highlighting Orders of Notice

● Notice
○ MortID - character string

■ ID from associated mortgage
○ Book - integer

■ Book number from the registry
■ Part of primary key

○ Page - integer
■ Page number from the registry
■ Part of primary key

○ DocNum - integer
■ Document number from the registry
■ Part of primary key

○ Registry - character string
■ Registry document is from
■ Part of primary key

○ StreetNum - character string
■ Character string to account for cases like “12b”

○ StreetName - character string
■ “Main St Apt 2” portion of address

○ Town - character string
■ Town portion of address
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○ DateEntered - date
■ Date entered into the registry

○ CaseNum - character string
■ Number of the case in land court, i.e. “19 SM 001151” (may only be

present on complaints)
○ InterestInMort - character

■ This is a y/n/NULL
■ “does it say interest in the mortgage?”

○ ClaimedMortgagee - character string
■ Mortgagee on the mortgage (person or company)
■ Format: last first mi

○ FileName - character string
■ Name of the file(s) that contain the images of the document

○ RegVRec - int
■ 0 for registered
■ 1 for recorded
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Certificate of Entry

Figure 12: Simplified ERD highlighting Certificates of Entry

● CertOfEntry
○ MortID - character string

■ ID from associated mortgage
○ Book - integer

■ Book number from the registry
■ Part of primary key

○ Page - integer
■ Page number from the registry
■ Part of primary key

○ DocNum - integer
■ Document number from the registry
■ Part of primary key

○ Registry - character string
■ Registry document is from
■ Part of primary key

○ StreetNum - character string
■ Character string to account for cases like “12b”

○ StreetName - character string
■ “Main St Apt 2” portion of address

○ Town - character string
■ Town portion of address
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○ Notary1
■ Name of a notary
■ Format: last first mi

○ Notary2
■ Name of a notary
■ Format: last first mi

○ Witness1
■ Name of a witness
■ Format: last first mi

○ Witness2
■ Name of a witness
■ Format: last first mi

○ Lender
■ Bank foreclosing the property

○ DateOfEntry
■ Date of entry of property

○ DateRecorded
■ Date certificate is entered into the registry

○ BankRep
■ Bank representative
■ Format: last first mi

○ FileName - character string
■ Name of the file(s) that contain the images of the document

○ RegVRec - int
■ 0 for registered
■ 1 for recorded
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Purpose
While the main purpose of these documents is to inform MAAPL database users man-
ually entering data from foreclosure documents, these documents may also be helpful to
MAAPL IT volunteers and database developers, or people currently going through the
foreclosure process.

The documents are annotated with the following colors:

• Red: highlights and annotates data of interest for data entry (or other purposes)

• Yellow: highlights document titles

• Green: indicates additional notes, such as language that may suggest a certain
section of interest or data point

• Blue: indicates the word “assigned” in advertisements

• Orange: indicates assignor/assignee pairs in advertisements

Disclaimer: These documents were not annotated by nor have been reviewed
by an attorney. These documents do not contain legal advice, and are for
informational purposes only.

1
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Annotated Documents with Additional Notes
Following is a collection of one example of each of the following types of foreclosure doc-
ument: Complaint, Power of Attorney, Certificate of Appointment (Power of Attorney),
Affidavit, Certificate of Entry, Assignment of Mortgage, Foreclosure Deed, Affidavit of
Sale, Advertisement, and a Mortgage with riders.

While these documents are unrelated, they are ordered the way that a registry of deeds
may receive them in. Additionally, these documents are fairly standard examples of the
types of foreclosure documents located in each registry of deeds. However, there are many
different versions of these documents, so the green highlight provides extra information
about where to find data of interest. For example, while the Book Number of a document
is not always located in the top right corner of a document, it can be found easily by
looking for “Bk:”.

2
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Complaint
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Power of Attorney
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Certificate of Appointment
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35B/35C Affidavit
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Example Affidavit w/ Lawyer Certification
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 Certificate of Entry
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RA110

Prepared By and Retwn To: 
Heather Neal 
Collateral Deprutment 
Meridian Asset Services, Inc. 
780 94th Avenue N., Suite !02 
St Petersburg, FL 33702 
(727) 497-4650 

*** Electronic Recording *** 
Doc#: 00033335 
Bk: 46854 Pg: 38 Page: 1 of3 
Recorded: 04/27/2016 03:47 PM 
ATTEST: John R. Buckley, Jr. Register 
Plymouth County Registry of Deeds 

__________ .-L....Spaceabove for Recorders use----~======~--

1111m1111m1111m11n1111 
2172891 

ASSIGNMENT OF MORTGAGE 

FOR GOOD AND VALUABLE CONSIDERATION, the sufficiency of which is hereby acknowledged, the 
undersigned, NRZ PASS-THROUGH TRUST lV, U.S. BANK NATIONAL ASSOCIATION AS TRUSTEE, 
ITS SUCCESSOR AND ASSIGNS, whose address is C/O FORTRESS INVESTMENT GROUP, 1345 
A VENUE OF THE AMERICAS, 46TH FLOOR, NEW YORK, NY 10105, (ASSIGNOR}, does hereby grant, 
assign and transfer to PRETIUM MORTGAGE CREDIT PARTNERS I LOAN ACQUISITION, LP, whose 
address is C/O PRETIUM MORTGAGE CREDIT MANAGEMENT, 120 SOUTH SIXTH STREET, #2100, 
MINNEAPOLIS, MN 55402, (ASSIGNEE}, its successors, transferees and assigns forever, all beneficial interest 
under that certain mortgage, together with the certain note(s} described therein with all interest, all liens, and any 
rights due or to become due thereon. 

Date of Mortgage: 10/8/2003 
Original Loan Amount: $248,000.00 
Executed by (Borrower(s}}: ELENICE S. UMANA 
Original Lender: WASHINGTON MUTUAL BANK, FA, A FEDERAL ASSOCIATION 
Filed of Record: In Book/LiberNolume 26809, Page 82-103, 
Document/Instrument No: 223969 in the Office of County Recorder of PLYMOUTH County, MA, Recorded on 
10/16/2003. 

Legal Description: SEE EXHIBIT "A" ATTACHED 
Property more commonly described as: 81 THORNEY LEA TERRACE, BROCKTON, MASSACHUSETTS 
02301 

 

Assignment of Mortgage
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Bk:46854 Pg:39 

IN WITNESS WHEREOF, tl,e undersigned by its duly elected officers and pursuant to proper authority of its board 

of directors has duly executed, sealed, acknowledged and delivered this assignment 

Date: :!-dt,-ialt-
ASS-THROUGH TRUSf IV, U.S. BANK NATIONAL ASSOCIATION AS TRUSTEE, ITS 

ESS AND ASSIGNS 

: SfEVE ALLISON 
Title: AUTilORIZED SIGNATORY 
PRETIUMMORTGAGECREDITPARTNERSI 
LOAN ACQUISITION, LP AS ATTORNEY-IN-
FACT FOR NRZ PASS-THROUGH TRUST IV, 
U.S. BANK NATIONAL ASSOCIATION AS 
TRUSTEE, ITS SUCCESSOR AND ASSIGNS 

POA was recorded in Suffolk county MA on 
7/13115 
E 59860 B 54752 P 138 

A NOTARY PUBLIC OR OTHER OFFICER COMPLETING TIIIS CERTIFICATE VERIFIES ONLY Tiffi IDENTITY OF 
TIIE INDIVIDUAL WHO SIGNED TIIE DOCUMENT TO WHICH TIIIS CERTIFICATE IS ATTACHED, AND NOTTIIE 
1RUTIIFULNESS, ACCURACY, ORV ALJDITY OF THAT DOCUMENT 

State of 
County of 

MINNESOTA 
HENNEPIN 

On ,Z,..- 2.(~ ·[ ¼ , before me, THU VAN WITTI\fANN, a Notary Public, personally appeared SI'EVE 

ALLISON, AUTHO ZED SIGNATORY oflfor PRETIUM MORTGAGE CREDIT PARTNERS I LOAN 

ACQUISITION, LP AS ATTORNEY-IN-FACT FOR NRZ PASS-THROUGH TRUST IV, U.S. BANK 

NATIONAL ASSOCIATION AS TRUSTEE, ITS SUCCESSOR AND ASSIGNS, personally known to me, or 

who proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) is/are subscribed to the 

within instnnnent and acknowledged to me that he/she/they executed the same in his/her/their authorized 

capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or tl1e entity upon behalf of 

which the person(s) acted, executed the instn1ment. I certify under PENALTY OF PERJURY under the laws ofthe 

State ofl\flNNESOTA that the foregoing paragraph is true and correct. I furtl1ercertify STEVE ALLISON, signed, 

sealed, attested and delivered this document as a voluntary act in my presence. 

Witness my hand and official seal. 

(Notary Name): THU VAN WITTMANN 
My co1rnnission expires: l/3In018 

2267787 

THU VAN WIil MANN 
Notary Public 

State of Minnesota 
My Commission Expires 

Jonuory 31, 2018 
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Cicmngdate: 

Borrowe,{s), 

Property 
Address: 

Octoh« S, 2003 

llltnlceS. Umana 

EXHIBIT "A" 

Bk:46854 Pg:40 

81 Thorny Ln Terrac•, Brockton, Massncltusefu 02301 

A wrtuln lot ofpnrtel or lllnd $ltwl~ In Brockton, Plymouth Co11nty, MQSslldlnseUs,,nftlc north~ 
side or th~ right o£m,ywhlch lun extemlon orTliomey Lea Terrat11 bounded and~lbcl; viu · 

Beglnnlni: otsnld rlgbtorway at the l!Olltbeust corner of the gr,uittd pr.)mts.,, a.a pokrt,35fw westerly 
or Loi 14 as shown oa the plan ofThornty lMl Terrac~ and nmnlng north 86.ilegrees 2't' west by said 
rlsht of way 117 fl!ilt more or Jes;, lo land of LeR<>y E. Fbher ct ux; lhei>Cll no1'612 55' .,,fSt by Jal\11 of tald 
Fisher, 1.19 feet' thence north 1100' wesl b7 lllnd or said F1shcr, 104,(il feet to n~l!ouod; th•= 
north 7? 23' tart by a portion of th~ end or Tl!lon Avenue, and land of Arthur C. J.faktpen~ et ux, 152.23 
ftet; thence soullwly b)' land of Alfred Campaucll nboUt 144,SS rut to lllc-polllt of beglnnlna, Btlug ih¢ 
wemrly portion of a lot shown on plan entitled, "P!An of !nod In Brc ®n sorve;-cd for Edmrd P, 
NC11ffl1, Trustee, May 19, 1950, Haywol'd ond ltu)""ard,Suaqon;.". 

Being the snme pl'D~«lnveycd aud mon, partiroMJ~ dtscrtbill-111 a <l«d dated D«embu 29, 1998 
"11!! ~•rdtld with tbe l'lymoulb County l«glstey or Duds ~~pit 16995, Pa3c, 059. 

2267787 The foregoing ls a true copy from the 
Plymouth Cou~ty Regisll)' of Deeds. 
Bookl/&>?JS'-f Page 6'8' 
Attest:~ (Z g..:,,~ tf, R;;~t;; · 1 
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Standard Foreclosure Deed, Affidavit of Sale, and Advertisement
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Standard Mortgage with Riders
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Additional Document Examples
The following documents are additional examples of Affidavits, Assignments of Mort-
gage, and two examples of full suites of foreclosure documents. These examples lack
the additional green notes, but have important information highlighted and annotated in
red.
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Affidavits

The previous section containing documents with additional notes has an example of a
35B&35C Affidavit. This section contains examples of 35B, Pinti, and Eaton/Pinti Affi-
davits.

Some information about different types of affidavits:

• 35B: refers to Massachusetts General Law Chapter 244, Section 35B. Generally, the
affiant swears that the requirements of 35B have been complied with, or that 35B
is not applicable. 35B requires that a notice of the right to pursue a mortgage loan
modification is sent to the borrower.

• 35C/Eaton/Note: refers to Massachusetts General Law Chapter 244, Section 35C.
Generally, the affiant is swearing that the foreclosing mortgagee possesses the note
or is the authorized agent of the holder of the note.

• Pinti: generally, states that the affiant swears that 1) the notice of default required
under the terms of the foreclosure mortgage was sent by a specified time, or 2) that
all notices were made in compliance with terms of the mortgage.

• 35B&35C: refers to Massachusetts General Law Chapter 244, Sections 35B and 35C.
As listed above, 35B relates to the notice of the right of the borrower to pursue a
mortgage loan modification. Likewise, 35C relates to the possession of the note by
the foreclosing mortgagee.

For more detailed information, see: malegislature.gov
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35B Affidavit
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Pinti Affidavit
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Eaton/Pinti Affidavit
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Assignments

Following are three examples of “Assignment of Mortgage”s, with data of interest high-
lighted and annotated in red.

Note that all of the Assignments which are contained in this document are “Assignment
of Mortgage”s. Other types of Assignments, such as “Assignment of Leases and Rents”
and “Assignment of Bid” are different documents. As of May 2021, MAAPL’s database
only records information from “Assignment of Mortgage” documents.
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When Recorded Return To: 
JPMorgan Chase Bank, NA 
CJO NTC 2100 Alt. 19 North 
Palm Harbor, FL 34683 

Loan#: 0660175134 

*** Electronic Recording *** 
Doc#: 00037467 
Bk: 42970 Pg: 139 Page: 1 of 1 
Recorded: 04/24/2013 09:20 AM 
ATTEST: John R. Buckley, Jr. Register 

· Plymouth County Registry of Deeds 

1111111111111111111111111111111111111 IIIII IIIII IIIII IIII IIII 

ASSIGNMENT OF MORTGAGE 

ContadJPMORGAN CHASE BANK, N.A, ror th.ls Instrument 780 Kansas Lane, Suite A, Monroe, LA 
71203, telephone# (866) 756-8747, which Is responsible ror receiving payments. 
FOR GOOD AND VALUABLE CONSIDE:RATION, the sufrK:lency of which Is hereby acknowledged, 1he 
und<rsign<d, FEDERAL DEPOSIT INSURANCE CORPORATION. AS RECEIVER OF WASHINGTON 
MUTUAL BANK F/KIA WASHINGTON MUTUAL BANK, FA, wkOSE ADDRESS IS 700 Kansas Lane, 
MC 8000, MONROE, LA, 71103, (ASSIGNOR), by these pcesents does convey, gram, assign, transfer aod set 
over the described Mor1gage with all interes( secured thereby, all liens, and any rights due or to become due 
th<rcon to JPMORGAN CHASE BANK, NATIONAL ASSOCIATION WHOSE ADDRESS IS 700 Kansas 
Lane, MC 8000, MONROE, LA 7120) (866)756-8747, ITS SUCCESSORS OR ASSIGNS, (ASSIGNEE). 

Said M0r1gage bearing 1he date 10/08/2003, made and execu1ed by: ELENICE S. UMANA AND FRANK L. 
UMANA as mortgagor(s) to WASHlNGTON MUTUAL BANK, FA as mortg_~gee, said Mor1gage was recorded 
In the Office of the Register of Titles aOO County Recorder for PLYMOUTH County, Massachusetts on 
IO/t6n003 in Moogage Book 26809, Page 82, Document# Zl-3969, 
Property more commonly knowll as:8J THORNEY LBA TBRRACB, BROCKTON, MA 02301 

This Assfg_nment ls made without rc«1urse, reprt:Sentatton or warranty, express or Implied, by the FDIC In 
Its corporate capacity or as Receiver. 
This Assignment ls _intended lo further memoriallze the transrer that occured by o~ratlon of law on 
September 2S1 2008 os authorized by Se<:tlon ll(d)(l)(GXIXII) of the Federal Deposit Insurance Aci, 12 
U,S.C. S182I (dX2XGXl)(ll) 

IN WJTNESS WHEREOF, the Sllid ;AJIOryAL ASSOClATION has caused 1hese present to be executed in its 
name by ils VICE PR~rDENT on ---11l._..n013 (MMIDD/\'YY"\') · 
FEDERAL DEPOSIT INSURAN E CORPORATION, AS RECEIVER OF WASHINGTON MUTUAL 
BANK F/KIA WASHINGTON MUTUAL BANK, FA, by JPMORGAN CHASE BANK, NATIONAL 
ASSOCIATION, its Attorney-in-Fact POA RECORDED: 09n0/20l2 DKt 41974 PG:330 
DOC#:201200089371 

Dy•~-~~ 
VICE PRESIDENT 

STATJ¼tlOUISIANA PARISHOFOUACHITA ,_,., 1, .• "' "· _...,._ 
On :..J.1_/2013 (MM/DD/YYYY), before me appeared E:'!:!..!ilic• 11\l b!l·tJ = ,, ., 
10 me persooally known, who did say 1h01 hc/she/1hey is/are the VICE PRESIDENT of JPMORGAN CHASE 
BANK, NATIONAL ASSOCIATION as Attomcy•in-Fac1 for FEDERAL DEPOSIT INSURANCE 
CORPORATION, AS RECBIVER OF WASHINGTON MUTUAL BANK F/K/A WASHINGTON MUTUAL 
BANK. FA and tha1 the instrument was signed on behalf of the corporation (or association), by authocily from ils 
board.of dlrec1ors. and that he/she/lhey acknowledged the insU\lmen1 lo be the free act aod deed of the corporo1ion 
(or association}. 

Nolary Public • Slate of LOUISIANA 
Commission e.xpires:Upon My Death 
0 No Mortgage Broker was involved in the placing of this loan. 

Mongage Broker's Name: 
Address:,, 
License: 

D No Mor1gage Loan Originator was involved in the placing of this loan. 
Mortgage Loon Originator's Name: 
Address:,, 
License: 

Instrument Prtpared By: E.Lance/NTC, 2100 All, 19 North, Palm Harbor, FL 34683 (800)346-9152 

JPCAS2004941) ·6 WAMU CJ4888068ERP 

111111111111 ml 111111111111111111111111111111111 

Tl8130406IO (CJ FRMMAI_JPCAS) 

111111111! 11111111 IHI 11m Hll ml fflll ii II 1m 111111 

The foregoing is a true copy from the 
Plymouth County Registry of Deeds. 
Book Lf q '7 0 Page l 3'1 
Attest: ClQ._ fZ .1.., tJ"- ·~ R;~; . I I' 

 Assignments - Example 1
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Redactea 

Prepared By and Return To: 
••• Electronic Recording "' 
Doc#: 00033336 

Heather Neal 
Collateral Depar1ment 
Meridian Asset Services, Inc. 
780 94~ Avenue N., Suite 102 
St. Petersburg, FL 33702 
(727) 497-4650 

Bk: 46854 Pg: 41 Page: 1 of 3 ,,,~"E 
Recorded: 04/27/2016 03:47 PM 
ATTEST: John R. Buckley, Jr. Register 
Plymouth County Registry of Deeds \t 

---------~ Sp(:!Ce above for Recorder's use ____ ======~-

,~~~111111180 
ASSIGNMENT OF MORTGAGE 

FOR GOOD AND VALUABLE CONSIDERATION, the sufficiency of which is hereby acknowledged, tbe 

undersignedJ,Jl.lffiJl!L~@El@Jl!ill).llM'~lli~a'lll!IA'!i~l!JIS!llim'N!lllP,rwhose address is 

C/0 l'RETIUM MORTGAGE CREDIT MANAGEMENT, 110 SOUTH SIXTH STREET, #2!00, 

MINNEAPOlJS, MN 55402, (ASSIGNOR), does hereby gran~ assign and transfer to WILMINGTON 

SA VIN GS FUND SOCIETY, FSl!, DID/A CHRJSfIANA TRUST, NOT INDIVJDUALLY l!UT AS 

TRUSTEE ~lUjlffil'ffi,MGRriJw.AC~,f.lUI§IIBI0N@Umho•jj"'ldress is C/0 l'RETIUM 
MORTGA«E CREDIT MANAGE NT, 120 SOUTH SIXTH ET, 21-00, MINNEAPOLIS, MN 

55402, (ASSIGNEE~ its su~"• transferees and assigns forever, all beneficial interest under lhat certain 

mortgage, together with the certain oote(s) described therein wlth nil ioterest, all liens, and an)' rights due orto 

become due thereon, 

Date ofMot18•&e: 10/8/2003 
Original Loan Amounl: $248,000.00 
Executed by (Bo.rrower(s)): ELENICE S. UMANA 
Original Lender: WASHINGTON MUTUAL l!ANK, FA, A FEDERAL ASSOCIATION 

Flied of Record: In Book/LiberNolume 26809, Page 82-103, 
Documenlilnstrument No: 223969 in the Office of County Recorder of PLYMOUTII County, MA, Recorded on 

10/16/2003. 

Lega!Deserlption: SBEEXHIBIT"A" ATTACHED 
Property more commonly dcsoribed as: 81 THORNEY LEA TERRACE, BROCKTON, MASSACHUSETTS 

02301 

IN WITNESS WHEREOF, the undersigned by IIS duly elected officers and pursuant to proper aulhority of its board 

of directors has duly executed, sealed, acknowledged and delivered this assigoment 

Date: 3/Z.1//(,, 
PH~EDITPARTNERSILOAN ACQUISI~ 

By:STEVEALL!SON WitnessName: ~QJSQ(\_ 

Title: AUTHORIZED SIGNATORY 

EXHIEIIT·· 
C C t ,JJ;; 

Assignments - Example 2
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Bk:46854 Pg:42 

A NOT ARY PUBLIC OR OT!ffiR OFFICER COMPLETING nus CERTIFICA TB VERIFJES ONL y TTlE IDENTITY OF 

TIIE INDMDUAL WHO SIGNED Tiffi DOCUMENT TO WHICH TIIlS CERID!CA 'Ill IS ATTACHED, I\ND NOT TilE 

TRUIBFULNESS, ACCURACY, ORV ALlPITY OF TilA T DOCUMENT 

State of 
County of 

MINNESOTA 
HENNEPIN ,;; 

On 'o • 2 I •& , before me, THU VAN WITfMANN, a Notary Public, personally ilppeate<I STEVE 

ALLISON, AUORIZED SIGNATORY of/for PRETlUM MORTGAGE CREDIT PARTNERS I LOAN 

ACQUISITION, LP, personally known to me, or who proved to me on the basis of satisfactory evidence to be the 

person(s) whose nome(s) is/are subscribed to the within instrument and acknowledged to me that be/she/they 

ex~uted the same in his/herhheir autboriud capacity(ies), and that by his/her~heir signalure{s}9Q the jnstrumeot 

the pctson(s), or the entity,upon bohalfof which the person(,) acted, executed the instrument. I certify lmder 

PEN AL TY OF PBlUURY under the laws of the State of MINNESOTA that !he foregoing pa,_agrapb Is true and 

correct l further certify STEVE AI.LJSON, signed, sealed, attested and delivered thls docurne'nt as e voluntary act 

in my presence. 

Witness my hand and official seal, 

7}w..; \lo.n \.G.tlJlliM'.lvi 
(Notary Name): THU VAN WITIMANN 
My commission expires: 1/31/l0IS 

G IHU VAN WlllMANN 
Notary Public 

State ol Minnesota 
My Commission ~xpirt;t!j 

Jonuory 31. 2016 

31 
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Bk: 44552 Pg: 143 

When Recorded Return To: 
JPMorgan Chase Dank, NA 
C/0 Nationwide Title Clearing, Inc. 
2100 AIL 19 North 
Palm Harbor, FL 34683 

Loan No 660175134A 
Reference Loan No 23105899 

lllllllfilllll~~~l~ll~~~~il~l1l1/li~II- --
Bk: 44552 Pg: 143 Page: 1 of 1 
Recorded: 07/22/2014 11 :aO-AM 
ATTEST: John R. Buckley, Jr. Register 
Plymouth County Reglslly or Deeds 

ASSIGNMENT OF MORTGAGE 
Contact JPMORGAN CHASE DANK, N.A. for tWs instrument 780 Kansas Lane, Sulte A, Monroe, LA 
71203, telephone# (866) 756-8747, wWch is responsible for receiving payments. 
FOR GOOD AND VALUABLE CONSIDERATION, the sufficiency of which is hereby acknowledged, the 
undersigned, JPMORGAN CHASE BANK, NATIONAL ASSOCIATION, WHOSE ADDRESS IS 700 
KANSAS LANE, MC 8000, MONROE, LA, 71203, (ASSIGNOR), by these presents does convey, grant, 
assign. transfer and set over the described Mortgage with all interest secured thereby, all liens, and any rights due 
or to become due thereon to NRZ PASS-THROUGH TRUST IV, U.S. BANK NATIONAL ASSOCIATION 
AS TRUSTEE, WHOSE ADDRESS IS 60 LIVINGSTON AVENUE, ST. PAUL, MN 55107, ITS 
SUCCESSORS AND ASSIGNS, (ASSIGNEE). 
Said Mortgage bearing the date 10/08n003, made and executed by ELENICE S. UMANA AND FRANK L, 
UMANA, mortgagor(s), to WASHINGTON MUTUAL BANK, FA, mortgagee, and was recorded in the Office 
of the Register of Titles and County Recorder for PLYMOUTH County, Massachusetts, in Book 26809, Page 82 
and Instrument# 223969. 
Property is commonly known as:81 THORNEY LEA TERRACE, BROCKTON, MA 02301. 
IN \VIT 1 S WHEREOF, the said corporation has caused these present to be executed in its·name by its v: -e.. .' VI on ___g_Jp_/.±.ZJ :;Io I !:/(MMIDD/YYYY), 
JPMORGAN CHASE BAN , NATIONAL ASSOCIATION 

Dy: )j f)~. 
X« d,1 G- :z-.,. cKS oh 

STATE OF LOUISIANA PARISH OF OUACHITA 
On ~--2.J'/ :;,..,:,l&j (MM/DD/YYYY), before me appeared ff,./€ cff.S3 £. , to me personally known, who did say tliat he/she/they is/are the 

•c e .· "' of JPMORGAN CHASE BANK, NATIONAL ASSOCIATION 
and that the instrument was signed on behalf of the corporation (or association), by authority from its board of 
directors, and that he/she/they acla1owlcdged the instrument to be the free act and deed of the corporation (or 
association). 

Notary Public - State of LOUISIANA 
Commission expires:Upon My Death 

EVA REESE 
OUACHITA PARISH, LOUISIANA 

LIFf:TIME COMMISSION 
NOTARY ID# 17070 

0 No Mortgage Broker was involved in the placing of this loan. 
Mortgage Broker's Name: 
Address: , , 
License: 

0 No Mortgage Loan Originator was involved in the placing of this loan. 
Mortgage Loan Originator's Name: 
Address:,, 
License: 

Instrument Prepared Dv: 0( d ti fJ J' a. Ao, )1.{PMorgan Chase Bank, N.A., 780 Kansas 
Lane, Strite A, Monroe, LA, 71203' 

, 
JPCAR 24063278 *C* -- NPL9 T2514062908 [C-1] FRMMAI 

I 1111111111111111 lllll lllll 11111111111111111111111 1111111111111111111111 lllll lllll lllll lllll lllll 111111111111111111 
*D0006554098* 

Assignments - Example 3
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Full Document Suites

Following are two examples of abbreviated foreclosure document suites. Each suite in-
cludes examples of: Complaint/Notice, Power of Attorney, Affidavit, Certificate of Entry,
Assignments, Foreclosure Deed with Affidavit of Sale and Advertisement, and Mortgage
documents. While these two document suites are not in a standard form, they are addi-
tional examples of the order that registries may receive documents in. Each suite is also
associated with one foreclosure case, so they show the relationships between foreclosure
documents.
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Foreclosure Suite 1
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Foreclosure Suite 2
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Resources
Grace Ross, personal communication, April, 2021.

Massachusetts Foreclosure Review Guide.(2017, February) CATIC.
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Appendix F: Authorship Centralizing Massachusetts Foreclosure Data

Appendix F: Authorship

Patrick and Keval collaborated on writing the user interface code. Sam wrote the
database code and Python scripts to load data into the database.
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