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Introduction

May 2015: B.S. Rhodes College - Biomathematics
Senior thesis: An Agent-Based Model of Golden Eagle Predation on the
Santa Cruz Island Fox
August 2015: Started in the Ecology and Evolutionary Biology
Department at UTK
Concurrently pursued a Masters in Statistics via the IGSP
Masters project: Analyzing Covariates of Diabetes Using Bayesian Linear
Regression and Model Selection
Dissertation: Spatio-Temporal Modeling of Gun Crime in Chicago, Illinois
Currently: Health Data Scientist and Senior Consultant at Guidehouse
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The Cost of Gun Violence in the United States

Gun violence costs the United
States $229 billion annually
It leads to the death of 36,000
individuals and the non-fatal injury
of 85,000 others
Homicide is the leading cause of
death in black males aged 10-24

75% of homicides involve the use
of a firearm
(Kellerman 1993) Having a gun in
the home increases the risk for
homicide occurring in the home
(1996) Dickey Amendment
removes CDC funding for gun
violence research

Stark 2017, Joint Economic Committee 2019, APA 2013, CDC 2017, Kellerman 1993
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Individual Cost of Gun Violence

Adults reporting exposure to gun violence as children showed an
increased likelihood for chronic health conditions and risky behaviors

Health Outcome Risk Increase
Heart Disease 2.2
Stroke 2.4
Chronic obstructive lung disease (COPD) 3.9
Hepatitis 2.4
Ecstasy Use 9.2
Marijuana use 2.9
Poor mental health 2.7
Involvement in juvenile justice system 3.5
Use of substances during sex 6.5
Lack of condom use during sex 2.2

Byrdsong 2016 and Voisin 2016
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Missing Quantitative Models in the Literature

Major Question Mathematical Models Statistical Models
I II III IV V VI I II III IV V VI

Analyzing the
Spatio-Temporal
Distribution

• • • • • •

Impacts of Con-
straining Gun
Availability

• • • • •

Effects of Popula-
tion Characteristics

• • • • • • • •

Intervention At-
tempts and their
Impacts

• • • • • • •
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The Impact of Gun Crime in Chicago

Past studies have shown a diffusion of gun crime in both space and time
Between 2015 and 2016 there was a 68% increase in gun crimes,
disproportionately affecting disadvantaged neighborhoods
Data used for this study:

Chicago city crime dataset, 2001 - 2017
Selected socio-economic indicators in Chicago, 2008 - 2012

Loeffler and Flaxman 2017, Kapustin 2016, Chicago City Data Portal
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Impact of COVID-19 on Crime

January 24, 2020: First case of COVID-19 in Chicago
March 9, 2020: State of Emergency declared
March 21, 2020: Stay at Home order implemented

@Shelby_M_Scott (Guidehouse) COVID-19 and Crime: Analysis of crime dynamics amidst social distancing protocolsU Michigan - Dearborn 11 / 47



Do the Impacted Crime Types Differ?

@Shelby_M_Scott (Guidehouse) COVID-19 and Crime: Analysis of crime dynamics amidst social distancing protocolsU Michigan - Dearborn 12 / 47



Significant Events Impact Crime

March 26, 2020: Text from friend
in Chicago
April 3, 2020: Meeting with Lou,
during which this topic was
mentioned
July 31, 2020: First manuscript
submitted to Science for
publication

The Takeaways:
Research ideas can come from
anywhere
“A quick little paper,” is never quick
In fact, a quick little paper can
become a dissertation chapter
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Do Headlines Hold?

There are multiple claims about
temporal patterns of gun crime in
Chicago, IL.
Goal: Test whether these
hypotheses hold
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Temporal Analysis Results

Are there yearly patterns in gun crime?
Method: t-tests

Yes
Significantly higher years: 2001, 2002, 2016, 2017, 2018
Significantly lower years: 2013, 2014, 2015
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Temporal Analysis Results

Are there monthly patterns in gun crime?
Method: t-tests

Yes
February has significantly lower crime than other months
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Temporal Analysis Results
Are there daily patterns in gun crime? Are there holiday patterns?
Method: outlier analysis
and t-tests

Holiday Month p-value CI σ t-stat Result
New Year’s Eve December 0.43 [−3.64, 8.32] 8.83 0.80 0
New Year’s Day January 9.8523 × 10−5 [6.39, 17.32] 8.07 4.41 1

Memorial Day May 0.33 [−3.86, 11.27] 11.17 1.00 0
July 4th July 0.58 [−4.95, 8.74] 10.11 0.56 0

Labor Day September 0.69 [−5.04, 7.53] 9.28 0.40 0
Halloween October 0.09 [−1.07, 13.46] 10.73 1.73 0

Thanksgiving November 4.05 × 10−5 [−16.67,−6.62] 7.41 −4.71 1
Christmas December 3.04 × 10−7 [−15.98,−8.23] 5.72 −6.35 1

Yes, but not as much as the media reports
There do not seem to be patterns in which days are outliers between
years
New Year’s Day shows significantly higher crime than the rest of January
Thanksgiving and Christmas show significantly lower crime than the
months in which they fall
When extended to a moving average, many of these patterns dissolve
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Conclusions

Gun crime and gun violence are major public health concerns in the
United States
There is a lack of research on gun crime in the United States
Major events can change the temporal patterns of gun crime
But these changes may not be as severe as the media reports
Overall, this is all incredibly complicated. Evidence-based policy is the
goal, but it may not be easily accessible.
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Graduate School Explained
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Things to do in Undergrad: Academic Edition

Get involved with research:

Summer REU Programs
Internships and externships
Informal experiences

Attend conferences

Develop valuable skills:

LaTeX
Effective Oral and Poster Presentation
Coding
Teamwork

Publish (if possible)

Enroll in classes outside of your major
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Things to do in Undergrad: Non-Academic Edition

Determine your work style

Find an extra-curricular (or a few)

Start to develop work-life balance

Explore your city

Establish a mentor/mentee
relationship

Develop a support system
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Applying for Graduate School

Step 1: Decide if graduate school
is the right path

Step 2: Question Step 1

Step 3: Decide that graduate
school is the right path

Step 4: Look for graduate
programs

Once you have narrowed down
your program options:

Check for any outstanding
course work
Find professors you want to work
under (and contact them)
Ask current graduate students
their perspective
Look up career trajectories of
past students
Determine funding availability

Take the GRE (if necessary)

Start working on applications
ASAP
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The Interim

Following the application process:

Recruitment Weekend

Advisor interviews

Decision

Second-semester senior slump

Graduation

Apply for external fellowships

Prevent burnout

Stay engaged in the field
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For Context
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Introduction: A Complicated Relationship with Science

May 2015: B.S. Rhodes College - Biomathematics
Senior thesis: An Agent-Based Model of Golden Eagle Predation on
the Santa Cruz Island Fox
August 2015: Started in the Ecology and Evolutionary Biology
Department at UTK
Concurrently pursuing a Masters in Statistics via the IGSP
Masters project: Analyzing Covariates of Diabetes Using Bayesian
Linear Regression and Model Selection
Dissertation: Spatio-Temporal Modeling of Gun Crime in Chicago, Illinois
Currently: Health Data Scientist and Senior Consultant at Guidehouse
Service and Extracurriculars: SMB Education Subgroup, SMB Writing
Group, Criminology Writing Group, EKEE Co-Founder and Past President
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Overview
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Reading IS Research
Read, and then read some more
Google Alerts
Literature organization
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Slow is (Eventually) Fast

1. Undergrad vs. Grad: Tasks
take less time now and are less
intimidating
2. If you, “go out too fast,” you’ll
burn out.
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Compete (Against Yourself)

Your PhD is an individual event
Grad school is a team sport
Imposter Syndrome is the worst
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Get Comfortable Being Uncomfortable

Interdisciplinary work means interacting with and establishing new
contacts
This means new conferences and new collaborations
You’ll quickly learn: you know nothing
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Do the Verb Until You Become the Noun

How to become an Applied Mathematician

Applied Mathematician =

∫ n

0
n(Apply Math), (1)

where n is the number of times you apply math.

If you do something often enough, it starts to become your academic
identity
This can be hard and soft skills – choose wisely
Practice doesn’t necessarily make perfect, but practice does make
permanent
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Inspiration is (Unfortunately) Not a Strategy
Inspiration isn’t enough
Find your fuel
Planning is important
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A Fear-Based PhD Plan
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Write Your Own Definition of Success

What makes a successful PhD
Candidate?

Papers published
Conferences attended
Courses taken
Dissertation quality/length
Service
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Write Your Own Definition of Success

What makes a successful PhD
Candidate?

Papers published
Conferences attended
Courses taken
Dissertation quality/length
Service

What makes a successful person?
Focus and self-control
Perspective
Communication
Making Connections
Critical Thinking
Taking on Challenges
Self-Directed, Engaged Learning
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Write Your Own Definition of Success

What do you want to do after a PhD?
Who do you want to be after a PhD?
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Progress is Not a Straight Line

Step 1: Get into PhD program

Step 2: Pass qualifying exam

Step 3: Pass comprehensive
exam

Step 4: Defend dissertation

Step 5: Graduate, get dream job.
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Progress is Not a Straight Line

@Shelby_M_Scott (Guidehouse) COVID-19 and Crime: Analysis of crime dynamics amidst social distancing protocolsU Michigan - Dearborn 39 / 47



It’s Only Half About Science - The Science

@Shelby_M_Scott (Guidehouse) COVID-19 and Crime: Analysis of crime dynamics amidst social distancing protocolsU Michigan - Dearborn 40 / 47



It’s Only Half About Science - The Not-Science
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It’s Only Half About Science - The Not-Science
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It’s Only Half About Science - The Not-Science
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There Are No “Hacks”
At some point, you just have to:

Read the textbook
Learn the coding language
Write the manuscript
Ask for help
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Screw Busy

Graduate school is a master class in time management
You can be as busy as you want to be*

* This will differ based on your non-grad school responsibilities. Parents – how are you doing?
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Loving Something is Different from Liking It
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Epilogue: There is No Right Way to Do It
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