
The HMIS data format is non-trivial. Much of the initial work was by CARES 
in taking the time to explain the entries in the database as the manual itself 
is 125 pages, and refers to many ideas and concepts which are not widely 
known outside of the homeless-support community 
(https://www.hudexchange.info/resource/3824/hmis-data-dictionary/). 

As an example, every time a person is provided support, that type of 
support is noted and it it not simply an overnight homeless shelter, as 
many people might think. Instead, there are 12 types of support.  
● Emergency Shelter
● Transitional Housing 
● Street Outreach

Services Only 
● Safe Haven
● Housing Only
● Housing with Services
● Permanent Supportive Housing 
● Day Shelter
● Homelessness Prevention
● Rapid Re-Housing
● Coordinated Assessment

This is just a small part of the information encoded in the dataset. We 
needed to take time to understand this to avoid a common problem with 
academic/community partnerships. 

We thank a number of our collaborators at both Siena and CARES, including Sara 
Mahar, Paul Thurston, Terry O’Brien, Emily Rebehn, and Maureen Burns. 
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The challenges and opportunities 
in bringing data science to the 
problem of homelessness
CARES of NY, Inc, is a not-for-profit 
organization in Albany, NY that provides 
"planning & administrative services to 
communities fighting homelessness." 
They work with service providers in 23 
counties in NY state and coordinate 
applying for funding from the federal 
government and the disbursement of 
those funds to community partners. 

The federal government mandates that 
groups who receive these funds to help 
the homeless, collect data on those 
receiving help and this data is stored 
locally in a pre-defined format called 
HMIS, the Homelessness Management 
Information System. 

Matthew Bellis     (mbellis@siena.edu)                  Siena College
Ruth Kassel          (rkassel@siena.edu)                  Siena College
Allyson Thiessen (athiessen@caresny.org)    CARES of NY, Inc

COLLABORATIVE OPPORTUNITY “Start by doing what's necessary; 
then do what's possible; and 
suddenly you are doing the 
impossible.”

- St. Francis of Assissi

It is easy to think of these data points as abstract 
variables and parameters.

We are acutely aware that they represent real 
people and these data points are just a part of their 
story.

We never forget that there is a narrative that 
accompanies each piece of information and that 
there is a person behind that information.

CARES applies for and disburses funds from HUD 
(Housing and Urban Development) grants to their 
partners. These partners span the CoC 
(Continuum of Care).

The HMIS data format contains information about 
the homeless individual’s

● Age
● Hometown
● Disabilities/Medical issues/substance 

abuse problems
● Location and type of support program
● And more...

Siena College is a small liberal-arts college, 
located just outside of Albany, NY, in the 
Franciscan tradition that emphasizes working 
with the community and lifting up the less 
fortunate. This is exemplified by the office of 
Academic Community Engagement (ACE), 
who’s mission reads, in part 

Users store the data in a diversity of commercial products or Excel, but HMIS all 
are mandated to be able to provide a standard data dump of 12 .csv files. 
However, even with this dataset, CARES has not had the time or resources to 
significantly study it. It is used to generate standardized quarterly reports, but that 
is different than a deep dive into the data. 

“Academic Community Engagement (ACE) develops and supports academically 
grounded, sustainable, developmental, multifaceted, community partnerships that 
connect students, faculty, staff and community members with the needs and assets 
of the Capital Region and beyond through community engagement. “

As a Franciscan community, Siena strives to embody the vision and values of St. 
Francis of Assisi. Within Academic Community Engagement, Francis inspires us to 
commit to building a world that is more just, peaceable, and humane. In his time, 
Francis encountered a variety of people and situations that inspired him to work 
alongside the poor and marginalized. They showed Francis a meaningful life of 
service and Francis taught his brothers how to live this life. “

It should be noted that many faculty at Siena are more secular in their beliefs, including at least one of the 
authors,  and that holding  to the Catholic tradition is not a requirement for employment  at Siena.

In 2016, Siena College began working with CARES to explore a partnership whereby 
Siena would provide data analysis expertise in the form of professors and students 
and CARES would provide the anonymized data and their own experiences from 
their boots-on-the-ground efforts. This is a timely enterprise as Siena has just 
recently launched a new data science BS degree program. The challenges were 
significant and revolved around educating Siena faculty on a basic understanding 
of the dataset and the actual problems of homelessness. What came out of this are 
generalized tools written in the python programming language, that allow users to 
interface with a standard data dump from any HMIS repository. These tools are 
applicable to any group in the country who receives federal funding and stores their 
data in the HMIS format.

1. Mahar et al, (2017), “hmis: A python tool to visualize and analyze HMIS data”, Journal 
of Open Source Software, 2(18), 384, doi:10.21105/joss.00384
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THE DATASET

The academic side of the partnership 
must take care not to solve problems 
that they already know how to solve, but 
instead to try to understand and solve 
the problems of the community.  

To this end, the Siena group listened to what CARES might need in order 
to find a place where we could bring some added value. There was initial 
talk of machine learning and cluster analysis be we quickly realized the 
data was not in a format that could easily interface with standard data 
science tools.

To this end, the Siena group 
focused on understanding the 
data and building a set of 
python tools that could 
manipulate the data using 
standard python modules. 

We also wanted to demo how 
these could generate new 
visualizations of the dataset 
and this gave rise to the 
python module, hmis. 

hmis: A python tool to visualize and analyze HMIS data

FUTURE WORK

In 2017, we released an open-source, publicly available tool, called hmis and it can be found on 
Github ()and ReadTheDocs (http://hmis.readthedocs.io/en/latest/) This python module will 
read in the 12 .csv files from the HMIS data dump and build a relatively simple, cross-referenced 
dictionary that makes it easer to do simple analysis and visualizations. CARES dataset, which 
ran through 2016 at the time of the paper, contained information on almost 90,000 individuals 
across NY state. 

We are at the level to actually start real analysis of the data. Shown here are some examples of 
early visualizations of the dataset, using the hmis module, standard python tools, and 
anonymized data, provided by CARES. . 

Time series plots. In the two above plots, we 
have taken the data for individuals (represented 
as arbitrary numbers on the y-axis) and plotted 
their entry to and exit from different projects 
across the CoC over time (x-axis). The legend 
gives the type of project that provided support.

The top plot shows 10 individuals and the 
bottom one shows 100, which can get rather 
congested. However, it is an example of the 
power of exploratory analysis  as you see 
individuals enter and leave the CoC. 

Ages as violin  plots. In the two above plots, we show the age distributions for individuals who recieved support from an overnight 
emergency shelter at least once that year, for two NY counties: Albany and Dutchess. . Differences in the distribution might be a 
function of the number of shelters or even simply how well individuals are trained to collect the data in any given year. 

Basic mapping. Here we show a plot 
generated by hmis and folium, a wrapper to 
leaflet.js. It shows a marker for all the zip 
codes that CARES works with. We are 
interested in performing a more sophisticated 
mapping analysis to see where help is most 
needed and how the homeless  

Real comments from members of CARES when shown these 
visualizations for the first time. 

      “We’ve never looked at this data in this way before”

                           “This is like magic!”

Pretty print. Simple summary of a handful of the 
individuals in the system and their history.

OUR TOOLS
We use standard python 
modules which come with most  distributions and  do much 
of our analysis using Jupyter notebooks. 

Recently we have explored Google Colaboratory 
environment which allows us to share and edit 
notebooks in the cloud, as well as share the data 
in an easily controllable and configurable way. 

The overarching goal is to find ways to deliver support 
more effectively so that people can be permanently 
moved out of the homelessness CoC and so that 
recidivism is reduced. In addition, the most efficient use 
of resources and funding is always an open question.

The work continues and should proceed apace now that 
these tools are vetted. This work has also spurred new 
collaborations between CARES and Siena faculty that 
focus on the data quality of the HMIS dataset.  
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