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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

o Dissertation: Spatio-Temporal Modeling of Gun Crime in Chicago, lllinois
@ Currently: Health Data Scientist and Senior Consultant at Guidehouse
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Overview

0 Motivation

@ Impact of COVID-19 on Gun Crime in Chicago
9 Conclusions and Future Work

0 Questions

© Tak Part 2: How to Get To Grad School

@ Talk Part 3: How to Succeed in Graduate School
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The Cost of Gun Violence in the United States

@ Gun violence costs the United @ 75% of homicides involve the use
States $229 billion annually of a firearm

@ |t leads to the death of 36,000 @ (Kellerman 1993) Having a gun in
individuals and the non-fatal injury the home increases the risk for
of 85,000 others homicide occurring in the home

@ Homicide is the leading cause of @ (1996) Dickey Amendment
death in black males aged 10-24 removes CDC funding for gun

. violence research

1000 o

Publications, in Thousands.

Aspiration®

Asphyxia® ©Gunviolence
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Mortality Rate, per 100000 Population

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
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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

Chicago Gun Crimes from 2001-2018
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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
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Do the Impacted Crime Types Differ?

Average Daily Chicago Crimes Pre- and Post-SAH

Sex Offense [ Post-saH N Pre-5AH | |
Homicide

Criminal Sexual Assault* 7| Interpersonal
Battery

Assault*

Public Peace Violation
Other Offense*
Statutory
Narcotics*

Interference with Public Officer*
Weapons Violation

Theft*

Robbery*

Crime Types

Criminal Trespass* Property
Criminal Damage
Burglary*

Arson

Gun Crimes

. . .
0 20 40 60 80 100 120 140
Average Daily Crimes
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Significant Event

@ 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

@Shelby_M_Scott (Guidehouse)

Impact

COVID-19 and Crime: Analysis of crime dynamics amic

a1 Verizon & 10:24 AM

1

Studying is going well.

Has the whole shelter at home
thing changed your data at all?

| feel like Chicago has gotten
more dangerous weirdly

I'm stopping at 2018, so no
clue!

But it is interesting to know that
it's more dangerous.

I've gone out for lately night
snacks a couple times last
week and have been either
privy to an altercation or been
approached by people | would
try to avoid

It's weird

O® -~ o s
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Significant Events Impact Crime

« | Verizon & 10:24 AM < & 100% ©3

@ March 26, 2020: Text from friend g

in Chicago
("] Aprll 3, 2020: Meeting with LOU, Studying is going well.

dUrIng WhICh thlS tOplC was Has the whole shelter at home

mentioned thing changed your data at all?

. : H | feel like Chicago has gotten

@ July 31, 2020: First manuscript more dangerous weirdly

submitted to Science for :

. . I'm stopping at 2018, so no
publication clue!

But it is interesting to know that
it's more dangerous.

The Takeaways:

I've gone out for lately night

@ Research ideas can come from snacks a couple times last
week and have been either
anyWhere privy to an altercation or been

@ “A quick little paper,” is never quick R iR S

@ In fact, a quick little paper can It's weird
become a dissertation chapter

O® -~ o s
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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

Experts Discuss Cook County
Gun Violence: 744 Deaths In
2017

Leading clinical experts gathered in Cook County this week to discuss gun
violence as a public health issue.

@ Comerten ucnat @
Posted Thu, Fe 11009 am CT

Chicago's brutal summer of gun violence

730/ By Bridget Brennan

Posted Tue 2 Oct 2018 at 3:03pm, updated Tue 2 Oct 2018 at 547pm

36 people shot in Chicago over
Memorial Day weekend, marking a
reduction in gun violence

Aamer Madhani USA TODAY
Published 11:05 a.m. ET May 29, 2018 | Updated 1:59 p.m. ET May 29, 2018

43 shot, 5 fatally, in Halloween
weekend gun violence

Chicago shootings leave at least 4
dead, 12 wounded over MLK weekend

Chicago’s deadliest Memorial Day weekend since
2015: 10 shot dead, 39 wounded

Washington Park and a man

fatally sh

three others.
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Temporal Analysis Results

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

Chicago Gun Crimes from 2001-2018

15000,

10000}

50001

Number of Gun Crimes

02001 2003 2005 2007 2009 2011 2013 2015 2017
Year

o 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

Average Monthly Crimes Per Day

Average Crimes Per Day
@
8

o 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
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Temporal Analysis Results

@ Are there daily patterns in gun crime? Are there holiday patterns?
@ Method: outlier analysis
@ and r-tests

Holiday Month p-value Cl o 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 x 1073 (6.39,17.32] 8.07 4.41 1

Memorial Day May 0.33 (—3.86,11.27] | 11.17 | 1.00 0
July 4™ July 0.58 —495,874] | 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 x 107> —16.67,—6.62] | 7.41 | —4.71 1
Christmas December 3.04 x 1077 —15.98, -8.23 5.72 | —6.35 1

o Yes,
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Temporal Analysis Results

@ Are there daily patterns in gun crime? Are there holiday patterns?
@ Method: outlier analysis
@ and r-tests

Holiday Month p-value Cl o 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 x 1073 (6.39,17.32] 8.07 4.41 1

Memorial Day May 0.33 (—3.86,11.27] | 11.17 | 1.00 0
July 4™ July 0.58 —495,874] | 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 x 107> —16.67,—6.62] | 7.41 | —4.71 1
Christmas December 3.04 x 1077 —15.98, -8.23 5.72 | —6.35 1

@ Yes, but not as much as the media reports
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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 Cl o 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 x 1073 (6.39,17.32] 8.07 4.41 1

Memorial Day May 0.33 (—3.86,11.27] | 11.17 | 1.00 0
July 4™ July 0.58 —495,874] | 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 x 107> —16.67,—6.62] | 7.41 | —4.71 1
Christmas December 3.04 x 1077 —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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Questions?
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Graduate School Explained

How GRAD SCHooL 1S JusT
LIKE KINDERGARTEN

ALL DAY NAPPING 1S ACCEPTABLE  THERE IS CONSTANT ADULT SUPERVISION

o &

You GET COOKIES FOR LUNCH

THERE ARE NO GRADES
(o0 ST WAVE To PLAY WeLL Wind omizRey O TG FOR YOUR MOMMY 16 NORMAL

- -

q
Q
3
3
E}
M

WWW.PHDCOMICS. CO
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Things to do in Undergrad: Academic Edition

@ Get involved with research:

e Summer REU Programs
e Internships and externships
o Informal experiences

@ Attend conferences

@ Develop valuable skills:
o LaTeX
o Effective Oral and Poster Presentation
e Coding
o 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 @ Explore your city
e Find an extra-curricular (or afew) @ Establish a mentor/mentee
relationship

@ Start to develop work-life balance

@ 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

008926 0310204 1918 N PhD student - Ecoogical Modoling and Spatal Stasto; Gormany.
10 cpportunity in Mcrobial Ecciogy
PO gracuste assisaniship in aqusiic and quantiatve ecology
PRD assitaniship
PHO assistantstips n Pant Ecoshysiology
P10 Fallowship
PHD Assistanisips - announcement

ooesas cartaits 1624
oesze o2 1112
008402 021127 0950
008831 02118 0830
oosws cartinte | 1412
o020 o7 1625
000043 0201010 1118
o0ases 020027 1033
oosees caoertt 1323
oos78s 020830 0946
0774 020828 1735
008711 C20BItS 1634
08377 0208113 1649
08125 020506 1703
008128 020505 | 2314
007988 020423 2018
coress czoae 1237
oonags o201 1050

Environmental Scences PAD program
PHD assistantships n aquatic andlor uantatve ecology, MSU
PhD Graduste Resaarch Assistaniship
PhD postion n Landscape Modsling
PRD Inguiry
PHD assistanthip i talgrass prae

in, PhD Assistantsps in Siream Ecology

Tomporary folowship for European PRO students
(Graduata Research Assistaniship (PhD) in Land Cover Change
Job posting: PhD Research Fellows - Coyote Ecology

ERBRBERABIBEAERREN

@Shelby_M_Scott (Guidehouse)

@ 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

COVID-19 and Crime: Analysis of crime dynamics amic

U Michigan - Dearborn 23/47



The Interim

@ Following the application process:

<  mathematical modeling November 27,2017 < >
2days ago

News

@ Recruitment Weekend

@ Advisor interviews

° Dec i Si O n ‘ethanol. Nov. 26, 2017, at 11:36 a.m.. Researchers Using Math 1o Boost Wheat Straw epsenet
@ Second-semester senior slump Compcr oty st st s

John D. Murray. Imprint: London : Academic Press, c2018. Physical descripton: ol resource (x, 300 pages)
colorlustations,charts

@ Graduation

@ Apply for external fellowships
@ Prevent burnout

@ Stay engaged in the field
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| HPTE
RUNNING

AND

YOU CANTOO

How to Get Started, Keep Going, and
Make Sense of an Irrational Passion

»
BRENDAN LEONARD

Creator of Semi-Rad.com
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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

o 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

DO THE VERB s
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RUNNING
LINE 18
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- GET COMFORTABLE 1S NOT A " "
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A COMPLICATED UNCOMFORTABLE o4
RELATIONSHIP 52

COMPETE

(AGAINST

YOURSELF)
52

LOVING SOMETHING
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THAN LIKING \T
148

EPILOGUE:
THERE \S NO RIGHT
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157
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DEFINITION
OF SUCCESS
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(EVENTUALLY)

FAST RESOURCES 159
4

ACKNOWLEDGMENTS 160
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Reading IS Research

@ Read, and then read some more
@ Google Alerts
@ Literature organization

mathematical modeling

2dap3 590
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Gun violence, phenomenal reality and parallel worlds: Christina Kallas's multi-
protagonist narratives in The Rainbow Experiment
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% 0 0 6
Evaluating the impact of Project Safe Neighborhoods (PSN) initiative on (W R o
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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

TOU, WHEN
T YOu WERE
¥ou Oou WAD You, A PERSON
SKIPPED m WHO MNEVER

™IS COULD MAVE

TMAGINED

RUM NG

\ \ THIS m

.ab'*”‘
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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

What You Know vs How much you know about it

What You A
Know Undergrad
Eventiwg Master's
Ph.D.
-4}
g Qops! You overshot it!
é Nothing
A Littl How much you

g LAt Alot - how about it
8 www.PHDCOMICS. COM
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Do the Verb Until You Become the Noun

How to become an Applied Mathematician

Applied Mathematician = / n(Apply Math), (1)
0

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

WEFIRATION

-

THE TWE REST
= FimsT oF THE.
A DAYS
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A Fear-Based PhD Plan

N FeAR-BASED FITNESS PLAN |
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Write Your Own Definition of Success

What makes a successful PhD
Candidate?
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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 What makes a successful person?
Candidate?

@ Papers published

@ Conferences attended

@ Courses taken

@ Dissertation quality/length
@ Service

@Shelby_M_Scott (Guidehouse) COVID-19 and Crime: Analysis of crime dynamics amic U Michigan - Dearborn 36/47



Write Your Own Definition of Success

What makes a successful PhD What makes a successful person?
Candidate? @ Focus and self-control

@ Papers published @ Perspective

@ Conferences attended @ Communication

@ Courses taken @ Making Connections

@ Dissertation quality/length @ Critical Thinking

@ Service @ 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?

PEDPLE WHO GET TO DECIDE ‘WHAT
THE POWNT OF ALL YOUR RUNNING 15!

@ You
@ OTHER
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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?

PEDPLE WHD GET TO DECIDE WHAT
THE POWNT OF ALL YOUR RUNNING 15!

@ You
@ OTHER
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Progress is Not a Straight Line

A PLAN
IBEALLY
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Progress is Not a Straight Line

=

@ Step 1: Get into PhD program
| sTeP 2 | @ Step 2: Pass qualifying exam

@ Step 3: Pass comprehensive

exam

@ Step 4: Defend dissertation

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

A PLAN
ACTUALLY

Eaw
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It's Only Half About Science - The Science

An Agent-Based Model of Santa Cruz Island Foxes An Agent—Based Model of the
(Urocyon littoralis santacruzae) which Exhibits an Spatial Distribution and Density
Allee Effect

of the Santa Cruz Island Fox

Shelby M. Scott, Erin N. Bodine & Anne Yust

Shelby M. Scott*, Casey E. Middleton" and Erin N. Bodine""

Technology as a tool in teaching quantitative
biology at the secondary and undergraduate . -
levels: a review A Report from the NIMBioS/DySoC Investigative Workshop on

the Mathematics of Gun Violence
Miranda M. Chen, S. M. Scott & Jessica D. Stevens

Shelby Scott

COVID-19 and crime: Analysis of crime dynamics amidst
social distancing protocols

Shelby M. Scott*1%#2 Louis J. Gross!-2&
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It's Only Half About Science - The Not-Science

i -
e | QR
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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

' Py ~
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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

PUTTING \IN THE WORK

@ EFFORT
O RESULTS

e

AMOUNT

TIME
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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

PUTTING \IN THE WORK

@ EFFORT
O RESULTS

e

AMOUNT

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

A TIMELINE

PROCRASTINATION j

EX
PUT OFF AMAZEMENT
DOING AT HOW
THING LITTLE TIME
IT ACTUALLY
Toox

—

]

OR CONTINUE
PROCRASTINATING
NEXT THING

* 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

LOVE

@ Like*
BOTHER

@ Like¥*
DOTHER

¥AMOUNT MAY ¥AMOUNT may
VARY AND/OR VARY AND/OR
FLUCTUATE FLucTuare
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- e

Epilogue: There is No Right Way to Do It

Questions?
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