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Tonight is the on-average coldest night of the year:

Fahrenheit

Avg. max and min Temperature
1893-2007, Burlington VT

Avg. max and min Temperature
1876-2007, Central Park, NYC
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» Hibernal Teletherm ~ February 4.

» Halfway between Winter Solstice and Spring Equinox
» Bonus: Groundhog Day (|), Imbolc (H), ...

» Aesteval Teletherm ~ July 19 (164 days later).
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» 1400 processors + storage at the Vermont Advanced \_/}
Computing Center

» 30 TB of storage in Danforth’s office. L [
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Early drafts: Happiness
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» Average people routinely report being happy is what Analysis
they want most in life !'% '] 74
National indices of well-being: MechalB
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Emotional content

So how does one measure

1. happiness?
2. levels of other emotional states?

Just ask people how happy they are.

» Experience sampling * © ° (Csikszentmihalyi et al.)
» Day reconstruction ”/ (Kahneman et al.)

But self-reporting has drawbacks...

» relies on memory and self-perception
» induces misreporting !
» costly
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Measuring Emotional Content:

We'd like to build an ‘hedonometer’:

R g » An instrument to
i o - ‘remotely-sense’ emotional
= @ s states and levels, in real time or
> % post hoc.
Ideally:

» Transparent » Non-reactive
> F
ast » Complementary to

self-reported measures
» Improvable

» Based on written
expression

» Uses human evaluation
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ANEW study words—examples

: love/paradise/triumphant
. \ glory/luxury/trophy
316 \ optimism/pancakes/church
% - | | engine/paper/street
T, derélict/neurotic/vanity
3 fault/corrupt/lawsuit
2 trauma/hostage/disgusted
1 funeral/rape/suicide
0 50 100 150 200

frequency
ANEW = “Affective Norms for English Words”
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AnaIyS|ng teXt Happiness
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" . k=1. love 8.72| |1 text — 2 action
She was more like a beauty queen 2 mEihar 839 |1 T fk
from a movie scene. 3. baby 822 |3 T Prediction
: 4. beauty 7.82 |1 e laAa
And mother always told me, 5. truth 780 |1 A 4
be careful who you love. 6. people 7.33) 12 ’UB’H' =71
love J :
And be careful of what you do * 7. strong 711 11 e ,I ,Ie, e,arl el
) . 8. young 6.89 |2
cause the lie becomes the truth. 9. girl 687 |4 5 e
Billie Jean is not my lover, 10. movie 6.86] |1 hriller e
She's just a girl who claims g perfume 21712 } > Sy
. queen . Michael — O-
that | am the one. 13. name | [5.55 |1 Jackson
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Data sets:

Texts:

1. Song lyrics (1960—-2007)
2. Song titles (1960—2008)
3. State of the Union (SOTU) Addresses (1790-2008)

Sources:
» hotlyrics.com ()
» freedb.com. ()

» American Presidency Project:
www.presidency.ucsb.edu (H).
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Data sets:

4. Blog phrases containing “l feel...”, “| am feeling”, etc.,

)

taken from (API, 2005-2010)

An exploration of human
emotion, in six movements
b et s e

» Created by
Jonathan Harris
& Sep Kamvar
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Happiness

wefeelfine.org

i feel 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 Data sets

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

i feel really lonely every night because i dont have any good friends irl that i can just talk about anything with
i feel really lonely and like any sensible loser i have to write about it in a blog

i feel so lonely inside

ifeel sooooo000 lonely sometimes

ifeel lonely
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wefeelfine.org: Happiness
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Wefeelﬂneorg : Happiness

Data sets

i'm just feeling so awesome

Nov 2, 2009/ from a 21 year old
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Data sets:

5. Tweets from twitter.com:
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Some numbers:

Counts Song lyrics Song titles
All words 58,610,849 60,867,223
ANEW words | 3,477,575 (5.9%) | 5,612,708 (9.2%)
Individuals ~ 20,000 ~ 632,000
Counts blogs SOTU
All words 155,667,394 1,796,763
ANEW words | 8,581,226 (5.5%) | 61,926 (3.5%)
Individuals ~ 2,335,000 43
Counts Twitter
All words ~ 30 x10°
ANEW words | ~ 1 x10° (3.7%)
Individuals ~ 50 x108

Happiness
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Most frequent ANEW words:

Happiness

Data sets

Rank | Song lyrics Song titles
1 love (7.37%) | love (7.39%)
2 time (4.18%) | time (4.19%)
3 baby (2.75%) | baby (2.75%)
4 life (2.59%) life (2.60%)
5 heart (2.14%) | heart (2.15%)

Rank blogs SOTU twitter
1 good (4.89%) | people (5.49%) | good (4.50%)
2 time (4.72%) time (4.09%) love (4.45%)
3 people (3.94%) | present (3.45%) | time (3.30%)
4 love (3.31%) world (3.10%) | people (2.06%)
5 life (3.13%) war (2.98%) home (1.71%)
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Text: | hwe | Words with a similar score:

Soul/Gospel 6.9 | chocolate (6.88), leisurely (6.88),

lyrics penthouse (6.81)

Pop lyrics 6.7 | dream (6.73), honey (6.73), sugar (6.74)

Dante’s 6.5 | muffin (6.57), rabbit (6.57), smooth

Paradise (6.58)

Tweets, 9/9/2008 6.4 | thought (6.39), face (6.39), blond (6.42)

to 12/31/2010

Rock lyrics 6.3 | church (6.28), tree (6.32), air (6.34)

Enron Emails 6.2 | clouds (6.18), alert (6.20), computer
(6.24)

State of the Union | 6.1 | grass (6.12), idol (6.12), bottle (6.15)

Messages

New York Times 6.0 | hotel (6.00), tennis (6.02), wonder (6.03)

(1987-2007)

Blogs 5.8 | owl (5.80), whistle (5.81), humble (5.86)

Dante’s Inferno 5.5 | glacier (5.50), repentant (5.53), mischief
(5.57)

Heavy Metal 5.4 | lamp (5.41), elevator (5.44), truck (5.47)

lyrics




Song Lyrics—average happiness (valence)

mean valence v

av
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Happiness

Song Lyrics—average valence of genres:

Some motivation
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Happiness Word Shift Graph:

Word number
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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)

Happiness
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BOttom 16 Of (g 20,000 artlStS Happiness

Rank Artist Valence

1 Slayer 4.80

2 Misfits 4.88

3 Staind 4.93

4 Slipknot 4.98 o

5 Darkthrone 4.98 Soor

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 e
13 Machine Head 5.17 x@c
14 Metallica 5.19

15 Dimmu Borgir 5.20

16 Mudvayne 5.21

The
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B | OgS Happiness

o

valence (v)
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blogger age 00

» Average happiness as a function of the age bloggers
report they will turn in the year of their posting.
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Trer: born in 1960-1969 (hayve=5.96)
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of: Male (have=5.91)
Teomp: Female (hayve=5.89)
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Happiness

Presidential happiness:
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Twitter—Iliving in the now:

count fraction
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Twitter—Iliving in the now:

count fraction
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Twitter—Iliving in the now:

count (%)

Q20T ANE 8 A0 19 1416118 20122 24
hour of day (local time)
A few words you can’t say on television.
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Twitter—living in the now:

Twitter Chatter During the S
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|

Happiness

Some motivation

Measuring
emotional content

Data sets
Analysis
Songs

Blogs

SOTU
Twitter

Mechanical Turk
action

Prediction

References

{
o0

The
3‘7\‘ UNIVERSITY
PS8l ¥ VERMONT

v 39 of 66


http://www.uvm.edu
http://www.nytimes.com/interactive/2009/02/02/sports/20090202_superbowl_twitter.html

Happiness

Twitter—overall time series:
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Twitter—weekly time series:

2009-05-21 to 2010-12-31:
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Trer: Tuesdays (have=6.33)
Teomp: Saturdays (hayz=6.41)
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Twitter—daily time series:
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© Tiger Woods

1000109  12001/09 020110  04/01/10  06/01/10
date
-3
-4
1000109 1200109 020110  04/01/10  06/01/10
date

Tror: All Tweets (hay =6.41)
Teomp Tiger Woods (hay=5.84)
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Trer: All Tweets (haye=6.37)
Teomp BP (Have=5.46)
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Word 153" | Total Tweets| Total ANEW| [Word hlig” | Total Tweets| Total ANEW
1. Tove F1.42| 46,687,476 (6)| 85,260,499 (3)] [51. me ~0.06 (144,342,095 (4)] 55,085,051 (4)
2. ) 32(16,5: 8 (13 32,442,529 52 ) 2,333,283 (53 674,679 (69
3. \‘)‘\:ix‘: ; +‘1.25 “79&‘%1‘8“% (2‘6) 14, ozio 728 (2(\1) 53. commute 039 90,126 (94)| 90, 1)92 (‘92‘)
2. 97,405 (59 32,33 8 54. ga; -0.09( 2,727,309 (47 697,177 (57
5. (‘.:;sh +‘1.§1 ‘1[17‘ ‘!b‘ (63) 2.:58 9‘()‘ ‘(5‘1) 5% right -(l.‘l‘l; 19.156,4!11 (1‘0) 15.8-)(),2‘8& (19)
vacatiol ! o 67 B, 2 56 56. school 5,924,193 (3
T 1103 assrions (35)| 10,645,690 (25)| |57, R‘(‘e‘pul‘)lica.n *lss.2a8 (8;'1)
. ;;;jt‘y 093 6,438, i (299 ié 090,597 (23)| |59. ot -0.19| 1,255,945 (64) 121;2‘25: ((‘54‘1)
i o085 24‘7 238 (54) ond] ‘(75;) 61k Ton S 03| 5204 (o7) Hsa‘ e (95)
2 y +0.7 > 816 (32 529,361 (26 32. gas 0.22 22,879 (65 )
e 06 2,!85.34;8 52) J!‘GDZ 627 (49)| [63. no 0.22 95‘,‘129\093 [(') e (G
o o Tods 1‘1“8‘32}3‘37‘ ‘(is) 2, s ‘(1;) R 2 e 4A611,s‘7§ (4;)
i i, e ‘(‘2(‘» 6,787,678 (39| |67, clection 560,184 (75) 37“0[1” (%)
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Tt G o3 7.66‘9‘,7‘19 o1 s ‘(‘25) o 2,981,150 (\ 4) Sy 3l (54)
20. snow 0.32( 2,596,165 (49 5,011,785 (40 70. economy 608,878 (73 160,834 (76
21. ) +0.32| 1,680,165 (60)| 1,102,512 (67) 71. Congress 391,510 (79) 279,695 (81)
22. nigh 29]17,089,505 (12 7,606,796 (17 72 oS 509,606 (77 69,091 (7
23. v;é;n +‘0‘.28‘ ‘ ‘1‘85 x;u (tLo) j '1‘7;676 ‘(é‘i(i) 73. ]i"[u‘slim 21;,15‘0‘11 (88) 1‘46’50‘(‘1 (é;)
2: esus 27 2 ) 573,992 (58 7 reorge Busl 32,3 (98 23,102 (98
e g!’irl‘ 102510070182 (22) 19,886,001 ) el 3@4,17‘; 80)| 22 i2 9 (83)
26. S. 23| 2,15 72 (5 204,585 (65 7 Yope 52,320 (9 5 (9
27. ;fuu\ S e @) LibA6h0%4 ) K 1377358 (6;) 1,148,990 (66)
28. O 2 72,465 i 9! 2 7 feel 5,173,513 (3 702,352 (42
2. ;)H 1020 ‘2“6“18 5;40 ‘(:8) ‘1‘,475,221‘ ‘@) 7. i}‘len‘n Beck ‘113,931 (9;) : 101,000 (s; 1)
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Twitter—Ilocation:

Tref: NY (havg:6.32)
Tcomp: CA (havg=638)
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Twitter—popularity based on follower count:

09/09/08 - 06/30/09
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6.35)

Happiness (h
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Twitter—popularity based on follower count:

Tre: <102 followers (haye=6.29)
Megranis = 10 followers (have=06.44)
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Twitter—interactions:

0.%

0.3|
]
<02
0.1 b
e
)
O1 2 5

3
number of links

» Decay in happiness correlation in social network.

» p = Spearman’s correlation coefficient.
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Mechanical Turk action:

valence word

rank

frequency valence

rank

st. dev.

0 J O O W

SR I ST =E T (= B g
— O © 00 ~J O O i W N O

happiness
love
happy
laughed
vacation
laugh
laughing
enjoyed
celebration
excellent
congratulations
Jjoy
successful
win

won

smile
rainbow
pleasure
winning
success
award

2810
36
96
4948
1482
1559
2420
2347
4126
2302
3379
1534
2389
225
668
1443
4078
2304
2183
1043
21RK

8.44
8.42
8.30
8.26
8.25
8.22
8.20
8.18
8.18
8.18
8.16
8.16
8.16
8.12
8.10
8.10
8.10
8.08
8.04
8.02
N2

0.972269
1.108225
0.994885
1.157231
1.000000
1.374550
1.106567
1.013934
1.013934
1.100835
1.160943
1.056757
1.075895
1.081194
1.216385
1.015191
0.994885
0.965528
1.049003
1.198781
1 OR0530
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Mechanical Turk action:

valence word frequency valence st. dev.

rank frequency

4975  failed 1961 1.84 0.997139
4976  cruel 4424 1.84 1.149268
4977  war 440 1.80 1.414214
4978  jail 2513 1.80 0.999575
4979  Kkills 3686 1.78 1.233710
4980  die 649 1.74 1.191980
4981  killing 2317 1.70 1.359021
4982  arrested 2197 1.67 0.987162
4983  deaths 4451 1.64 1.138563
4984  torture 4712 1.58 1.051529
4985  death 565 1.57 1.274755
4986  died 298 1.56 1.197957
4987  kill 1247 1.56 1.052887
4988  killed 1269 1.56 1.231558
4989  cancer 1240 1.54 1.073046
4990  terrorism 4761 L1 0.892619
4991  murder 2352 1.48 1.014990
4992  rape 4657 1.44 0.786623
4993  suicide 3203 1.33 0.833688
4994  terrorist 4527 1.30 0.909137
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Variable words:

std dev  word frequency valence st. dev.
rank frequency

1 fudfing 694 4.64 2.926027
2 fudfin 1678 3.86 2.740550
3 fudfled 2790 3.63 2.690213
4 fud 495 4.14 2.579432
5 rilly 3051 5.00 2.526456
6 porn 2735 4.18 2.430168
i beer 1312 5.92 2.389091
8 aids 1845 4.28 2.347730
9 crazy 594 4.64 2.256600
10 drunk 1564 3.88 2.246448
il drama 2645 5.22 2.243267
12 alcohol 4159 5.31 2.219272
13 prayer 3897 6.48 2.206114
14 chilling 4558 4.76 2.181181
15 tobacco 4467 3.48 2.178185
16 beef 4294 5.28 2.176310
17 rainy 3808 5.64 2.173683
18 raining 3033 5.92 2.165028
19 obama 765 5.94 2.160971
20 walmart 4206 5.45 2.160837
21 palin 2830 4.16 2.151032
22 christ 3759 6.29 2.150581
23 haiti 2k 4.14 2.150581

naked 2024 6.02 2.145633

P St 5 L

QOO

= 7R
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Positive bias in the English language: Happiness
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Culturomics:

“Quantitative analysis of culture using millions of digitized
books” by Michel et al., Science, 2011 °]

A le-4 E 107
— 188 Pl
— 1910 >
\ = o S
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Economics, Schmeconomics s

Some motivation

Measuring
emotional content

Alan Greenspan (September 18, 2007): P

“I've been dealing with these big ik
mathematical models of forecasting the
economy ...

SOTU
Twitter

Mechanical Turk
action

If | could figure out a way to determine

whether or not people are more fearful Prediction
or Changing to more eUphOfiC, References
| don’t need any of this other stuff. 00

| could forecast the economy better than  ncee://wikipedia.org /\/
any way | know.”
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Economics, Schmeconomics s

Greenspan continues: Some motivation
“The trouble is that we can't figure that out. I've been in e
the forecasting business for 50 years. I'm no better than | oaases
ever was, and nobody else is. Forecasting 50 years Analysis

ago was as good or as bad as it is today. And the reason ..

SOTU

is that human nature hasn’t changed. We can’t improve

ou rselveS.” Mechanical Turk
action
Jon Stewart: Prediction
: References
“You just bummed the @*# out of me.” o0

y e 3

e &)

|
wildbluffmedia.com &/

» From the Daily Show () (September 18, 2007)

: g ; I(”’f\llyliRSI'I'):
» The full inteview is here (H). JARI
v 610f66
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For more... Happiness

» PSD, KDH, IMK, CAB, and CMD
“Temporal patterns of happiness and information in a
global social network: Hedonometrics and Twitter.”

» P. S. Dodds and C. M. Danforth
“Measuring the Happiness of Large-Scale Written
Expression: Songs, Blogs, and Presidents.”
Journal of Happiness Studies, 2009.

Prediction

» “Does a Nation’s Mood Lurk in lts Songs and Blogs?”
by Benedict Carey

UNIVERSITY
 VERMONT


http://www.uvm.edu
http://arxiv.org/abs/1101.5120
http://www.uvm.edu/$sim $pdodds/research/
http://www.nytimes.com/2009/08/04/health/04mind.html
http://www.onehappybird.com
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