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The daily unravelling of the human mind:

6.15

2009-05-21 to 2010-12-31;

0 4 8 12 16 20 24 4 8 12 16 20 24
hour of day (local time)

S

g

5

=

2

2

3

E

go 4 8 12 16 20 24 4 8 12 16 20 24

hour of day (local time)

Happiness:

Socrates et al.: Bentham: Jefferson:
eudaimonia[“‘]' hedonistic .the pursuit of
calculus happiness

Early drafts:
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Happiness:

Even the odd modern economist
is happy:
“Happiness” by Richard Layard ['°!

RICHARD LAYARD

[amazon] (E)
What makes us happy?
Layard’s summary:
Dominant factors:
» Family
lationshi
caloies e
» Financial situation
» Personal Values
» Work
. » Personal Freedom
» Community and
Friends
Unimportant factors:
> Age » Inherent
» Gender intelligence
» Education » Looks

Desiring happiness—not just for boffins:

» Average people routinely report being happy is what
they want most in life['% 16, 6]

» And it matters: “Happy people live longer:...”
Survey by Diener and Chan. [°!

A Plateau of Happiness

4s part of the World Values Survey project, inhabitants of diferent countries
and territories were asked how happy or satisfied they were. Below is 2
sampling of happiness rarkings, along with economic status.

HAPPINESS SCORES FROM 2000 POLL.
s

National indices of

well-being:

» Bhutan

e "y » France
g = » Australia

GNP PER CAPYTA (1995)

s 500 10000 1500 20000 25000 530,000
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An easy knock:

Science = Orwell

Emotional content

So how does one measure
1. happiness?

Policy = Brave New World

2. levels of other emotional states?

Just ask people how happy they are.
» Experience sampling® > %l (Csikszentmihalyi et al.)
» Day reconstruction!'?] (Kahneman et al.)

But self-reporting has some drawbacks:
» relies on memory and self-perception

» induces misreporting !
» costly

Happiness, attention, and doing:

restisiesp @

home computer (@)

@ commuting, traveling
grooming, self care .' ligtaning to radio, news
other @)
@ daing housework
watshing television ()
@ reading
relzping, nothing special (@

@ taking care of your children
shopping, amands @
prepanng food @

waling, aking prh: -..hsmng 1o music

. unpleasant mind wandering
. neutral mind wandering

. not mind wandsring

35 45 55 65 75 85 a5

‘Naw\g warshipping/meditating

playing
. falking, conversation
exercising @ . making
love

. pleasant mind wandering

Fig. 1. Mean happiness reported during each ac-
tivity (top) and while mind wandering to unpleas-
ant topics, neutral topics, pleasant topics or not
mind wandering (bottom). Dashed line indicates
mean of happiness across all samples. Bubble area
indicates the frequency of occurrence. The largest
bubble (“not mind wandering”) corresponds to
53. 1% of the samples and !he smallest bubble
") to

§
0.1% of the samples.

Killingsworth and Gilbert,
Science, 2010113
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We'd like to build an ‘hedonometer’:

» An instrument to ‘remotely-sense’
emotional states and levels, in real
time or post hoc.

Ideally:

» Transparent .
P » Non-reactive

» Fast
) » Complementary to
> Based on written self-reported measures
expression

. » Improvable
» Uses human evaluation

Measuring Emotional Content

» |dea: Build on measures of the emotional content of
individual words.

» Osgood et al. (1957) 2% identified
a basis of three psychological variables as semantic
differentials:
» Valence: bad + good
» Dominance: weak « strong
» Arousal: passive <> active

ANEW study

» ANEW = “Affective Norms for English Words”
» Study: participants shown lists of isolated words

» Asked to grade each word’s valence, arousal, and
dominance level

» Integer scale of 1-9

» N =1034 words—previously identified as bearing
emotional weight

» Participants = College students (*cough*)
» Results published by Bradley and Lang (1999) [°!
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1999 ANEW study—three 1-9 scales:

valence:

dominance:
] [——1
B ;]J__-F_TL
gﬂ HOEED ACES
ANEW study:

Valence = Happiness:

» Valence scale presented to participants as a
‘happy-unhappy scale.

» Participants were further told:

“At one extreme of this scale, you are happy,
pleased, satisfied, contented, hopeful. ...

The other end of the scale is when you feel
completely unhappy, annoyed, unsatisfied,
melancholic, despaired, or bored.”

Top and Bottom 5 words by valence

triumphant (8.82)
paradise (8.72)
love (8.72)

loved (8.64)
miracle (8.60)

rape (1.25)
suicide (1.25)
funeral (1.39)
cancer (1.50)
rejected (1.50)

AW N =
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ANEW study words—examples

:j love/paradise/triumphant
7 glory/luxury/trophy
> 6 optimism/pancakes/church
3 engine/paper/street
& o . . :
= derelict/neurotic/vanity
3 fault/corrupt/lawsuit
9 trauma/hostage/disgusted
1 j funeral/rape/suicide

0 50 100 150 200
frequency
ANEW = “Affective Norms for English Words” (]

Measuring the happiness of a text:

ANEW

Lyrics for ;
e fi
Michael Jackson's Billie Jean words  * 7t v fi
- k=1 love | [872 |1| |Yea=
“She was more like a beauty queen 2 eilar 839 |1 T flc
from a movie scene. 3. baby 8.22| |3 k
4. beauty 782 |1
And mother always told me, 5. truth 780 |1 A 4
love. 6. people 7.33| |2 .
be careful who you love. » 5 o 33 B Vg joan = 7.1
And be careful of what youdo | | L-STOne o fee oy
" " 8. young 6.89| |2
cause the lie becomes the truth. 9. girl 6.87| |4 v —63
Billie Jean is not my lover, 10. movie | |6.86| |1 Thriller == %+
She's just a girl who claims }; perfume 212 } v —64
- Yoy . queen X Michael — “-
e 13 name | |5.55 |1 Jackson
14. lie 279 |1

Song Lyrics—average happiness

Q
Re]
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6.3
6.2
6.1

6

mean valence v

5.9
1960 1970 1980 1990 2000 2010
year

Finding Happiness

Measunng

Data sets

Blogs
Twitter
Geography
Health
Demographics
Movement
Networks
Phrases
The End

References

l NIVERSITY |0I
o/ VERMONT

“a 190f 95

Finding Happiness

Measuring

Data sets

Blog
Twitter
Geography
Health
Demographics
Movement
Networks
Phrases

The End

References

@v

ENIvERSITY | |
§VERMONT

Q> 200f95

Finding Happiness

Twitter

Geography
Health
Demographics
Movement
Networks
Phrases

The End

References

l NIVERSITY |0I
o VERMONT

Qe 210f95

Song Lyrics—measurement robustness
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Song Lyrics—average happiness of genres:

7 “’.“"‘n““’o‘m
o ¥ o o0 DDDDDDDD SISl ;
>> = Bpg - oo g DDDD g [t e e]
q)cvs 6.5 ﬁﬁm;&* s, 4 ﬁQOQg *3 ““0‘ 00
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) 6 A ‘A A AMA
©
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€ 5l X RapHipHop 6.01) <« :‘ XTI
% Punk (5.61) <«
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Valence shift details:

Given two texts a and b:

» Measure difference in average valence: v;(,,,; — véﬁ_zy

» Break difference down by contributions from
individual words:

a)

Vav,
=100 x [pjp — pla]H
ave Vavg]

Z A= Vavg - Ve(zig);

» Rank words by |A|
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Happiness Word Shift Graph:

Per word drop in valence of lyrics from 1980-2007 relative to valence of lyrics fron

I 1 .
; lonely 1 %T Key:
3] Chate
§ g = ]
5 Eldeath T hore tHith 1
7 L dead 1 [ music | party 1
g EQ\?;TE [ fgood sex t
gy Qtear s Decteasee nelavely | Increases i elaively
£ 19| Chell 1 contribute to drop contribute to increase
2 13 Dfall 1 in average valence in average valence
o 14 E‘swn 1
S 15} ost 1
S . Hee! oney =
17 Hburn [ death 1 rouble | I
18 [lie O dead 1 loneliness 1 I
19) [scared Osick t devil |
20 [afraid Increases in relatively Decreases in relatively
g; i _[]mus\c ¢ low valence words low valence words
> g:)g g contribute to drop contribute to increase
% touble | B in average valence in average valence
25} loneliness | [I
20 -10 0 10
Per word valence shift
Top 16 of ~ 20,000 artists:
Rank  Artist Valence
1 All-4-One 7.15
2 Luther Vandross 712
3 S Club 7 7.05
4 K Ci & JoJo 7.04
5 Perry Como 7.04
6 Diana Ross & The Supremes  7.03
7 Buddy Holly 7.02
8 Faith Evans 7.01
9 The Beach Boys 7.01
10 Jon B 6.98
11 Dru Hill 6.96
12 Earth Wind & Fire 6.95
13 Ashanti 6.95
14 Otis Redding 6.93
15 Faith Hill 6.93
16 NSync 6.93

(criteria: > 50 songs and > 1000 ANEW words)

Bottom 16 of ~ 20,000 artists:

Rank Artist Valence
1 Slayer 4.80
2 Misfits 4.88
B Staind 4.93
4 Slipknot 4.98
5) Darkthrone 4.98
6 Death 5.02
7 Black Label Society 5.05
8 Pig 5.08
9 Voivod 5.14
10 Fear Factory 5.15
11 Iced Earth 5.16
12 Simple Plan 5.16
13 Machine Head 5.17
14 Metallica 5.19
15 Dimmu Borgir 5.20
16 Mudvayne 5.21

(criteria: > 50 songs and > 1000 ANEW words)
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Data sets:

Texts:
» Song lyrics and titles (1960-2008)
State of the Union (SOTU) Addresses (1790-2008)
Twitter, 2008—
» Blogs (wefeelfine.org)
New York Times (20 years)
Gutenberg.org
Google Books: http://ngrams.googlelabs.com/ (i)

BBC transcripts

v

v

v

v

v

v

Data sets:

» Blog phrases containing “I feel...”, “I am feeling”, etc.,
taken from wefeelfine.org (i) (API, 2005—2010)

An exploration of human
emotion, in six movements

‘ ' » Created by
£ Jonathan Harris
« ‘ & Sep Kamvar

Jonathan Harris, wefeelfine.org

(Loading Movie)
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wefeelfine-harris-2.mov
Media File (video/quicktime)
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wefeelfine.org:

Weather Location.

ifeel very lonely and unoticed and that i am poised in a point of my life when i am able to do great things but
just cant quite get them started

ifeel lonely recently

i feel lonely things are all good but i miss the way things used to be

ifeel really lonely every night because i dont have any good friends irl that i can just talk about anything with

ifeel really lonely and like any sensible loser i have to write about it in a blog
i feel so lonely inside

i feel st

wefeelfine.org:

Weather Location

afghanistan

wefeelfine.org:

i'm just feeling so awesome

Nov 2, 2009/ from 21 year old
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More data sets:

6. New York Times (20 years)

7. Gutenberg.org

8. Google Books: hitp:/ngrams.googlelabs.com/ (H)
9

Data sets:

Counts Song lyrics | Song titles
All words | 58,610,849 | 60,867,223
Individuals | ~ 20,000 | ~ 632,000

Counts blogs SOTU
All words | 155,667,394 1,796,763
Individuals | ~ 2,335,000 43

Counts Twitter
All words | ~ 100 billion

Tweets ~ 10 billion
Individuals | ~ 100 million

Most frequent ANEW words:

Rank  Song lyrics
1 love (7.37%)
time (4.18%)
baby (2.75%)
life (2.59%)
heart (2.14%)
o

Song titles
love (7.39%)
time (4.19%)
baby (2.75%)

life (2.60%)
heart (2.15%)

blogs SOTU twitter
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Finding Happiness

Twitter

Geographi@

Health

Demographics

Movement

good (4.89%)
time (4.72%)
people (3.94%)
love (3.31%)
life (3.13%)

people (5.49%)
time (4.09%)
present (3.45%)
world (3.10%)
war (2.98%

home

good (4.50%)
love (4.45%)
time (3.30%)
people (2.06%)
(1.71%)
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Blogs—Overall trend

O o

I I i I
|US Election 11/4@ |

o
©

average happinessh
[o2]

o
o)

1 Jackson
m9/10 !
5.7

s

ASOND JFMAM J JASOND JFMAM J JASOND J FMAM J JASOND J FMAM J JASOND J RVA

2005 2006 2007 2008 2009

Blogs—Age:

o

valence (V)

o g oo oo oo

U N ® © o

1320 30 40 50 60 70 80

blogger age

» Average happiness as a function of the age bloggers
report they will turn in the year of their posting.

Tres: born in 1960-1969 (hays=5.96)
Teomp: 14 years old (hayg=5.55)

111 sick
—thate
—1 stupid
5 happy +1t
love +1
—1depressed
—1bored
—1lonely
~ 10 —talone
X: "Tmad Text size
~1pain
o 1 +[f|ife Tret  Teomp
he] loved +1 D
515 —tupset g ‘
= 10t —tfat
fun +1 Balance:
~tdead -169: +69
—1scared " +1
20{10° —1terrible O
friend +1
people +1
10° -1 confused ]
-100 0 time -1 — .
251 Xioi0hagi  —thurt )
-20 -10 0 10 20

Per word average happiness shift 6favg,» (%)

2010
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Trer: Male (havg=5.91)
Teomp: Female (hay=5.89)

1 love +1
—thurt
-1 hate
—-tsad
5 +1good
—talone
baby +1
Loved +1
appy +1
=10 —1stupid
é =1 guilt Text size:
~1sic
Id \F heart +1 Tret Teomp
he] —1scared D
515 —tlost ‘D
= | +1 music
+| free Balance:
death = _go7; +507
life +1 + +1
20420 family +1 O
11 christmas
cold -1
10° —tupset
-100 0 P friend +1 . .
259 i) Ohavg dead -
-100 -50 0 50 100

Per word average happiness shift 6%avg,» (%)

1.0:

language assessment by Mechanical Turk

» Twitter, Google Books, Music Lyrics, and the New
York Times.

» 5000 most frequency used words for each corpus.

» 10,

222 words, 50 evaluations each.

amaxonmechamcal turk e

Mechanical Turk is a marketplace for work.

Wrkers seiact fom thousand oftasks and work whanarer s corverient.

Money Get Results
by working on HITs

|
[ ———

Qv 39of 95
Finding H
valence word valence std dev twitter g-books nyt lyrics
rank rank rank rank rank
1 laughter 8.50 0.93 3600 - - 1728
'\Hﬁfs;‘“n'e‘”sz 2 happlness 8.44 0.97 1853 2458 - 1230
3 love 8.42 1.11 25 317 328 23
Data sets 4 happy 8.30 0.99 65 1372 1313 375
soge 5 laughed 8.26 1.16 3334 3542 - 2332
""" 6 laugh 8.22 1.37 1002 3998 4488 647
Twitter 7 laughing 8.20 1.11 1579 - - 1122
8 excellent 8.18 1.10 1496 1756 3155 -
Geography 9 laughs 8.18 1.16 3554 - - 2856
Health 10 joy 8.16 1.06 988 2336 2723 809
" successful 8.16 1.08 2176 1198 1565 -
Demographics 12 win 8.12 1.08 154 3031 776 694
13 rainbow 8.10 0.99 2726 - - 1723
Movement 14 smile 8.10 1.02 925 2666 2898 349
15 won 8.10 1.22 810 1167 439 1493
Networks 16 pleasure 8.08 0.97 1497 1526 4253 1398
17 smiled 8.08 1.07 - 3537 - 2248
Phrases 18 rainbows 8.06 1.36 - - - 4216
The End 19 winning 8.04 1.05 1876 - 1426 3646
20 celebration 8.02 1.53 3306 - 2762 4070
References 21 enjoyed 8.02 1.53 1530 2908 3502 -
22 healthy 8.02 1.06 1393 3200 3292 4619
23 music 8.02 1.12 132 875 167 374
24 celebrating 8.00 1.14 2550 - - -
. . 25 congratulations 8.00 1.63 2246 - - -
26 weekend 8.00 1.29 317 - 833 2256
V 27 celebrate 7.98 1.15 1606 - 3574 2108
28 comedy 7.98 1.15 1444 - 2566 -
29 jokes 7.98 0.98 2812 - - 3808
30 rich 7.98 1.32 1625 1221 1469 890
.l‘NlVFR Y | |
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valence word valence std dev twitter g-books nyt lyrics
rank rank rank rank rank
10193 violence 1.86 1.05 4299 1724 1238 2016
10194 cruel 1.84 1.15 2963 - - 1447
10195 cry 1.84 1.28 1028 3075 - 226
10196 failed 1.84 1.00 2645 1618 1276 2920
10197 sickness 1.84 1.18 4735 - - 3782
10198 abused 1.83 1.31 - - - 4589
10199 tortured 1.82 1.42 - - - 4693
10200 fatal 1.80 1.53 - 4089 - 3724
10201 killings 1.80 1.54 - - 4914 -
10202 murdered 1.80 1.63 - - - 4796
10203 war 1.80 1.41 468 175 291 462
10204 kills 1.78 1.23 2459 - - 2857
10205 jail 1.76 1.02 1642 - 2573 1619
10206 terror 1.76 1.00 4625 4117 4048 2370
10207 die 1.74 1.19 418 730 2605 143
10208 killing 1.70 1.36 1507 4428 1672 998
10209 arrested 1.64 1.01 2435 4474 1435 -
10210 deaths 1.64 1.14 - - 2974 -
10211 raped 1.64 1.43 - - - 4528
10212 torture 1.58 1.05 3175 - - 3126
10213 died 1.56 1.20 1223 866 208 826
10214 kill 1.56 1.05 798 2727 2572 430
10215 killed 1.56 1.23 1137 1603 814 1273
10216 cancer 1.54 1.07 946 1884 796 3802
10217 death 1.54 1.28 509 307 373 433
10218 murder 1.48 1.01 2762 3110 1541 1059
10219 terrorism 1.48 0.91 - - 3192 -
10220 rape 1.44 0.79 3133 - 4115 2977
10221 suicide 1.30 0.84 2124 4707 3319 2107
10222 terrorist 1.30 0.91 3576 - 3026 -
std dev word valence std dev twitter g-books nyt lyrics
rank rank rank rank rank
1 ff@king 4.64 2.93 448 - - 620
2 fekckin 3.86 274 1077 - - 688
3 f¥eked 3.56 271 1840 - - 904
4 pussy 4.80 2.66 2019 - - 949
5 whiskey 5.72 2.64 - - - 2208
6 slut 3.57 2.63 - - - 4071
7 cigarettes 3.31 2.60 - - - 3279
8 frexck 4.14 2.58 322 - - 185
9 mortality 4.38 2.55 - 3960 - -
10 cigarette 3.09 252 - - - 2678
" motherf *kers 2.51 2.47 - - - 1466
12 churches 5.70 2.46 - 2281 - -
138 motherfkking 2.64 2.46 - - - 2910
14 capitalism 5.16 245 - 4648 - -
15 porn 4.18 243 1801 - - -
16 summer 6.40 2.39 896 1226 721 590
17 beer 5.92 2.39 839 4924 3960 1413
18 execution 3.10 2.39 - 2975 - -
19 wines 6.28 237 - - 3316 -
20 zombies 4.00 237 4708 - - -
21 aids 4.28 2.35 2983 3996 1197 -
22 capitalist 4.84 2.34 - 4694 -
23 revenge 3.7 2.34 - - - 2766
24 medonalds 5.98 233 3831 - - -
25 beatles 6.44 2.33 3797 - - -
26 islam 4.68 2.33 - 4514 - -
27 pay 5.30 232 627 769 460 499
28 alcohol 5.20 2.32 2787 2617 3752 3600
29 muthaf+¥kin 3.00 231 - - - 4107
30 christ 6.16 231 2509 909 4238 1526

English’s scale-invariant, positive bias: 'l
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» Social organism story manifested in language.
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The very surprising tunable hedonometer:
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Twitter—living in the now:
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» Quantifying the quotidian.
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Twitter—living in the now:
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» Makes the unexpected believable...

The happiest distribution:
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Twitter—overall time series:
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» Global happiness spikes due to predictable rituals.

» Global sadness spikes due to unpredictable,

exogeneous shocks.
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Finding Happiness

Twitter—weekly time series:

Twitter happiness: January 01, 2011 to December 31, 2011 5.5, LR ROz 2 Measuring
) Happiness
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° thlnk: References
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» Inflation: NYT piece () on the blueness of Tuesdays.
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hedonometer.org (FH) (launching Tuesday, The Geography of Happiness: o Happiness

April 30, 2013)

Measuring
Happiness
Daily Happiness Averages for Twitter, 2008 to present b1s Data sets
®Sun ®Mon ©Tue ©Wed OThu ©Fri ®Sat Blogs
7 [ B Twitter
‘5 [ Geography
8351 R s g Health
" ° ~» s Demographics
b Movement
" ¢ » Networks
Phrases
» From “The Geography of Happiness: Connecting The End
Twitter sentiment and expression, demographics, Reterences
. and objective characteristics of place”, Mitchell et al.,

Ocober 2009 Apd iy  Ocober 2010 Ay  Ocober 2011 Apd Ay  Ocober 2012 ApA  Jy  Ocober 2013

. [19] [ ] .
T L L L " 2013, to appear in PLoS ONE "7\, ,\)
Chm o M4 aw Cubw R0 A4 dn O Bt e dn Ombw Bz A4 o Odew 2o » See blog posts here (H), here (H), and here ().
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http://onehappybird.com/2013/03/04/the-twitter-diet/
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See Blog post on onehappybird ()

Happiest Cities:

Napa, CA|

Idaho Falls, ID|
Longmont, CO|
Simi Valley, C,
San Clemente, CA|
Santa Rosa, CA|
Davis, CA|

Gilroy, C,

Nashua, NH--MA|
Boulder, CO|
Porterville, CA|
Amarillo, T
Asheville, NC|

6.12

6.13

6.14

6.15

6.16

avg

6.17

6.18

6.19

6.2
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Saddest Cities (geoprofanity):

Beaumont, TX|
Monroe, LA|
Shreveport, LA|
Albany, G,
Flint, MI

Rapid City, S|
Texas City, T.
Lima, OH|
Texarkana, T:
Alexandria, LA
Houma, LA|
Dalton, GA|
Montgomery, Al
Waterbury, C
Port Arthur, TX|

5.88 5.89 5.9 5.91 5.92

avg

Validity test #30,231(b):

Gallup well-being Gun violence Peace AHR score BAFSS score

BRFSS score
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E paopl.no. vilent cimespar 100000 pools, Jad poplaen
~osf + per 100000 eopl, Pocs ffcars per 100000 poope 64 o

2011)
AHR score: Americas Heslth Rarikin, composite indax of
Benavior, Community & Envirorment, Pl and Cinica Gare:
metcs (2011)

15 ot Pesce ais BRFSS score: Average scoro from the BehavoralPisk Factor
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Gun violence

Good news for Valentine’s Day:

Happiness and Marriage:

6.2 ; ——— ‘

6.15

Happiness
o
o o
[ a =

Ll
©
a

% of population married

5.93
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Obesity and tweets—

“McDonalds”:
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‘Word p p-value
cafe -0.509 | 6.07 x 101
sushi -0.487 | 9.93 x 10713
brewery -0.469 | 8.67 x 10712
restaurant | -0.448 | 8.93 x 10711
bar -0.435 | 3.59 x 1010
banana -0.434 | 3.77 x 10710
apple -0.408 | 5.22x 107°
Obesity rates and fondue -0.403 | 8.34 x 107
wine -0.400 | 1.08 x 1078
usage of delicious | -0.392 | 2.17 x 10-%
food-related dinner -0.386 | 3.85 x 1078
i coffee -0.384 | 4.51 x 1078
words: bakery 20.383 | 5.12x 1078
bean -0.378 | 7.88 x 1073
Negative espresso -0.377 | 847 x10~%
lati cuisine -0.376 | 8.82x 10~%
correlations foods 0.374 | 1.07x10°7
tofu -0.372 | 1.27 x 1077
brunch -0.368 | 1.79 x 1077
veggie -0.364 | 2.46 x 1077
organic -0.361 | 3.13x 1077
booze -0.360 | 3.34 x 1077
grill -0.354 | 54 %1077
chocolate | -0.351 | 6.77 x 1077
#vegan -0.350 | 7.47x 1077
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Obesity rates and
usage of
food-related
words:

Positive
correlations

mcdonalds | 0.246 | 6.18 x 10742
eat 0.241 | 8.22x 1074
wings 0.222 | 2,13 x 1073
hungry 0.210 | 3.65 x 1073
heartburn | 0.194 | 7.37 x 1073
ham 0.177 | 1.45x 1072

‘cafe’ usage frequency vs. fraction with College degree:

o
Q
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(per capita)
o o o o
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Occurence of “cafe
° o
o o
o o
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") =0.481
p-value = 4.90 x 10~

234

60 70
% population with college degree

Word usage frequency vs. fraction with College degree:
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‘Word P p-value havg (W) ‘Word p-value Davg (i)
cafe 0.481 [ 4.9x 1072 6.78 me 3.26 x 1071° 6.58
pub 0.463 | 3.14 x 10721 6.02 love 6.51 x 10712 8.42
software 0.458 | 9.07 x 1072 6.30 my 1.97 x 10712 6.16
yoga 0.455 | 1.85 x 10720 7.04 like 6.04 x 10712 7.22
grill 0.433 | .78 x 10718 | 6.24 hate 876 x 10712 | 234
development | 0.424 | 1.14 x 10717 6.38 tired 1x 1071 3.34
emails 0.419 | 2.87 x 10717 6.54 sleep 1.27 x 1011 7.16
wine 0.417 | 3.83x 10717 | 6.42 stupid -0.328 | 8.55 x 101 2.68
library 0.414 | 647 x 10717 | 6.48 bored -0.315 | 511 x 10710 | 3.04
art 0.414 | 6.8 x 10717 6.60 you -0.315 | 5.23x 10710 | 6.24
sciences 0.410 | 1.54 x 10716 | 6.30 goodnight | -0.305 | 1.77x 107 | 6.58
pasta 0.410 | 1.57 x 10716 6.86 bitch -0.295 | 6.51 x 107 3.14
lounge 0.409 | 1.68 x 10716 6.50 all -0.289 | 1.33x 1078 6.22
market 0.408 | 2.2x 107! 6.28 lie -0.285 | 224 x 1078 2.60
india 0.407 | 2.5 x 10716 6.42 mom -0.284 | 2.42x 1078 7.64
drinking 0.405 | 3.74 x 10716 6.14 wish -0.271 | 1.05x 1077 6.92
technology 0.405 | 3.76 x 1016 6.74 talk -0.267 | 1.74 x 1077 6.06
forest 0.405 | 3.83x 10716 |  6.68 she 2.01 x 1077 6.18
brunch 0.405 | 3.89 x 10716 | 6.32 know -0.262 | 278 x 1077 | 6.10
dining 0.403 | 4.92 x 10716 6.48 ill -0.259 | 4.11 x 1077 2.42
supporting 0.399 | 1.1x10°15 6.48 dont -0.258 | 4.54 x 1077 3.70
professor 0.398 | 1.23 x 1015 6.04 well -0.256 | 5.3 x 1077 6.68
university 0.392 | 3.62 x 1071° 6.74 don’t -0.255 | 5.8x 1077 3.70
film 0.391 | 427x 10715 | 6.56 give -0.255 | 5.84x 1077 | 6.54
global 0.391 | 4.72 x 10~ 15 6.00 friend -0.255 | 6.27 x 1077 7.66
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Explore more here (5).
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an Disgo. O

Nashville, TN
Sacramento, CA
Indianapolis, IN
OH

Baton Rouge, LAl
Philadelphia, PAl

Houston, TX|
Washington, DC|
Atlanta, GA|
Virginia Beach, VA|
Baltimore, MD|

San Diego, CA

Figure 1. Each point corresponds to a geo-located tweet posted between 1/1/11 and 8/10/11. Twitter activity scems to correlate
with urban areas. Note that the image contains no cartographic borders, simply a small dot for each message. Insets: A (U.S.), B
(Washington, D.C.), C (Los Angeles, C.A.), and D (Earth).

» From “Happiness and the Patterns of Life: A Study of
Geolocated Tweets”, Frank et al., 2013, in review [,

» See blog post here (H).

6.1

o
=)
o)

% 3
Longiude

(28
=3
<2}

Average Word Valence
[+2]
°
'y

o
Q
R

5
Longlude.

1 10 100 1000
User Radius of Gyration (km) Bins
Frank et al., in preparation.
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Twitter—popularity based

09/09/08 - 06/30/09

on follower count:
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» Dunbar’s number ~ 150.

Follower Count

Trer: <102 followers (hayg=6.29)

Teomp = 10% followers (v =6.44)
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» Decay in happiness correlation in social network.

» p = Spearman’s correlation coefficient.

» “Twitter reciprocal reply networks exhibit assortativity with
respect to happiness”
Bliss et al., Journal of Computational Science, 2012!'!

Phrases—Music Lyrics:

[ rank | order=1 [ order=2 | order=3 [ order=4 |
1 i and i i know you if you want to
2 the in the you know i let me tell you
3 and if you and i know tell me what you
4 you on the this is then don’t want to be
5} a to the lalala allineed is
6 to i know don’t want to and i know that
7 my you know if i could what can i do
8 i'm but i can't you see want you to know
9 it when i don’t know what all i want is
10 that when you all the time give it to me
11 SO all the why don’t you when it comes to
12 your like a as long as how does it feel
13 me this is don’t you know you know that i
14 in come on there is no don’t you know that
15 no to be i know that don't give a fuck
[ 25 | love [ dontknow [ butican't | allthe thingsthat |
[100 [ m [ justiike [ inthisworld [ woke up this morning |

» J. Williams et al., in preparation.
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