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Dodds et al. "Fame and Ultrafame: Measuring and comparing daily levels of ‘being talked about’ for
United States’ presidents, their rivals, God, countries, and K-pop." Journal of Quantitative Description.
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“Storywrangler: A massive exploratorium for sociolinguistic, cultural, socioeconomic, and political
timelines using Twitter”, Alshaabi et al., Science Advances. 2021.



storywranglerﬂ Compare Details About (3 @

from the University of Vermont Computational Story Lab

A visual comparison of phrase popularity in 150 billion tweets. Read more here.
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“Storywrangler: A massive exploratorium for sociolinguistic, cultural, socioeconomic, and political
timelines using Twitter”, Alshaabi et al., Science Advances, 2021.
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Fractal laughter on the internet
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haracterization of stretchable
words and the dynamics of mistypings and misspellings

Tyler J. Gray," [ Christopher M. Danforth," [/ and Peter Sheridan Dodds" [}
! Vermont Complex Systems Center, Computational Story Lab,
Department of Mathematics & Statistics, The University of Vermont, Burlington, VT 05401.
(Dated: July 8, 2019)

Stretched words like *heellllp’ or ‘heyyyyy" are a regular feature of spoken language, often used
to emphasize or exaggerate the underlying meaning of the oot word. While stretched words are
rarely found in formal written language and dictionaries, they are prevalent within social media.
In this paper, we examine the frequency distribution:

billion tweets authored over an 8 year period. W
“stretcly, that capture their main characters

retchable words” found in roughly 100
ice two central parameters, ‘balance’ and
ics, and explore their dynamics by creating visual
tools we call ‘balance plots’ and ‘spelling trees’. We discuss how the tools and methods we develop
here could be used to study the statistical patterns of mistypings and misspellings, along with the
potential applications in augmenting dictionaries, improving language processing, and in any area
where sequence construction matters, such as genetics.
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The tree of laughter is language independent |[Jis
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Tyler Gray et al. "Hahahahaha, Duuuuude, Yeeessss!: A two-parameter characterization of stretchable
words and the dynamics of mistypings and misspellings" 2019 F Dac
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Why Vermont consumes more calories on average:
Average US calories = 267.92
Vermont calories = 268.66 (Rank 29 out of 49)

Why Vermont expends more calories on average:
Average US caloric expenditure = 176.60
Vermont caloric expenditure = 203.22 (Rank 3 out of 49)
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Alajajian et al.,

"The Lexicocalorimeter: Gauging public health through caloric input and output on social media"

PLoS ONE, 2017



http://panometer.org/instruments/lexicocalorimeter/?year=2012&view=dashboard&region=contiguousUS&users=all&state=IL
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Happiness of Cities from Twitter

Atlantic T

The Geography of Happiness
According to 10 Million Tweets
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https://www.youtube.com/watch?v=QmMZ3L2zq5Q

Happiness of Cities from Twitter

beaumontenterprise.com

Q Search @ beaumont enterprise ( ) Web Search by YAHOO! ( ) Businesses

News Entertain cat5 Sports Biz Obits Opinion Photo Video Blogs eEdition

Check it out: Were you 'Seen'? | Featured photo galleries | Southeast Texas nightlife | ‘Like' us on Facebook

The Bayou
Biting satire, commentary & opinion Southeast-Texas style
Email | Twitter | Facebook

Eggheads find Beaumont IS the ‘saddest city’
Tuesday, February 19, 2013 by: gator

[J Comments(4) | I Email | (=) Print Im 55| Q+| 0

That’s what some eggheads at the Department of Mathematics and Statistics at the University of Vermont
have determined.



Happiness of Cities from Twitter

Y L]
rednnneecckckkkkkkkk 5 )“;f
2013/02/18 at 8:53 pm (Edit) '5’!'%

| ! | |

I've lived in quite a few places. The most recently Beaumont, TX. Its a pure
hellhole. Hot, humid, trashy, terrible schools, corrupt government, lots of
crime, no public parks or activities, terrible culture (other than crawfish
boils), completely lacks diversity. This study confirms my suspicions that
cities don’t get any more miserable than this.
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The Daily Unravelllng of the Human Mind ey
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Average Happiness for Twitter
All Tweets in English.
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Black Lives Matter
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Sunday, May 31, 2020

Protests against police brutality in response to the death of George Floyd
Average happiness: 5.63

‘What's making this day sadder than the last seven days:

1. terrorist- T I

2. protest- T I

3. violence- T I

4. not-1 I

5. protesters-T ]

6. racist- T EEEEEE
[ 17, peacefulst

8. no-1

9. arrested-T I
B | —

. shot-T I
14. violent- T EEEE]
15. bullets-T RS
[Z"""16. coronavirus-4
ALY —
18. rape- T I
19. fighting- T IS
20. jil- B
(121 peace+t
22, fire- 1 I
23, kill- T [
24 mysdl ]
125 america+t

Word Rank

187 childe T
Per word average happiness shift

“Say Their Names: Collective Attention Toward Black Victims of Police Violence Following the Death of

George Floyd”. Wu et. al., PLOS ONE. 2023.



Black Lives Matter

"Black Live$ Matter" I 1] m
"#BlackLivesMatter"
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“Say Their Names: Collective Attention Toward Black Victims of Police Violence Following the Death of

George Floyd”. Wu et. al., PLOS ONE. 2023.
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Reaction to George Floyd’s murder: Surveys
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"The emotional and mental health impact of the murder of George Floyd on the US population.”
Eichstaedt et al. PNAS. 2021



The words Americans used after
Chauvin verdict reveal our political
divide

USA TODAY analyzed the volume and tone of talk by
Congress, social media, news outlets and readers as the
man who killed George Floyd was convicted.

Aleszu Bajak, Javier Zarracina and Dan Keemahill, USA TODAY
Published 6:01 AM EDT Apr. 27, 2021 | Updated 8:49 AM EDT Apr. 28, 2021

More
positive
words.

5o negative
12:00 PM 9:00AM  12:00 PM 5:00PM  8:00 PM

SOURCE University of Vermont's Computational Story Lab.



Capitol Insurrection

A ge F i for Twitter January 6, 2021
B N ‘Storming of the US Capitol by Trump supporters.
All Tweets in English. Average happiness: 5.73
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http://hedonometer.org

Capitol Insurrection

Savannah Behrmann &
@SavBehrmannDC

Trump takes stage

Trump's speech ends

The @usatoday article just cited by House managers
during the trial: During Trump's speech, mentions of “civil
war"” on Parler surged to nearly four times the level the
phrase was being shared before it.

10:55 AM

Average sentiment: 5.254

Total posts: 772

Top phrases:

Negative Positive

[——
president trump
godbless
democrat party

When Trump started his speech before the Capitol riot, talk on Parler turned to...
Text analysis shows calls for civil war intensified on the right-leaning social
media app Parler as Trump urged his followers to march on the Capitol

& usatoday.com

stop counting

NOTE Any highly offensive phrases are not displayed

SOURCE Social Media Analysis Toolkit and University of Vermont Computational Story Lab
CREDIT Mitchell Thorson/USA TODAY

12:14 PM - Feb 11, 2021 - Twitter Web App




Graphic detail Russian public opinion The Economist March2th 2022 &

- Senti on ian-language social media soured when Russia invaded Ukraine
Happiness score of tweets in Russian, average per day Score, 9=happiest
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https://hedonometer.org/timeseries/ru_all/?from=2010-01-01&to=2022-05-22

Difference in frequency of words in Russian-language posts on Twitter, %
Between day Russian troops entered Crimea in 2014 and start of current war in Ukraine, top 50 words*

War Sentiment of word M Negative M Positive

Please Help
Ashamed Troop
Peaceful

Horror
Hitler

Width=strength of positivity or negativity Hurrah

Ahaha  Sochi
Pleased
Cooler
Harvest

Smoke 210
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vonnegut-shapes-short.mp4
Media File (video/mp4)
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G Happiness &
LS UVM toll Following Society

i uvmvermont

B

USB in a book? What is this wizardry? Check it

out at the Student Research Conference creative
lounge. #uvmresearch
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http://hedonometer.org/books.html?book=Harry%20Potter%20and%20the%20Sorcerer%27s%20Stone
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harry-potter-vine.mp4
Media File (video/mp4)


Harry Potter and the Deathly Hallows
by J.K. Rowling
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Reagan et al "The emotional arcs of stories are dominated by six basic shapes" EPJ Data Science 2016


http://hedonometer.org/books.html?book=Harry%20Potter%20and%20the%20Deathly%20Hallows

Moby-Dick

by Herman Melville
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Maoby-Dick illustration by Roclowell Kent, 1930
http://whyfiles.org/2015/in-10-languages-happy-words-beat-sad-ones/
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Top Stories: Top Stories: Top Stories:
1: Alice’s Adventures Under Ground : Bein... (19002, 333)  1: Typhoon (1142, 219) 1: The Consolation of Philosophy (14328, 1188)
htt; ter.org/books/v3/19002/ http://hedonometer.org/books/v3/1142/ http://hedonometer .org/books/v3/14328/
2: Dreams (1439, 169) 2: Teddy Bears (51199, 944) 2: The Scarecrow of Oz (957, 162)
http://hedonometer.org/books/v3/1439/ http://hedonometer.org/books/v3/51199/ http://hedonometer.org/books/v3/957/
3: The Human Comedy: Introductions and A... (1968, 175) 3 The Autobiography of St. Ignatius (24534, 201) 3: A Christmas Carol (24022, 188)
http://hedonometer . org/books/v3/1968/ http://hedonometer . org/books/v3/24534/ http://hedonometer .org/books/v3/24022/
4: The Ballad of Reading Gaol (301, 227) 4: The Magic of Oz (419, 186) 4: Sophist (1735, 162)
http://hedonometer . org/books/v3/301/ http://hedonometer .org/books/v3/419/ http://hedonometer .org/books/v3/1735/
5: The History Of The Decline And Fall O... (25717, 1697) 5 Fundamental Principles of the Metaphy... (5682, 1148) 5: A Christmas Carol in Prose; Being a G... (46, 4602)
http://hedonometer . org/books/v3/25717/ http://hedonometer . org/books/v3/5682/ http://hedonometer .org/books/v3/46/
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Top Stories: Top Stories: Top Stories:
1: A Primary Reader: Old-time Stories, F... (7841, 307) 1: The Yoga Sutras of Patanjali: The Boo... (2526, 338) 1: The Wonder Book of Bible Stories (16042, 183)
http://hedonometer.org/books/v3/7841/ http://hedonometer.org/books/v3/2526/ http://hedonometer .org/books/v3/16042/
2: The House of the Vampire (17144, 188) 2: Stories from Hans Andersen (L7860, 262 2: The Serpent River (50923, 306)
http://hedonometer.org/books/v3/17144/ http://hedonometer.org/books/v3/17860/ http://hedonometer.org/books/v3/50923/
3: Savrola: A Tale of the Revolution in L.. (50906, 682) 3: How to Read Human Nature: Its Inner S... (41501, 278)  3: A Hero of Our Time (913, 337)
http://hedonometer.org/books/v3/50906/ http://hedonometer.org/books/v3/41501/ http://hedonometer.org/oooks/v3/913/
4: Romeo and Juliet (1777, 186) 4: The Rome Express (11451, 162) 4: On the Nature of Things (785, 857)
http://hedonometer . org/books/v3/1771/ http://hedonometer . org/books/v3/11451/ http://hedonometer .org/books/v3/ 185/
5: The Dance (by An Antiquary): Historic ... (17289, 222)  5: Chambers’s Journal of Popular Literat... (51100, 312) 5: The Cosmic Computer (20727, 221)
http://hedonometer.org/books/v3/17289/ http://hedonometer .org/books/v3/51100/ http://hedonometer .org/books/v3/20727/

Reagan et al "The emotional arcs of stories are dominated by six basic shapes" EPJ Data Science 2016
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National Science Foundation

Collaboration drives

open resource sharing

Instruments & tools
work to connect disciplines

A. CREATE

Capacity building
through tools

- Develop novel and
powerful instruments for
distant reading and analysis
of narrative data.

v

Harnessing the Data Revolution for Vermont:

Science of
Online
Corpora,
Knowledge, &
Stories

C. INNOVATE

SOCKS data & tools
foster innovation in
theory & practice

- Open science

FAIR data APIs

-HPC & storage capacity
-Open source software

Research outputs at the
intersection of humanities
and STEM deliver novel
entry-points for learners

Training driven by increased research
capacity and next generation impact

D. DELIVER

Building community
through stories

- Develop programs to help
Vermont achieve its goals to
rapidly develop STEM
education & to strongly and
responsibly grow the state’s
tech industry.

D1. Education &
Workforce
Development

=

D2. Broadening
Participation
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SOCKS: Health Applications
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Mental Health
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Stupinski et al., "Quantifying Changes in the Language Used Around Mental Health on Twitter over 10

Years: Observational Study" Journal of Medical Internet Research. 2022.
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‘@' Feature extraction/engineering

harvard

F
I arvard University ow

10K ikes Likes Mental Health & Nature

harvard | larvard Uriversity stucents and

training partners Maartje Bastings (lef),

Carlos Hombakor, and Max Darrol Face count
presert therr gold Delt buckles for finishing

the Leadvile 10C Trail Run in Colorado ir

under 25 hours.

The second-oldest 100-m le -ace in the Hue
United Stazes. the Leedville 100 was
created in 1983 by marathoner Ken Saturat‘on
Calouber t ses fsel apart from most other Brightness
compettions oy asking runners 1o cover
the cou'se at an elevatior of mo-e than
10,000 feet, ard to ascend beyonc 1700C
more than the heignt o Pikes Peak
wice. 2,

#harvarc

78 comments Comments
aidanvegal3d @joyden.kumar th's could be
us buz L play 2k and I mthe one v/t tha A

Barrick et al (2002); Bruce & Hoff (1994); Carruthers et al (2010); DSM-IV (2000)
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Pre-diagnosis model
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Reece & Danforth, "Instagram photos reveal predictive markers of depression." EPJ Data Science 2017

Reece et al. "Forecasting the onset & course of mental iliness with Twitter data." Scientific Reports 2017
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% Amber Case @

@caseorganic

Instagram photos reveal predictive
markers of depression:
epjdatascience.springeropen.com/
articles/10.11... My feed at height of my
depression vs. now. #depression

8/8/17,1:02 PM



Estimating the happiness benefits of nature
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Schwartz et al., "Exposure to urban parks improves affect and reduces negativity on Twitter." 2019.
Schwartz et al., "Gauging the happiness benefit of US urban parks through Twitter." PLOS ONE. 2022.



Estimating the happiness benefits of nature

Context from
geolocation data l_>—._.+.—._ A n ad
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Minor et. al., “Nature Exposure is Associated With Reduced Smartphone Use". Environment & Nature.
2023.
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LEMURS

LIVED EXPERIENCES MEASURED USING RINGS STUDY




LEMURS App

10207 10207

LEMURS

a tool for your wellness

v

study that aims to We want to understand what's going on

the dashboard, you will be able to
UVM student wel

ata deeper level. Wear your ring

p track of your progress and the
 your data through this app at

amount of compensation you will

cast once a week receive.
completion of weekly survey

participants* wel-being will

=

monitored as they engage in
rventions each semester.
We want to learn more about your w “This app will help keep track of task
veekly surveys on completion and remind you of what
This spring, udy participan
be randomized into 4 intervention
The LEMURS app is designed to support

your participation in the LEMURS study.

must be done in order to receive
compensation for your participation.

groups: therapy, exercise, nature, and partiei>

We understand you are a busy, full-time

student so we created an all-in-one hub

for you to complete the study tasks.

your intervention. Explore and plan

your programming for th

ﬁ. The University of Vermont

MassMutual  yonder



NatureDose App

NatureScore

83.2

Park Space

Open Water

Park
Features

Satellite
Infrared
Vegetation
Measurements

GIS & Land
® Classification
Databases

\ Noise, Air,

® g Light
Pollution

Computer Vision
(aerial and street

view analysis)




MoodLifters

Mood Lifters Has 3 Key Weekly Components . sm
Mood Lifters

1. Check in

Before each meeting begins, we will ask you to fill in brief questionnaire so we can track your improvements over
time. We will also review points earned over the prior week, discuss any barriers you may have experienced, and
answer any questions you may have.

2. Meetings

We introduce a new topic each week in one of 6 categories (sleep, body, thoughts, behaviors, emotions or
relationships). We discuss the research behind each topic and explore strategies for incorporating that research
into your daily life. Example topics include: sleep strategies, the importance of exercise, improving relationships,

your { ing your negative thoughts and increasing joy and contentment.

3. Points

Points are earned by participating in activities related to the topic of each meeting. Each activity is assigned
points. The ultimate goal is for you to turn the strategies you learn in the Mood Lifters meetings into healthy
habits. As with any new skill, participants will need to practice these new strategies in order to master them. Our
data strongly suggests that successfully adopting these habits will lead to a happier and healthier life.




Oura: heart rate, heart rate variablity, sleep
stages, breathing, temp, activity, readiness
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Sleep Stages

Awake

REM

Light

Deep
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Bedtime
21:5 10:24PM
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REM

Deep
Efficiency
Restfulness
Latency

Timing

12AM 2AM

Wake-up time

04:45

6h 8min

1h 36min

1h 3min

91%

85

6&min

100

38min

1h 36min

3h 29min

1h 3min

2



OURA
Today &
READINESS

50

Pay attention
Take time to recover

Your body temperature is still elevated.
Make recovery your number one
priority today.

SLEEP

2. Rest Mode is on

A

Readiness

50

Pay attention

Take time to recover

Your body temperature is still elevated.
Make recovery your number one priority
today.

Your body temperature for the past 7 nights




Oura: Sleep hygiene in UVM first-years
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Oura: Sleep hygiene in UVM first-years

bedtime start bedtime end
12 12
11 1
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Oura: Stages of Sleep in UVM first-years
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Lowest heart rate
3 9 bpm

Average 43 bpm
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Oura: Shapes of Sleep worldwide

The Hammock The Downward Slope

Example Example

WM

The Hill The Uplands

Example Example

iyt

https://ouraring.com/blog/sleeping-heart-rate/



https://ouraring.com/blog/sleeping-heart-rate/

Oura: Shapes of Sleep in UVM first-years

2.5

2.0 1 b

stdized HR

-15

0 5 10 15 20 25 30 0 5 10 15 20 25 30
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Fudolig et. al., “The two fundamental shapes of sleep heart rate dynamics and their connection to mental
health.” In Review. 2023.
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LEMURS: Preliminary Findings oy
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LEMURS: Preliminary Findings

» More than half of LEMURS participants met the
criteria for generalized anxiety disorder (GAD) at
least once during their fall semester.
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LEMURS: Preliminary Findings

» More than half of LEMURS participants met the
criteria for generalized anxiety disorder (GAD) at
least once during their fall semester.

» Controlling for factors already known to predict

stress, nightly respiratory rate is dominant predictor.
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LEMURS: Preliminary Findings

» More than half of LEMURS participants met the
criteria for generalized anxiety disorder (GAD) at
least once during their fall semester.

» Controlling for factors already known to predict
stress, nightly respiratory rate is dominant predictor.

» Nighttime heart rate patterns cluster into two
archetypal sleep arcs; prior mental health diagnosis
& past traumatic experiences most associated, as
are shorter deep and REM sleep.
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LEMURS: Preliminary Findings ey

» More than half of LEMURS participants met the
criteria for generalized anxiety disorder (GAD) at
least once during their fall semester.

» Controlling for factors already known to predict
stress, nightly respiratory rate is dominant predictor. Steep & ellbaing

» Nighttime heart rate patterns cluster into two
archetypal sleep arcs; prior mental health diagnosis
& past traumatic experiences most associated, as
are shorter deep and REM sleep.

> Average heart rate for participants assigned to the
Nature Experiences group significantly lower than
Self-Monitoring (control) group, holding demographic
characteristics constant.
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LEMURS: Preliminary Findings ey

» More than half of LEMURS participants met the
criteria for generalized anxiety disorder (GAD) at
least once during their fall semester.

» Controlling for factors already known to predict
stress, nightly respiratory rate is dominant predictor. Steep & ellbaing

» Nighttime heart rate patterns cluster into two
archetypal sleep arcs; prior mental health diagnosis
& past traumatic experiences most associated, as
are shorter deep and REM sleep.

> Average heart rate for participants assigned to the
Nature Experiences group significantly lower than
Self-Monitoring (control) group, holding demographic
characteristics constant.

» Mood, sleep, & physiological health benefits: walk
w/friend! The most scalable & accessible
intervention.
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Future

» Recruit new cohort each year, platform for wellness
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Future

» Recruit new cohort each year, platform for wellness
» LEMURS Coaching: Single-Session Interventions
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Future

» Recruit new cohort each year, platform for wellness
» LEMURS Coaching: Single-Session Interventions
» Incentive experiment in Spring 2024
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Future

» Recruit new cohort each year, platform for wellness
» LEMURS Coaching: Single-Session Interventions
» Incentive experiment in Spring 2024

» LEMURS Community: Gallup panel
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Future e

Recruit new cohort each year, platform for wellness Sioap & Weltboing
LEMURS Coaching: Single-Session Interventions

LEMURS Community: Gallup panel

Goal: personalized health recommendations
(think: umbrella)

>
>
» Incentive experiment in Spring 2024
>
>
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http://storywrangling.org
http://hedonometer.org

Summary

» Data Science — Social Good!

Happiness &
Society

Sleep & Well-being

Frame 65/71

F DA



http://storywrangling.org
http://hedonometer.org
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» Data Science — Social Good!
» StoryWrangler http://storywrangling.org
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http://storywrangling.org
http://hedonometer.org

Summary

» Data Science — Social Good!
» StoryWrangler http://storywrangling.org
» Hedonometer http://hedonometer.org
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http://storywrangling.org
http://hedonometer.org

Summary

» Data Science — Social Good!
» StoryWrangler http://storywrangling.org
» Hedonometer http://hedonometer.org

» Lived Experiences Measured Using Rings Study
(LEMURS)
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http://storywrangling.org
http://hedonometer.org

Summary

» Data Science — Social Good!
» StoryWrangler http://storywrangling.org
» Hedonometer http://hedonometer.org

» Lived Experiences Measured Using Rings Study
(LEMURS)

» Science of Online Corpora, Knowledge, & Stories
(SOCKS)
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http://storywrangling.org
http://hedonometer.org

Outline

Happiness & Society
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The Lived Experiences Measured Using Rings Study (LEMURS)
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