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ABSTRACT
Disrepair, Displacement and Distress:
Finding Housing Stories Through Data Visualizations
by
Jennifer Cheng
Advisor: Eleanor Frymire
While the COVID-19 pandemic is at its forefront a health crisis, it also triggered an upheaval in
the already dire housing situation endured by many New York City renters. Tenant fears of rent
increases, deferred maintenance, and displacement certainly worsened during the pandemic. But
the housing crisis is, at the same time, part of a perpetual real estate cycle contingent on
speculation and the symbiotic relationship of landlords, investors, and lenders in pursuit of profit
– to the detriment of tenants.
Following years of lending deregulation, funding cuts, and tax reform, the financialization of
housing emerged. Real estate speculation, where housing is regarded as a commodity and a
source of investment, runs on risk. Investors scout out locations where they foresee large-scale
changes, such as rezoning and infrastructure development, and buy and sell properties in and
around the area with the intent of maximizing their assets.
With these considerations, this project uses a dataset of the expenses and incomes of select New
York City landlords to explore how data visualizations can be used to navigate through the data
points; and identify potential occurrences of property speculation, with the aim of finding
personal stories of people and families living in a city of persistent precarity.
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NOTE ON TECHNICAL SPECIFICATIONS
The digital project component of the capstone was made using React, a JavaScript library
for creating user interfaces, and consists of the text and visualization components that make up
the website. This component-based approach made organizing and distinguishing the page
elements easier. The visualizations that appear on the website were made in D3, a JavaScript
library for creating browser-based data visualizations, with the except of the map of 3D buildings
(Figure 5), the code of which comes from a Mapbox template. The two maps on the website
incorporate scrollytelling, a web-based storytelling technique in which text and visual elements
appear as the user scrolls while other elements remain fixed on the screen; in this case, the base
map.
The interactive dashboards (Figure 4), hosted on shinyapps.io, were created in R using
the flexdashboard and Shiny packages. These include maps made using the Leaflet JavaScript
library, via the R package of the same name, and tables created using the DT package, which is
associated with the DataTables JavaScript library.
The data wrangling and analysis were also done in R, primarily using the Tidyverse
collection of packages for data cleaning, shaping (dplyr) and preliminary visualizations
(ggplot2); the sf package was used for working with spatial vector data.
The page, located at cheje.github.io/csgc, is best viewed on a desktop computer.
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NARRATIVE
Background
In 2020, news and opinion headlines in New York City’s leading newspapers depicted
the seemingly alarming effect of the COVID-19 pandemic on city real estate. Rich
neighborhoods "emptied out"1, the pandemic has "broken"2 the housing market, data show a
"massive NYC exodus."3 But the following year, as the city remained mired in the pandemic, the
housing market "surged"4, "made a stunning comeback"5, and "skyrocketed."6 These headlines
suggest that real estate has not just recovered, but is on the verge of a boom – that is, to follow
the phases of the cycle detailed in "Corporate Windfalls or Social Housing Conversions?", a
report released in November 2020 by the nonprofit Community Service Society of New York.7
As described, the real estate market cycles from a "euphoria" stage high to a "crisis" stage low,
with phases in between. But for investors, each stage whether high or low has the potential for
profit or anticipated profit. On the other hand, for the tenants living in buildings owned by
investors or an investment company, the cycle resembles more of a diagonal line of perpetual
rent increases and absence of maintenance work being performed (Hornbach et al. 2020, 4).
The pandemic certainly sparked extraordinary circumstances that left many unable to pay
their rent, with debts mounting for both tenants and landlords. But at the root of these
circumstances is the reality that tenant concerns of increasing rent and displacement, service cuts
and deferred building maintenance, and changing ownership, stretch back decades (Hornbach et
1

https://www.nytimes.com/interactive/2020/05/15/upshot/who-left-new-york-coronavirus.html
https://nypost.com/2020/07/10/covid-19-has-broken-nycs-housing-market/
3
https://nypost.com/2020/11/14/new-stats-reveal-massive-nyc-exodus-amid-coronavirus-crime/
4
https://www.nytimes.com/2021/10/05/realestate/new-york-real-estate-sales.html
5
https://www.nytimes.com/2021/12/31/realestate/in-2021-new-yorks-housing-market-made-a-stunningcomeback.html
6
https://www.wsj.com/articles/manhattan-luxury-home-sales-skyrocketed-in-2021-11641301201
7
Corporate Windfalls or Social Housing Conversions: https://unhp.org/pdf/Foreclosure_Report_V111.pdf
2

1

al. 2020, 3). Over the past approximately 25 years, tax reform, lending deregulation, cuts in
urban funding, and the increasing influence of the financial service industry paved the way for
the financialization of housing and the consequent rise of rental building values (Gray 2021;
Hornbach et al. 2020, 8; Klein et al. 2020, 20). Investors will scout out locations in which they
foresee large-scale changes, such as rezoning and infrastructure development, in anticipation of
making money off of real estate. This approach, known as property speculation, encourages
predatory practices that push out long-term tenants (Klein et al. 2020, 19).
Speculation involves buying a building at a price higher than its worth – worth in the
sense of generated income not reflecting the purchase price. In these cases, the likely intention of
the buyer is to wait it out: They may refinance their mortgage, meaning they replace their current
one with a new mortgage at possibly a higher value, and once approved, they keep the difference
between the original amount they paid for the building, and the increased mortgage. This is
known as "pulling out equity." Further, when the building's value goes up, the landlord can sell it
off and make a profit from the gain between what they paid for the building and the new value
(Gray 2021; Hornbach et al. 2020, 9).
To explain this, the "Corporate Windfalls or Social Housing Conversions?" report gives
an example of a landlord who buys a building for $12 million with a mortgage of $10 million.
When the property values in the area start to surge over the following years, the landlord pushes
out long-term tenants and takes in new people willing to pay higher rents. Now with an increased
income, the landlord can borrow more money from the bank by taking out a new mortgage of
$12 million, thereby pulling in more money – termed as "pulling out equity." With a new
mortgage and more money, the landlord can purchase more properties and build up their
portfolio (Hornbach et al. 2020, 12).

2

Given this environment, both the headlines and the real estate cycle obscure the reality
that for many renters in New York, much of the ongoing housing crises did not emerge during
the pandemic; rather the pandemic exacerbated a situation decades in the making. Between 1995
and 2007, the average annual sales price for a rental building in the city went up nearly 400
percent in all but Staten Island, according to data from CoreData.nyc, a city data hub from the
NYU Forman Center. The values dipped during the 2008 crisis but even then, in accordance with
the real estate cycle, investors spent this brief period of decrease by purchasing buildings at
lower prices in anticipation of profiting when the market recovered soon after (Hornbach et al.
2020, 8). While recovery may come relatively quickly for high earning investors after such dips,
for many tenants, particularly in communities of color and largely immigrant areas, recovery will
be at best a relative concept.
For my capstone project, I will explore a dataset of landlord incomes and expenses, from
the perspective of an analyst – whether that be a journalist, researcher, or housing advocate – and
use visualizations to navigate through the data points, as well as to spark questions and possible
answers, and to try to pinpoint buildings exhibiting indicators of speculation. Beyond the scope
of this project, the aim would be to locate buildings or areas of potential interest in a quest to find
personal stories of residents and families impacted by a precarious living environment, whether
that be amid a pandemic or in otherwise typical times.

Dataset
The dataset comes from Professor Barbara Gray, the chief librarian and associate
professor at the Craig Newmark Graduate School of Journalism at CUNY, who teaches
investigative research. Gray obtained the information after submitting a FOIL request for Tax
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Commission Income and Expense filings with the NYC Department of Finance. The data was
the basis for reporting in an investigative class she taught with Professor Eileen Mackey in Fall
2021, for her ongoing Landlords Project.8 The class studied and investigated the complexities
and trends of the persisting housing crisis in New York and its impact on housing equity. The
city requires owners of buildings with 10 or more income-generating units that amount to more
than $40,000, to file Real Property Income and Expense forms every year with the Department
of Finance in order for the agency to assess property values.9 The content of these forms are
considered private and exempt from FOIL requests but when the landlord appeals their tax bill
and files a Tax Commission Income and Expense (TCIE) form, that data can be requested.10 The
dataset that Gray received from the NYC Department of Taxation and Finance spans from 2005
through 2020 (the incomes and expenses are of the previous year), with 2008, 2013 and 2017
filings yet to be provided. The Landlords Project focuses on a subset of this data: the more than
29,000 buildings where landlords receive at least part of their income from rent-stabilized
apartments. This amount makes up two-thirds of the more than 43,800 buildings in the city with
rent stabilized units, as of 2020.11 The dataset will be made public in 2022.
Each filing is associated with a BBL (ex. 1002470001), a number unique to individual
city tax lots and buildings that identifies that entity's location using three numerically-coded
components:
● Borough (1 digit: 1) +
● Block (5 digits that can include leading zeros: 00247) +
8

FOIL: Freedom of Information Law
Real Property Income and Expense form:
https://www1.nyc.gov/assets/finance/downloads/pdf/rpie/rpiefilinginfo.pdf
10
Tax Commission Income and Expense form:
https://www1.nyc.gov/assets/taxcommission/downloads/pdf/tc201.pdf
11
Rent Stabilized Building Lists:
https://rentguidelinesboard.cityofnewyork.us/resources/rent-stabilized-building-lists/
9
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● Lot (4 digits that can include leading zeros: 0001)
New York City has approximately 1 million tax lots consisting of privately and publicly-owned
parcels made up of some 800,000 buildings. Addresses are not necessarily enough to identify
unique buildings as some have more than one address, no address or shared addresses. The BBL
number is used when paying property taxes and on NYC Department of Finance and tax forms
(“Geosupport System: User Programming Guide,” n.d.). The TCIE dataset contains just under
29,300 unique BBLs and appears, partially, as follows:

Table 1: Sample of TCIE dataset with select variables

While the dataset does not contain every city landlord's income and expenses – only the ones
who challenged the city’s tax assessment of their property – the large number of those who did
appeal their tax bill amounts to a sizable sample of tens of thousands of properties per year.
Through these filings we can observe, for example, changes over time for buildings that appear
in multiple years of filings. We can also note outliers such as unusual levels of income increases
or decreases. Further, we can obtain a historical snapshot of how a landlord's rent-stabilized
income versus their market-rate income has changed. An increase in the latter could suggest that
they flipped rent-stabilized units to market-rate, and in the process displaced tenants (Gray
2021).
5

As Gray has been working with housing organizations and advocates on the Landlords
Project, the dataset has been joined with publicly available data, including those of capitalization
rates and sale years for each building. These will be explained further on in the paper. Similarly,
housing justice organizations such as JustFix.nyc use open data in tools they created to serve
tenants and advocates. The nonprofit created the Who Owns What database to let users map their
landlord's portfolio, a difficult task on its own given efforts by owners to mask their identities.12
Similar work in bringing together open datasets such as on housing maintenance code violations,
housing litigations, and evictions in a central searchable location, and incorporating maps and
other visuals, have also been done by other housing groups and government agencies. These
sources provide a comprehensive view for tenants and advocates to see whether their building or
neighborhood, or other places of interest, possess signs of speculation.13
With this in mind and working at a much smaller scale, I combined the TCIE data with
the NYC Department of City Planning's Primary Land Use Tax Output (PLUTO) dataset.14 As
the majority of the BBLs in the TCIE set were included in the PLUTO list (27,699 out of
29,298), this meant the addition of addresses, neighborhoods, boroughs and owners, and other
building characteristics, as of 2021.15 The visualizations in this project are based on the joined
TCIE-Pluto dataset.

12

Who Owns What database: https://whoownswhat.justfix.nyc/
See a list of some of the housing databases in this table I included in my digital project:
https://airtable.com/shrgUn4Gw76RzAFDU/tbljPl4dpo9zozA5y
14
PLUTO dataset: https://www1.nyc.gov/site/planning/data-maps/open-data/dwn-pluto-mappluto.page
15
NTAs, or Neighborhood Tabulation Areas, are aggregations of census tracts that resemble but do not "definitely
represent" all city neighborhoods: https://www1.nyc.gov/site/planning/data-maps/open-data/census-downloadmetadata.page
13
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Visualizations
I approached the project from the angle of "visualizing for analysis," as Nathan Yau
describes it in Flowing Data. As opposed to "visualizing for communication" with a target
audience, in the case of visualizing for yourself, “...you’re still looking for something interesting.
You haven’t found it yet, so you visualize the data itself. You start with generic and default
charts and work your way towards more specific visual and unique forms” (Yau 2021).
Following these parameters, the visualizations are made through the perspective of someone
using the data to look for stories of tenants and looking into their lived experiences, which can
easily get overlooked in aggregated data. Perhaps these visualizations can evoke "question
framing," the term used by Jer Thorp in his book "Living in Data" to describe how a
visualization, rather than simplifying, reveals complexities, "exposing things that weren't before
able to be seen" (Thorp 2021, 15). Here, with each successive visualization, more questions and
more potential directions can emerge in search of the stories within.
But first, to get an idea of the shape of the data, I started with a "generic" bar chart to see
the number of TCIE filings categorized by year and borough.

7

Figure 1: Bar chart of the number of filings in the TCIE-PLUTO data

This overall view shows:
● Filings numbering in the thousands each year
● Many of the filings (nearly 45%) are of buildings in Manhattan
● An increase in filings in recent years
While there are plenty of reasons to visualize aggregated data, for the purposes of this capstone
and with the intent of finding individual stories, the next step will involve trying to go a bit
deeper by looking at building owners.
In "Capital City: Gentrification and the Real Estate State," author Samuel Stein explains
that in determining where to invest, speculators look for a gap between the rents in the location
and “the potential future rents it might command if some action were taken, such as evicting
long-term tenants, renovating neglected or unstylish properties, or demolishing and
reconstructing buildings” (Stein 2019, 58). In cases of "declining investment" in a building,
landlords, investors, and lenders might consider this an opportunity for reinvestment and
8

gentrification (134). As is happening during the pandemic, and other periods, when some
landlords cannot keep up with mortgage payments, their building plummets in value and ends up
facing financial distress, and risk of being foreclosed (Hornbach et al. 2020, 5). Indicators of
distress include lawsuits, code violations, tenant complaints and deferred or disruptive
maintenance (@UNHP). Distressed buildings on the verge of foreclosure or already in the hands
of a bank or lender still attract investors who see the lower market rates as a chance to buy at a
discounted price (Byrne 2021). They will readily do so, given the cyclical nature of the real
estate market and the belief that property values undulate and will go up again (Hornbach et al.
2020, 5).
This is one way a property owner amasses a considerable number of assets in their
portfolio, another possible indicator of speculative practice. Using the owner name variable,
originally from the 2021 PLUTO dataset, I made a bubble chart of landlords with at least 10
properties found in the TCIE-PLUTO data. Buildings have changed hands over the past nearly
two decades but at least from this collection of more than 25,000 properties, the visualization
gives an idea of the larger portfolios present in the sample of buildings. While this is also a chart
of aggregated data, in this case, it can lead one in the direction of, say, individual landlords for
further analysis. Note that with building owner efforts to obscure their identities, and with
inputted names spelled or formatted differently that may have been missed during the data
cleaning, the numbers in the chart are not fully precise.

9

Figure 2: Bubble chart of owners with the most properties found in the TCIE-PLUTO data

For some broader context of the reach of owners with larger portfolios, Sam Rabiyah, the data
lead and engineer at JustFix.nyc, details the findings of the group's analysis of city landlords who
owned rent-regulated housing properties. He writes in "Examining the Myth of the 'Mom-andPop' Landlord" that "larger landlords," or those with a portfolio of more than 20 buildings, own
about half of the city's rent-regulated properties. Also of note, larger landlords conducted "more
than half of all executed evictions in 2018" (Rabiyah 2020).
When some owners, especially larger landlords, buy up buildings, capitalization rates or
cap rates represent a qualitative indicator of potential speculation. Returning to the variable,
which was mentioned in the introduction, a cap rate of around 3 or below at the time of a
building purchase, considered a low number, hints at speculation. The sale year variable, which
10

along with the cap rate, has also been joined with the original TCIE data, is included because cap
rates close to the year of purchase – specifically either one year before or after the sale, or the
same year of the sale – give the most accurate rates.16 These two variables have been added to
only buildings in the TCIE data where a filing exists within a year of the building’s sale year,
which amounts to several thousand buildings. Noting expense and income values in the years
near that of the building sale can also help to see if speculation is occurring. Were there any
unusually high operating expenses made right before a sale? If there exists a significant
difference in expenses between years, was that because of a renovation and eventual sale? In the
real estate cycle, speculation and a landlord’s desire to maximize the value of assets, leads to
building neglect and suffering or forced out tenants (Hornbach et al. 2020, 4).
The NYC Department of Housing Preservation and Development analyzes cap rates
when populating its Speculation Watch List.17 HPD compares a property's cap rate, which it
describes as the building's "net operating income divided by its sales price," to the median cap
rate of similar properties purchased in the same borough (“Speculation Watchlist,” n.d.). Those
with cap rates below the median value of the borough make the list. In their "Statement of Basis
and Purpose" for the speculation watch list, HPD explains why a lower cap rate is cause for
concern:
Such below average Capitalization Rates suggest purchase prices exceeding the value of
these properties, which is based upon their net operating income. When a purchaser is
willing to pay more than the property value, it indicates a greater potential for tenant
harassment so that the purchaser can recoup its inflated purchase price through forcing
tenants out in order to escalate rents. (“Notice of Adoption of Rules…” 2018)
16

17

Source: Email exchanged between Jacob Udell and Professor Gray on May 28, 2021
Speculation Watch List: https://data.cityofnewyork.us/Housing-Development/Speculation-Watch-List/adax-9mit
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In its explanation on cap rates, the HomeVestors Franchise notes that the net operating income
(NOI) in the equation is that of "after expenses." The NOI is divided by the "current market
value" and not what the landlord had paid for the building since "any renovations or
improvements you do will affect the market value and, subsequently, the cap rate" (HomeVestors
2021). Given how expenses can factor into determining cap rates, I used those two variables to
transition from visualizations of aggregated data to those of specific data points, starting with the
maps below.

While the bar chart above showed TCIE filing
counts of buildings by year and borough, this
map shows where those buildings are
approximately located. Again, the dominance
of properties located in Manhattan is evident.
But this static map is not too useful in terms of
navigating through tens of thousands of data
points.

12

Introducing in red the 12,700+ properties
where a landlord, in at least one year between
2004 and 2019, spent under 35% of their
income on operating expenses, this percentage
could be explained by a variety of factors, one
of them being that the landlord is deferring or
ignoring maintenance to push out tenants,
especially in gentrifying neighborhoods
(Hornbach et al. 2020, 10).18 Highlighting this
variable is one of numerous ways to narrow the
data down a bit.

18

Using 35% and under as a threshold of a building not being consistently well maintained, based on calculations
done by University Neighborhood Housing Program, according to Jacob Udell in a conversation on October 19,
2021 with Professor Gray's class.
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Cap rates of 3.5% or lower (including negative
cap rates, which would involve a negative net
operating income, for example in cases where
operating costs exceed income) provide
another way to filter through some of the data
points as seen in the less prolific but still
visible spots of yellow.

Figure 3: TCIE buildings mapped and color-coded by expense and cap rate values

For reference, the 3.5% cap rate is being used as the threshold, as it falls below the median cap
rate by borough over the past several years, according to numbers from Ariel Property
Advisors.19
Table 2: Cap rate averages by borough, from 2016-2021
Borough

2016

2017

2018

2019

2020

2021

Median Cap Rate
(‘16-‘21)

Bronx

5.19

4.94

4.94

5.33

5.84

6.07

5.26

Brooklyn

4.27

4.25

4.31

4.46

5.37

5.8

4.39

Manhattan

3.57

3.61

3.72

3.98

4.47

5.05

3.85

Northern Manhattan

3.95

4.08

4.06

4.73

5.03

6.09

4.41

Queens

4.58

4.43

4.65

4.7

5.34

5.87

4.68

NA

NA

NA

NA

NA

NA

NA

Staten Island
19

Source for cap rate averages: Ariel Property Advisors’ 2021 Mid-Year SALES REPORT (July 2021) of
multifamily transactions of 10+ residential units: https://arielpa.nyc/investor-relations/research-reports
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Continuing with using expenses and cap rates, of a certain threshold, as an approach to
filtering through the data, the next part of the digital component includes dashboards where users
can isolate data points on an interactive map and see characteristics of the individual buildings.
Thousands of points remain but this time, the user can zoom in to specific regions and see not
just buildings involving potential speculation, but also regions where clusters exist. In those
cases, large-scale development projects might be on the horizon. The dashboards could together
be used to find, for example, buildings with lower cap rates and see how much the owner spent
on operating expenses.
Expenses (jenche.shinyapps.io/lpexp):
● Map and table of properties that in at
least one year between 2004-2019 had
expenses at 35% or lower of their
income
● Chart and table of expense history for
all properties in the TCIE-PLUTO
dataset

Cap rates (jenche.shinyapps.io/lpcr):
● Map of properties with a cap rate of
3.5% and under at some point between
2004-2019
● Table of same data includes all years
where a property had a cap rate under
3.5%

Figure 4: Dashboards for expenses as percentage of income, and cap rates

The visualizations so far have been presented to find buildings where real estate
speculation, and prioritizing profit over tenants, might be occurring. Using variables such as
15

expenses, incomes, cap rates and geographic locations can help guide journalists, advocates and
researchers to specific properties for additional analysis. Once potential buildings of interest
have been located, they can use resources beyond charts to continue their investigation to find
individual properties. As the focus of this capstone is on data visualizations, I took another
approach to narrow down the data to specific buildings of possible interest, which are
highlighted in the final visualization. I looked in city media outlets for housing stories from 2021
in the context of local development, gentrification, complaints, and other possible indicators of
speculation and distress, and selected stories that covered a building found in, or close to one
found in, the TCIE dataset. From there, I went to see if the expense history of that data point
might give clues supporting its reported situation or potential future status, for example, given
upcoming nearby development. This is not meant to imply correlation or any direct influence
between these expenses and the speculative status of a building but instead to see how variables
like operating costs and cap rates could factor into properties located in areas on the verge of
large-scale development, or associated with other possible signs of speculation.

16

Figure 5: Interactive map of buildings reported, or those near ones reported, in local media

Evaluation
Aside from the topic and the dataset, the completed version of my capstone project does
not bear much resemblance to the version in my initial proposal. In my early meetings with
Professor Gray to get an overview of the issues relevant to the data, I had a tenuous grasp of the
complex and nuanced concepts of the housing market, particularly through the lens of real estate
speculation and distressed properties. How would I narrow down the content to cover in the
project and communicate the findings in the dataset? Thanks to Professor Gray, who addressed
my many questions and states of confusion, I slowly started to connect some of the dots. This
experience provided a good exercise in how to approach and organize a topic with which I had
little prior familiarity.
17

On the digital component side, I was grateful for the time that my advisor, Professor Ellie
Frymire, took to hear my often vague ideas for visualizations and the layout of the project. Amid
all the changing ideas throughout the semester for my project, what remained consistent resulted
from taking her Interactive Data Visualization class: the desire to use D3 to create the visuals and
to present the digital component as a narrative, similar to the final project in the class. Her
encouragement to look into React prompted me to learn enough of the basics to create the
website, the format of which helped me to organize and distinguish between the sections of texts
and visualizations.
About halfway into the semester, I came across Nathan Yau’s post on “visualizing for
analysis” versus “visualizing for communication.”20 In the former, as mentioned earlier, you
create charts to make sense of the data and in the latter you create them for an audience.
“Visualizing for analysis” seemed an ideal direction for my project as I could reflect through the
visualizations my own experience in making sense of the data and the surrounding issues. As I
originally wanted to create a project that resembled a data journalism story, I thought to make the
charts from the perspective of a journalist or anyone presented with a dataset, the subject matter
of which they had not necessarily studied before, who would use visualizations to guide their
analysis.
The submitted version of my project came together at the end and did not necessarily
resemble what I had in mind during the semester. But along the way, with the help and time of
Professor Frymire and Professor Gray, I pieced together a work that reflects my own meandering
explorations, and will now be able to build on the research and coding skills I gained for future
projects.

20

Nathan Yau’s post: https://flowingdata.com/2021/10/21/process-162-aspects/
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Continuation of the Project
Now with a better understanding of real estate speculation, property distress, housing
justice and the many related complex issues, I would like to further explore how to visualize the
TCIE dataset in connection with the numerous other available housing data, particularly from the
“visualizing for communication” side (Yau 2021). I hope to continue working with Professor
Gray, and with others involved in the Landlords Project, perhaps to help create a public database
of this previously inaccessible dataset. By making it available for tenants, advocates, researchers,
and policymakers, the ultimate objective of the project and making this data public would be to
propel legislative change at the state level using the pull of data and numbers – change that
would better secure tenant rights and affordable housing, and greater subsidies, as well as put
housing in the hands of organizations that can serve the interests of tenants, and promote social
housing.21 The Right to Counsel law of 201722 and the Housing Stability and Tenant Protection
Act of 201923 are two notable examples of years long efforts of social justice groups, with access
to data, resulting in policy changes (Dikanovic, Gray, Hornbach et al. 14).

Previous Course of Study
The technical, conceptual and theoretical knowledge I acquired from coursework and
workshops at the Graduate Center has proved invaluable in both my academic and work life.
Through “Visualization and Design: Fundamentals” with Professor Lev Manovich, the first class
I took in data visualization, I revived my interest in graphic design while learning the

21

Social housing covered in “Tenants Can’t Pay Rent. Landlords Won’t Pay Bills. What Happens Next?”
https://www.nysfocus.com/2020/12/23/foreclosure-crisis-social-housing/
22
The Right to Counsel law gives tenants – with a household income under 200% of the federal poverty level –
facing eviction access to lawyers in housing court.
23
The Tenant Protection Act of 2019 expanded tenant protections, and limited landlords from dramatically raising
rent on regulated units.
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foundations of data presentation and communication. And thanks to guest lecturer Agustín
Indaco and his session involving R, I started learning the programming language. It has since
transformed my approach to data wrangling and visualization, and I used it throughout this
capstone from preparing the data to creating the dashboards. That same semester, I took a
workshop by Rafael Davis Portela on “Format Your Dissertation Like a Pro: Writing with
Markdown,” another language I initially had little familiarity with but would find invaluable in
the years to come, from using it for quick formatting to creating presentable documents in R. My
understanding of data visualization further improved with Interactive Data Visualization, taught
by Professor Frymire, my advisor on this capstone. While developing the technical skills for the
class proved quite challenging, I could properly learn D3; and from there, I was able to use it in
my capstone project and at the same time, was able to approach learning React with slightly less
intimidation. On the conceptual side, Data, Culture and Society with Professor Katherine Behar
not only reshaped my perceptions of data collection, artificial intelligence and other issues within
a data-driven society, the class gave me much-needed experience in research and writing that
would prepare me well for this paper and other work.
What also led me to the final conception of this project came through the Digital
Humanities program, which I initially enrolled in when I started at the Graduate Center. The
principles of the field of study have given me the confidence to experiment, to practice, to play,
and to fail as I stumbled my way through unfamiliar tools and concepts.24 These exercises in
frustration often gave way to surprise and delight in building not necessarily what had been
intended but what had emerged through chance, accident, and inspiration – as happened with my
capstone. Further, at the core of our studies whether technical, scientific, historical or literary,
24

“This Is Why We Fight”: Defining the Values of the Digital Humanities:
https://dhdebates.gc.cuny.edu/read/untitled-88c11800-9446-469b-a3be-3fdb36bfbd1e/section/9e014167-c688-43ab8b12-0f6746095335
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exist humanity. Shared experiences and stories can push a society to reconsider and to do better,
to improve and to be inclusive. In a time where data are more accessible than ever but also
immense and flawed, to try to make some sense of it all, we can seek to find the personal stories
within them and to push for societal change.
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APPENDIX: LIST OF VARIABLES
Only the used variables are listed.
TCIE dataset (CSV) - Original dataset with variables pulled in from public data, 2005-2020.
BBL

Borough-block-lot number identifier for an individual tax lot or
building

Cap Rate (yearly)

Calculation of yearly return on a property (net operating income
divided by market value)

Expenses (yearly)

Total amount spent by building owner per year on operating
costs

Income (yearly)

Total real estate income generated by the building

Year of Sale

Year building was sold

PLUTO dataset (CSV) - Open dataset from the NYC Department of City Planning, Fall 2021.
Select variables added to TCIE data.
BBL

Borough-block-lot number identifier for an individual tax lot or
building

Address

Building’s street address

Zip Code

Building’s zip code

Owner Name

Owner (individual or company) of the building

Latitude

Geographic coordinate

Longitude

Geographic coordinate

MapPLUTO (shapefile) - PLUTO data with the addition of the geographic boundaries of
buildings, Fall 2021. Used to isolate buildings on 3D map and create website header image.
BBL

Borough-block-lot number identifier for an individual tax lot or
building

Zip Code

(Used to isolate region of southern Brooklyn for website header
image)
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Neighborhood Tabulation Areas (GeoJSON) - Geographic boundary data from the NYC
Department of City Planning, Fall 2021. Used to determine building’s NTA based on its
latitude/longitude coordinates.
NTA Name

Name of neighborhood tabulation area designated by boundary

Borough Name

Name of borough in which NTA is located

Geometry

Geographic features establishing location of boundary
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