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In 2016 Siena reached out to CARES of NY for a possible
partnership

@ Siena was in need of big, messy data sets for analysis. Quickly.

A X
CARES of NY had LOTS of big, messy data in dire need of analysis (because HMIS)

This was either going to go really well or really poorly, but we agreed we were up to
giving it a try and hope for The Unicorn.... a mutually beneficial relationship,
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Academic Community Engagement SPIn Program

Three Year Plan
Y1- Relationship Building
Y2- Identity Building
Y-3 Sustainability

OF NY, INC -

ENDING HOMELESSNESS

CARES "~

TeamBILD

(Big Issues and Leading-edge Discovery)
Students and professors across all

three schools are collaborating on

the same issue and pursuing the same
goals by concurrently tackling different
parts of the project. Their issue is
homelessness. Their mission is to

help homeless services better

serve their clients A
PROFESSORS: (ares

VERNIZZI GRAZIANO. TING LI _ F°"G HOVELESSNESS
MICHAEL JARCHO, NECIP DOGANAKSOY,

MICHELLE MCCOLGAN, CHINGYEN MAYER,
JENNIFER DORSEY

STUDENTS:

MATTHEW JOHNSON, HAMZA MEMON,

LUKE MCKENNA, TIA BROWN, TRAVIS BRODBECK,
NICHOLAS CARPINELLO, LINDSAY CLARKE, TinG L1 1
SERNA RIZZ0, GORDON MACCAMMON, HAMZA 1 5eMON
AUSTIN SNYDER, THOMAS YAKALIS LUKE 1ACRENNA
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Year 1: Relationship Building
(and growing pains)

Once all the paperwork was out of the way, the first
3O(|ear was spent getting to know each other and the
ataset.

« Throwing ideas around
* Throwing ideas away

« Asking way more questions than could possible have
answers for

« Getting to know each other and where our specific
needs and skills fit into this partnership
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First and biggest lesson: Stop “justing” people!

WHY DON’T THEY JUST....
IF THEY WOULD ONLY....

DON’T THEY REALIZE????22!1117277
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Researchers want to know:

Why don’t users “just”...
fix the data?
do real-time data entry?

ask the clients more questions?
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Community Members want to know:
C?

Why can’t the HMIS team “just”...

pull this report “real quick”
give me a quick answer to a complex question?

get HUD to change the regs? Programming? EVERYTHING?
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And, of course, the classic:

Why does the HMIS team even have an opinion?
They’re “JUST” data people...

Takeaway: collaboration can not begin until
the “Justs” are out of the way.
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Opportunities for authentic partnership

H Authenti
Academlc "p::lObleenrnISc" Data visualization
Needs:
Siena Student Development Fresh perspectives

learning/leadership

Toolkit Building

Community
engagement

Address data gaps

Interdisciplinary
spaces

/HMIS Admin
Needs:
CARES of NY

11

Education

“Manpower”

Publications
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Used Emergency Shelter at least once (Albany county)

Age (years)

—— Traranonal Housing
=== PH . Permarent Supcortive Housing

@D Sreet Cutreach

Age (years)

Used Emergency Shelter at least once (Dutchess county)

<l can
model homelessness
in areas of New York”
Matt Bellis (Physics)
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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
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EDA...Data Cleaning

Daily Visits 2012-2016
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“This is a lot like problem solving a mechanical issue at GE; a lot of
messy data that we need to organize to solve a problem.”
Necip Doganaksoy & Travis Brodbeck (Accounting)
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“Can I can do natural language processing work on homelessness?”
Ting Liu (Computer Science)

Sentiment Analysis

Information Retrieval Information Extraction

CRas

Doc A .\

B e —
Doc 7
S

HES

Machine Translation N at ura l QuestionAnswering

Language @ ——
Processing e

1966

Deduplication. Anonvmization. Thick data

14
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Deduplication & its Impact on Data Quality
Mark Eliseo and Michael Lostritto Fi S ENACO[[CgC

% = The ea on of a lifetime
Mentor: Dr.Tina Liu

Data

Backgnround nformation ) _ ) i}
i How well did deduplication improve data guality?

ce of Deduplication

Data Quality & Dataset Length

» Individaal person's information is more comyplate

* Tha overall size of the datsset was decreased by 31%

® Fepesting infonmation belonging to clients was
sccassfully condenzad ino 4 single row of data.

® The accuracy of client information was improved.

What is the Issue?

= Homessccnacs i Upctats Ny

Date wnion noks cancife information B45anging to varioas

olinaits of homeless sheflars

= Bonsdiva informatian ik important o iheve oliends besausa.
they ars i & paind In inair (ife whers such deta it neoacrary
ta baqin to Emprove teir clfoatian.

= Aosurabs dats ic nassccery to furinsr racasrsh Into tns b
of namesccnscs ano orexts a cajution.

o AN 1R 4 ot S whioh nelpe mmpetibs

homsistenass by providing accictan:

nmmuw homslect sarvices

= Oatzcat givan by CARES oontsin: approximately 90,000

aniries, soma of whish ars repexiing catt fos to human

« Human errors that were corrected within agorithm? java include:

« Instances where families were checking into homeless shelters and some

members were given entirely new ID"s due to misracognition. The presence

oF new ID's creztes repeated sets of data within the dataset for each client

i the family thms tainting the overall guality of data

Situations where clisnts report wrong information 1o shehers intentionally

or unintentionally

o Anexample could be 2 client accidentally sharing the wrong Social
Security Number (S5N)

Conflicting records in which one client enrofled in 2 shefter but they enrall

again, causing s new input of information (repeating fields of data)

Information silos are formed because shelters rafiuse to share their records

Tith ona another thus cresting multiple records for 2 single client who

entered multiple shelters.

Data quality was impraved through the deletion of useless redondant

informsation The quality of data increased through the accuracy of the

client information felds as well.

The fizures balow demonstiate how algoritim java flfilled fts purposs in

dednplicating client information belonging to the data

In ardar ko mprove the qually of he datacet given and
adress tha overall Issue of Aomalessaess, e metnod of
deduplioation waz infroduser

Method
Deduplication

» Comsiractsd am algarition in JAVA (2lgoritiun jova) that was
capable of sorting tiuouzh zaultiple fiekds of Exfrmation
accumately

o In order to meergz the sepeating infommation ie the dataset that
imvolved datz quality we:

1. Checked sach emry far their quality

2. T there wess more than two entries with zo0d quality
data we tested the frequancy of sach aniry.

3 1f saparate entries cormamed equal fraquancies wa
decided to e the most recent antry that was inputted

Conclusion

The mxample cetput In Figure 1.2

= Thia project has been 3 succass In R;euﬂlltymmuuneﬂw
amount of numen arror aesock date s

into the datmset. """‘"““" “:S.‘;?;..."n‘qﬂ':‘, nandied thus improving dats mmmy
# In order to merge dta that could not be disputed we nsed any bl et o e » it will help support the fight against homeleaznzas In the
inpeat that was toe . el e mnmmmm ine raoe of Dilents area through snhancing the accuracy of clent Information

oo ono cet of information as well &4 fhrough the enhancemant of rasaarch on the

§ The process of deduplication mvelved the construction
and execution of customs methods it JAVA

w Eslow in fizure 11 is 2 example of a part of on

Iethod craated to sart oat information rezarding client

veteran status

aubjact.
» If iata quaitty confinuas o Increass emangst looal
‘homaless aheitsr datazats then:
» Data quaity Impro\wmm! can be sxpandsd o rasch
2 vast variaty of places.

 Ths sffortto ngm homelesansss can avaive to
support hameias peopla sornes the HY'S and
suantuzlly Nationally.

T cafpat Enown Im AguFe 13 -
dispinys Information fmods 5 MIMID s
CARES delacet) whioh oomizine mars
Eenstive alient infarmaticn.
Algorithm |avs cosseschully torisd

apoursts information. Figurs 1.2 slco.
ispiays how It tan mequanay to cort
tATGUOR whioh sats woukd be bact fa
marge.
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Build an Online Homeless Database

Dr. Ting Liu’, Luis Concepcion-Bido!, Caleb Ryor', and Travis Brodbeck?
Computer Science, Siena College, Albany, NY 2Accounting, Siena College, Albany, NY

Abstract

Organizations that help for homeless people
usually are not willing te share the data because of
sensitive personal information. Their data isnt
stored the most optimally either. We plan to build a
nationwide database that can be shared with
organizationsiresearchers to help find new
approaches te the issue of homelessness through
proper storage of data and analysis

Introduction to the
Siena Homelessness Project

The main hurdle with the data we were faced with
wasg the sheer amount of it needed to be handled.
Everything was being stored in C5V files which
provided plenty of function based issues as well as
space issues causing Excel to perform slowly. Al
the personal information given to us was double
hashed so we could sfill track informafion
regarding a given individual. The data itself
consists of various site and client data from
homeless shelters all acrozs the Albany area all of
which is collected and managed by CARES, Inc.,
our data provider and community partner

Solution: Database

Utilizing & SQL database for the sake of storing all
the information provided to us gave us much mare
freedom as it enabled there to no longer be a limit
on space as well as having more flexible options in
hew we could record this data. The next steps that
needed to be made before the database could be
complete however involved optimizing where
certain data was being stored for even more ease
of access.

Example of Dats Eniries in Tabls

Building an SQL Homeless Database

As pictured below, the first step to creating said database involved us
forming an ER diagram to visualize what was being created. Each of
the 9 CSV files provided became its own table with the exception of the
Clients table being spiit to held Veteran and VeteranStatus information
elsewhere for the sake of storage oplimization. Important strides were
made to create code to dedupficate data within specific tables within
the database to make gueries provide more accurate analysis as well
as just further upon the datab itself. Fortunately the data
itself was sorted well enough for there not to be much more resorting to
be done on our part, but the small changes that we made were
paramount to the data involved to be analyzed property at all

ER Diagram of datsbass

SQL Queries for Statistical Analysis

With the creation of a SQL database we are able to run various queries
{o parse through the data to find various figures for all kinds of issues.
Here are a few examples of what we are able to cumrently do:

= Compare Veteran and Clients tables to find percentage of veterans

= Sort 1Dz within database to find percenfage of youth, adults, and

elderly within the system

= Find percentage of those with a given recorded disability
More stafistical analysis is planned but much of what we can dois
reliant on optimizing our tables for less complicated queries as well as
continuing further with cleaning and deduplicating the data we store.

-
il

2019 Spring Conference

SIENAcollege

1 of a lifetime

Develop a Web Interface

Goals for web interface development

= Help visitors understand issues in
homelessness data through short aricles

= Serve as hub connecting organizations and
researchers to share data

= Generate and showcase statistics from
current datasets using SQL queries

= Be a center for Siena College data analysis
tools with examples to bring in more clients

Screenshot of current franfpage

Future Work

= Generate more code for data deduplication

= Work with more companies to get them
involved in the project for more datasets

= Talk with other parts of project on campus fo
showcase/host more tools on webpage

Acknowiedgements

Research funded by the Center for Undergraduate
Research and Creative Activiies (CURCA) at
Siena College. Data provided by CARES of MY,
Inc., a nen-profit organization that provides

i ive support fo
services, working to create systems of care that
end and prevent homelessness | ;
Diata is collected by the | t
Information System (HMIS), a locally
admininistered data collection and reporting
software | )]

Nashville, TN
April 15-17, 2019
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Stochastic Optimization

Ebola Model

[F] Susceptible ] Contageous [¥] Recovered [¥] Deceased [¥] Quaren|

Data Generation

Population:
1,000,000

i
—~—

Initial Infected Detected:

7

Number of days:

10,000
21

Initial r0: 1.512
Transmition rate: 5.000 -

0.084

A

Contageous Period (Days):

v asbesa

List-wise Deletion (i.e. deleting

ats that did not provide all

but Optimized!

d a Monte Carlo code

- oO=0-i
a2 aoaa

Population Totals

I have been looking for a
place to test out new tools for
optimizing incomplete data

/ Graziano Vernizzi (Physics)

. gifs.com
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But...whenever you want to use software, there’s a
cost......
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Siena: CARES of NY :
* Creates community among faculty + ldentifies and addresses gaps in data
» Re-energizes faculty and students quality
- Elevates the reputation for community ~ ° Research opportunities using HMIS data
engagement * Excitement about USING data
. Helps get community engagement  Educating on true state of homelessness
classifications « Connects community organizations with

students
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Accomplishments

Clear delineation of roles

Better understanding of commitment
First publications

Data for Good Exchange poster
Redefining wants and expectations

21
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Our first publication!

Journal of Open Source Software (JOSS)

article on the HMIS Visualization suite

developed in Year 1.

JOSS '10.21105/j0ss.00384 |

« 00384

Licence:
Authors of JOSS papers retain
copyright and release the work u
der 3 Creative Commons Attri-
butien 4.0 Internstional License
(CC-BY).

The Journal of Open Source Software

hmis: A python tool to visualize and analyze HMIS data

Sara Mahar' and Matthew Bellis'

1 Siena College

Summary

Many organizat

ment of Houwsi

shelters or transitional he

T
which results in 12 separate csv files, but this still does not make any ini
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nload the data in a s
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¢ of pythan functions to allow for

Iocations of the programs individuals have entered.

raw individ-
analyst can withdraw all of the
i then
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Bloomberg

2"d Publication: Bloomberg Poster
The challenges and opportunities_ l SIENACOZ[egc A

in bringing data science to the WJ_‘ e oo (ares

problem of homelessness Siyoen Thicssen (mhissstnseassnyors) CARSSNCEE | | ENDING HOMELESSNESS
rCOLI.AORATIVE OPPORTUNITY ) y -

. v T T ———
“Start by doing what's necessary; o e

then do what's possible: and -
suddenly you are doing the
impossible.”

e acra meae Tt ey ecrese e
T4 873 Trase SaT DT 4k e 8 CaT 80 T

- St. Francis of Assissi
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"OUR TOOLS
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3rd Publication — Council of Undergrad Research Journal

Issue Theme:

“Big Data as a Tool to Promote Undergraduate Research”

Editor-in-Chief. James LaPlant

Issue Editors: Laurie Gould, Janice DeCosmo

Proposal Deadline: June 1, 2018 n ata

& UNDERGRADUATE IIESEMII}H

The theme of the spring and summer 2019 issues of SPUR: ®

Scholarship and Practice of Undergraduate Research (formerly

CUR Quarterly) will focus on big data as a tool to promote undergraduate research. Five to six articles
from a wide range of disciplines are sought that explore how the applications and use of big data
serve to facilitate undergraduate research in a variety of educational and professional contexts. In
addition, vignettes (maximum 300 words) are welcomed that offer concrete, creative suggestions with
regard to the connections between big data and undergraduate research. Examples of topics of
interest include the following:

24



Year 3:
Sustainability

Pilot Project
Economic Research
Case Notes Analysis
Deep Dive for DSS
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How to SPIn your own partnership

Understand who the connectors are:
« Undergrad research center

« Community engagement center

* Qutreach and volunteer center

« Don’t limit yourself to the social sciences
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Be prepared to:

* Give a sample of the data (to evaluate: structure, size, messiness)
 Answer ALL THE QUESTIONS

« Get excited! It's contagious.

« Accommodate academic timelines

« Be flexible in what you want/need/expect

» Give as much as you get: time, energy, and enthusiasm

« Let this be student led; you'll be AMAZED at what you get (good and bad!)
« Work on projects that are low urgency but high importance
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Do you believe in unicorns?



