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Simple, poverful,

Covered in these episode(s) and clip(s)




Exciting details regarding these slides:

& Three servings (all in pdf):
1. Fresh: For in-class Deliveration.
2. On toast: Flattened for page-turning joy.
3. Freeze-dried: Pack-and-go, 3x3 slides per page.

o F ) ) ) :
sxe=back+search—+forward:

& Web links look like this(7"

&% References in slides link to full citation at end. [?)

&% Citations contain links to pdfs for papers (if
available).

&> Some books will be linked to on Amazon.
& Brought to you by a frightening melange of

#totallynormal

The Science of Complex Systems Manifesto: (&

1. Systems are ubiquitous and systems matter.

2. Consequently, much of science is about understanding
how pieces dynamically fit together.

3. 1700 to 2000 = Golden Age of Reductionism:
Atoms!, sub-atomic particles, DNA, genes, people, ...

4. Understanding and creating systems (including new
‘atoms’) is the greater part of science and engineering.

5. Universality (4 systems with quantitatively different

micro details exhibit qualitatively similar macro
behavior (fate, but real and limited)

6. Computing advances make the Science of Complex
Systems possible:

6.1 We can measure and record enormous amounts
of data, research areas continue to transition from
data scarce to data rich.

6.2 We can simulate, model, and create complex
systems in extraordinary detail.

Complex Systems is the Big Story:

(omplcx Systems
Network Shw.+ ure

<& Only sometimes a bit networky: Fluids-at-large
(the atmosphere, oceans, ...), organism cells, ...
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Rather silly but great example of real
science:

“How Cats Lap: Water Uptake by Felis catus”" £

Reis et al., Science, 2010.

A Study of Cat Lapping

Adult cats and dogs are unable to
create suction in their mouths and
must use their tongues to drink. A
dog will scoop up liguid with the
back of its tongue, but a cat will
only touch the surface with the
smooth tip of its tongue and pull

a column of liquid into its mouth.

Amusmg interview hereC’J'

>

<& Another great, great
moment in scaling:

m

B

s

I~ M—1/6

‘The balance of inertia and gravity yields a prediction for
the lapping frequency of other felines. Assuming isometry
within the Felidae family (i.c., that lapping height  scales
linearly with tongue width R and animal mass M scales as
R), the finding that Fr* is of order one translates to the
prediction f~ R ™% ~ M . Isometry or marginally positive
allomety among the Felidac has been demonstrated for skull
(20, 21) and limb bones (22). Although variability by
function can lead to departures from isometry in interspecific

;
Gl

scalings (23), reported variations within the Felidae (23, 24)
only minimally affect the predicted scaling f~ M . We
tested this ~1/6 power-law dependence by measuring the
lapping frequency for cight specis of felines, from videos
acquired at the Zoo New England or available on YouTube
(16). The lapping frequency was observed to decrease with
animal mass as /= 4.6 M "% % (£in s M in kg) (Fig.
4C), close to the predicted M. This close agreement
suggests that the dg ic cat's inertia- and lled
lapping mechanism is conserved among felines.

Frequency, f (1/s)

10' 10° 10
Mass, M (kg)

Super Survival of the Stories:

The Desirability

The Atlantic,
Ed Yong,
2017-12-05.

Study of Agta, Filipino hunter-gatherers.
Storytelling valued well above all other skills
including hunting.

Stories encode prosocial norms such as
cooperation.

Like the best stories, the best storytellers
reproduce more successfully.

&
&
&
&
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Major competing storytelling entities:

The PoCSverse

SOCKS
22 of 106
& News. The PoCSverse
&% Books, magazines. oeaeneer
2 Art. Storytellers
Characters
& Music industry. Nutshellfish
&% Television, movie studios, Netflix, HBO, Disney. Bxtras
References
&% Social media: Facebook, Instagram, Snapchat, ...
& All sport.
&% Video games.
&% Religions, ideologies, belief systems, Freemasons, ...
&% Enduring coherent groups: Cultures, countries, cities, ...
Cultural products from Pantheon (<"
&> Writers, artists, movie directors, video game directors.
Storytellers win:
mrs e PANTHEON o
Sfy =

Who are the globally known people born within present day United States*?
19502010

VISUALIZATIONS

TREEMAPS

MATRICH
SCATTERPLOTS

MAPS

PARAMETERS

BIRTH COUNT

™ 1990 200

For people born 1950-

http://pantheon.media.mit.edu/treemap/country_exports/US/all/1950/2010/H15/pantheon &'

Companion  Painter

1-1450 1450 - 1880

RANKINGS

I Painter
I cm‘pm

1880 - 1950 1950 2000
Actor * Musician Soccer = Actor
S = Player
- 4% 3%
400 Pante ] Oyelist
18%
20% |
Sasketoall Player ]

| —

Singer

8%
Musician
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Panometer—Three kinds of lexical meters:

1. Principled lexical meters:
& The Hedonometer.
& Lexicocalorimeter,

2. Ground truth lexical meters:

& Insomniometer.
& Hangoverometer.

3. Bootstrap lexical meters:

& Boredometer.
& Hashtagometers.

Emotional turbulence:

)i [ ne
“/Ar it &q.f-mw"m Jalt ﬁ'{"ﬁk ,-k_ﬁ:,l}’
-] L

Emotional turbulence:

i
bt b
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‘ 1 N

POTUSometer, Ousiometer.
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hedonometer.org (Z'—word shifts:
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Por word average happiness shift

[ w] f [=]+] m Prov Day | 20160612 | Next Day

Dodds/Tivnan/Danforth et al.,
Proc. Natl. Acad. Sci. 2015,

“Human language reveals a universal positivity bias.” [°] 853
Global press including National Geographic
Top 100 altmetric article, 2015

Spanish: Google Web Crawl
Spanish: Google Books
Spanish: Twitter|

Portuguese: Google Web Crawl
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French: Twitter

Russian: Movie and TV subtitles
Arabic: Movie and TV subtitles
Indonesian: Twitter|

Korean: Twitter
Russian: Google Books
English: Music Lyrics
Korean: Movie subtitles
Chinese: Google Books

The PoCSverse

- Twi R o SOCKS
Ponugugse. Tw!ner A\ 370f 106
Spanish: Twitter L The PoCSverse
English: Music Lyrics O .
English: Twitter T Ine science of Pulp Fiction Casics= | Toam i~ o
English: New York Timesf i directed by Quentin Tarantino
Arabic: Movie and TV subtitles TN Storytellers
English: Google Books Characters A ———— ovie st
Spanish: Google Books Nutshellfish Explore the work’s emotional dynamics by sliding and resizing the reference and Portion of script scored for each point i timeseries.
Indonesian: Movie subtitles T Comperison sections.
Russian: Movie and TV subtitles A AN Extras Refeence
French: Twitter T References En‘s.fg:ini?fii Karaar bada e Ginp s Tossh 1o To8
Indonesian: Twitter| /_‘\ - n backs avey.
French: Google Books T o o e i)
Russian: Twitter The Gimp gets on its knees.
Spanish: Google Web Crawl — IO Neynacd hangs back vhile Zed appraises the tvo men.
Portuguese: Google Web Craw! A — —
German: Twitter| 4_\ = et fe
French: Google Web Craw!  ata's s wore yes.
Korean: Movie subtitles Then with his little finger, Zod doos a silent “Senie, meany,
German: Google Books )\l oastrerny e o T T ecssseTEse o
Korean: Twitter j\ — — Butch are Marsellus are terrified.
German: Google Web Crawl Meynard locks back and forth at the victiss.
Chinese: Google Books i R E— mc" ':"' 4 The Gimpe's eves qo fron one to the other inside the mask.
Russian: Google Books n n - n n n Percentaoe of book
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g Computing Surveys (CSUR), 52, 1-40, 2019.1%

1. Identify characters

@ )
@0

Work of fiction

Character occurrences

2. Detect interactions
Co-occurrences

Unified occurrences
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Fig. 1. Overview of the generic character network extraction process. Figure available at

10.6084/m9.figshare.7993040 under CC-BY license.
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Allotaxonometry—
the comparison of complex systems:
http://compstorylab.org/allotaxonometry/ (&
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The meaning of pings:

[ “A factorial study of complex auditory stimuli (passive

L. M. Solomon,

,1954,117

From the introduction:
‘This study represents the convergence of three disparate areas of
investigation in an attempt to analyze one of the many problems
encountered in the study of human factors in undersea warfare.
The domains referred to are these:

<& naval sonar,

& the nature of “meaning,”

& and multidimensional scaling techniques.
The problem may be stated as follows: In the detection and recognition of
underwater sounds by the use of sonar equipment, what are the
discriminative cues employed by the sonar operator?
More generally, what factors does the operator utilize in decoding the
significance of sonar signals?’

From pings to things:

THE
MEASUREMENT
OF MEANING

“The Measurement of Meaning” 8 '

by Osgood, Suci, and Tannenbaum (1957). 114

& Osgood et al. used semantic

to identify a basis of three
variables for meaning-space:

& Evaluation: {bad < good}
& Potency: {weak < strong}
& Activity: {passive < active}

&% 100s of students, 10s of things,
50 semantic differentials

& “EPA framework”

Unpublished Doctoral Dissertation, University of lllinois, 52,
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Semantic differentials from Osgood et al.: ['4!

1. pleasant-unpleasant 18. large-small
2. repeated-varied 19. clean-dirty
3. smooth-rough 20. resting-busy 37. hot-cold
4. active-passive g; g“u*h;;ﬁ ;
5. beautiful-u, o elae-dretlngy
6. deﬁnite—unggtain gi %ﬁdi_qg-sc:aping
T . familiar-strange

g g)ov:vg'fg\?l-weak gg ion"haﬁdht
9. steady-fluttering gty &
10. softl 27. wet-dry

. soft-loud 28. safe-dangerous
11. full-empty 29. concentrated-diffuse
12. good-l?ad L 30. pushing-pulling
13. rumbling-whining  31. labored-easy
14. solid-hollow 32. dark-bright
15. clear-hazy 33. even-uneven

16. calming-exciting
17. pleasing-annoying

34. loose-tight
35. relaxed-tense

Definitions:

&% Ousiometrics: The quantitative study of the
essential meaningful components of an entity,
however perceived.

Used in philosophical and theological settings, the
word ‘ousia’ comes from Ancient Greek olaia.

To be distinguished from semantics, semiotics, ...
olaia is the etymological root of the word
‘essence’.

Ousiometry, ousiometer, ousiogrames, ...

Telegnomics: The distant sensing of knowledge (~
distant reading %)

o S P

A special thing has happened:

& The PDS framework emerged only from analyzing
a lexicon (types).

<& Applying PDS framework to disparate corpora
(tokens) reveals a linguistic ‘safety bias'.

A. Jane Austen B. Sherlock Holmes C. The New York Times

SN

more powerful —+

safer D more dangerous —

36. colorful-colorless
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g 777%7777 MM NM 777%7777 A. Circumplex model of affect: B. Power-danger coordinates for Russell’s affect words:
Characters e e Characters
0.00 Nutshellfish VV"‘W'“ A Nutshellfish ks N ‘ i dangerous N
Extras M Extras
0.00 0.25 0.50 0.75 1.00 References References
% windows o fa
0.00 e Pty
Bt g g i ;
o f i g
-0.05 01 £
5 L daid EPS
g S0 T
8 bt Lo L . 3
~0.10 - — £ £ A EEgs i
] - - 1 o] Losk g = &
o “ &~
0.00 025 050 075 1.00 Py Wqﬂ[l\lf'\ ol [t o e 05 s
% windows S . C e e o Yoo N s I P P PP P P P S v PP o o o~
= 5 [ew ) ik PR TSP S P PPN FPPI IS TP TIPS P
. . M  weaker power P more powerful  weaker power P more powerful —
Blue: Harry Potter and the Half-Blood Prince P ol | Wl fol L e
Orange: Harry Potter and the Deathly Hallows e fattl | Lty | gt
H H . The PoCSverse The PoCSverse
Power and Danger time series for books: socks Ocks

. S
570f 106 Dungeons & Dragons—Two alignment(Z' axes for  &orioe

The PoCSverse character. The PoCSverse

The Science of The Science of
OCKs 0OCKs

Ousiometrics for
“Anna Karenina’
(l’c'u er Volokhonsky translation)

Ousiometsics for
‘One Hundred Years of Solitude’

(Bnglish translation) Ousiometrics for “Gravity’s Rainbow”

Forer | (WeakTPowdetal) o] il Storytellers Storytellers
: E"" Mﬁ“\m : Characters Characters
W\)‘/\ 2‘ ) N‘W Mq,\w\/\ﬂ \,vﬂ W“HW\ WW Nutshellfish Nutshellfish
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enthusiastically debated.




lawful-good neutral-good
structured- neutral-
powerful-safe powerful-safe

chaotic-good

unstructured-
powerful-safe

lawful-neutral
~ (true) neutral
structured-
neutral

lawful-evil neutral-evil

structured- neutral-
dangerous dangerous

chaotic-neutral
unstructured-
neutral

chaotic-evil
unstructured-
dangerous

Aligns with rotated version of Cipolla’s(Z' Basic Laws of

Human Stupidity:
+

dangerous
“bandits”
(demons)

harm
others

t

help
themselves

+ weak powerful —
“stupid people” “intelligent people”
(fools) (heroes)

“helpless people”

harm
themselves (angels)
safe
1
Data set:

&5 1600 characters

&% 400 traits as semantic differentials

+
help
others

&% 364 traits after removing 35 emoji-based semantic

differentials and one duplicate

& Shows ~ Stories (television series and film)
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Most extreme characters:

Rank. Character Sioryvere Size 5 Top Three Archetypes (Essential Direction, Norm. Component/% Variance Explamed) Koy
Third: econ Firs
1. Joffrey Baratheon GOT  100.0 Fool (—1, 26.4/7.0%) Diva (+4, 31.7/10.0%) Demon (+2, 80.1/64.1%) 64
2. Firelord Ozai ALA 98.9 Traditionalist (~3, 40.1/16.5%) Hero (+1, 41.9/17.9%) Demon (+2, 69.2/48.9%) 18.1
3. Logan Roy SUC 98.5 Traditionalist (~3, 34.7/12.4%) Hero (+1, 49.2/24.9%) Demon (+2, 66.8/45.9%) 14.7
4. Nurse Ratched OFOCN 5.6 Demon (42, 41.7/19.0%) Hero (+1, 44.8/21.9%) Traditionalist (~3, 60.8/40.5%) 36.4
5. Tracy Jordan R0 95.5 Fool (1, 17.9/3.5%) Demon (+2, 52.8/30.5%) Adventurer (+3, 62.8/43.2%)  20.9
6. Dolores Umbridge HI” 95.1 Diva (+4, 36.5/14.7%) Traditionalist (~3, 44.7/22.1%) Demon (+2, 60.1/39.9%) 208
7. Eric Cartman 5P 95.1 Fool (~1, 19.4/4.2%) Adventurer (+3, 20.8/4.8%)  Demon (+2, 79.0/69.1%) 14.4
8. Malory Archer ARCH Diva (+4, 24.0/6.4%) Hero (+1, 44.0/21.5%) Demon (+2, 68.1/51.5%) 10.9
9. Azula ALA — (+9, 15.1/2.6%) Hero (+1, 49.8/27.7%) Demon (+2, 69.6/54.2%) 311
10. Sid Phillips 5 Fool (=1, 16.2/3.0%) Outcast (=5, 33.4/12.6%) Demon (+2, 79.7/71.6%) 6.0
11. Sterling Archer ARCH 9 — (-11, 15.0/2.5%) Adventurer (+3, 41.2/19.3%) Demon (+2, 70.7/56.7%) 14.4
12. Gollum LOTR Geek (+6, 26.5/8.0%) Outcast (~5, 46.9/25.1%) Demon (+2, 60.5/41.8%) 14.6
13. Homelander T1 -8, 8%) Diva (+4, 25.6/7.5%) Demon (+2, 74.6/63.9%) 85
14. Baron Harkonnen DUNI Diva (+4, 13.9/2.2%) — (+7, 23.9/6.6%) Demon (+2, 79.4/72.7%) 111
15. The Joker DIC Geek (+6, 27.3/8.6%) Adventurer (+3, 36.5/15.4%) Demon (42, 66.3/50.9%) 7.2
16. Darlene Snell O — (=8, 24.2/6.9%) Outcast (=5, 33.0/12.7%) Demon (+2, 71.9/60.3%) 7.2
17. Billy Butcher TB Lone Wolf (—4, 28.6/9.6%)  Hero (+1, 38.1/17.0%) Demon (+2, 63.9/47.9%) 7.1
18. Man in Black WSW ‘Traditionalist (~3, 18.5/4.0%) Hero (+1, 43.0/21.7%) Demon (+2, 68.5/55.1%) 18.2
19. Jenna Maroney 130 Adventurer (43, 41.4/20.1%)  Diva (+4, 44.1/22.8%) Demon (+2. 58.6/40.2%) 413
20. Ziggy Sobotka TW Adventurer (+3, 36.6/15.7%)  Fool (=1, 45.2/24.0%) Demon (+2, 52.5/32.4%) 5.8
21. Frank Gallagher SHL Adventurer (+3, 26.5/8.3%)  Fool (~1, 33.2/12.9%) Demon (+2, 67.4/53.5%) 7.2
22. Ron Swanson PR ‘Traditionalist (~3, 28.4/9.5%) Lone Wolf (~4, 39.3/18.2%)  Hero (+1, 58.0/39.7%) 110
23. Mr. Burns 5 Hero (+1, 23.9/6.7%) Traditionalist (~3, 40.4/19.2%) Demon (+2, 67.0/52.9%) 10.1

24. Dr. Hannibal Lecter [INI3
25. Red Forman T75

Demon (+2, 3
Brute (~6, 32.0/12.1%)

Hero (+1, 46.9/26.1%)

First and second essential dimensi

{Fool< Hero} a.ud{
&

s of character space:
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weak /incompetent,/lazy /stupid < powerful LaLpdblo/pner;cful, intelligent
i1, : {Fool < Hero}
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: {Lone Wolf < Diva}
rugged/poor /oppressed /blunt < refined /privileged /dramatic/sensitive
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serious/predictable/humorless /uncreative « playful /unpredictable/funny /creative
ity : {Traditionalist < Adventurer}

Sophisticate (+5, 30.5/11.0%) Hero (+1, 60.1/42.7%)
Traditionalist (~3, 47.8/27.1%) 64
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Fifth and sixth csscnt.ial imensions of character space:

and {Brute ¢ Geek}
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unlucky /nsophisticated /traumatized % fortumate/ 1/confident

5 : {Outcast <> Sophisticate}

Base archetypes:

Essential Character Dimension 1, i,
Major archetype dimension: {Fool < Hero}
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{weak/incompetent/lazy /stupid <> powerful /capable/purposeful /intelligent }

A Most aligned traits (61) Cos. Var. Comp. Trait Size  B. Traits by (61)
Expl. Size SizeRank largest component

Cos. Var. Comp. Trait Size
Expl. Size Size Rank

T incompetent & competent  0.94 88.6 811 86.2 17 1 lazy < diligent

2. helpless < resourceful 092839 77.8 85.0 23 2. quitter 4 persistent
3. lazy < diligent 092839 885 96.6 2 3. unmotivated < motivated
4. low 1Q  high 1Q 0.9081.9 80.7 89.1 9 unambitious « driven

EES

5. unobservant  perceptive  0.90 81.7 77.0 85.2 21 5. incompetent 4 competent

C. Most negatively aligned Cos. Var. Comp.Char. Size  D. Most positively aligned

0.9283.9 885 966 2
0.87 75.0 86.6 100.0 1
0.8776.2 83.1 952 4
0.8878.1 82.7 935 5
0.94 88.6 81.1 86.2 17

Cos. Var. Comp.Char. Size
Expl. Size Size Rank

(i) Expl. Size Size Rank (i)

1. Barney Gumble 5 -0.6339.2 50.5 80.7 247 1. Kate Beckett CSTI
2. Kevin Malone TO -0.6238.2 45.1 73.1 574 2. Olivia Benson SV
3. Jake Harper THM -0.5934.5 37.7 64.2 1014 3. Princess Leia SW

4. Nelson Bighetti SV -0.5834.1 49.4 84.5 142 4. Miranda Bailey GA
5. Kermit SHL -0.58 33.2 352 61.2 1147 5. Shirley Schmidt BL

0.9385.6 71.3 77.1 385
0.90 81.6 72.6 80.4 257
0.8979.2 67.1 754 456
0.80 78.7 73.0 82.3 200
0.89 78.4 68.8 T7.7 364

E. Characters by largest  Cos. Var. Comp.Char. Size  F. Characters by largest

negative component (1) Expl. Size Size Rank positive component (+i1)
1. Barney Gumble 5 -0.6339.2 50.5 80.7 247 1. Jean-Luc Picard TNG
2. Nelson Bighetti SV -0.5834.1 49.4 845 142 2. William Adama BSC

3. Ziggy Sobotka TW
4. Kevin Malone TO
5. Homer Simpson 5

2.
-0.4924.0 452 922 20 3. Hermione Granger HI”
-0.6238.2 45.1 73.1 574 4. Olivia Pope SCDI
-0.5327.6 42.1 80.2 265 5. Minerva McGonagall HP”

TABLE L. Sets of top 5 traits and characters by various measures for the second essential di

Cos. Var. Comp.Char. Size
Expl. Size Size Rank
0.86 73.5 784 91.4 30
0.8572.3 77.2 90.8 37
0.8878.1 76.4 86.4 95
0.8572.0 744 87.6 76
0.88 76.8 74.2 84.7 140

mension which we interpet as

{Fool & Hero}. These lists are abbreviated versions of what we provide in the Supplementary Document SD1 in the Anciliary
files. See Tabs. A3-A24 for the same set of six tables for the top 15 traits and characters for the first 11 essential dimensions.

See Sec. A9 for story abbreviations.

A. Major essential character dimensions:

Five factor model
dimension(s
+{conscientiousness}
1 ful /capabl

Rrchetypes
~ Descriptors
1. {Fool +> Hero}

Essontial Meaning
(Ousiometrics)
{weak & powerful}

telligent}

% Variance Primary
Explained Dimension
25.7%  41.2% (9+651=660)

2. {Angel < Demon} {safe 21.3%  27.5% (1614279=440)
~ {safe/pure/virtuous/) d d d/corrupt/arrogant}
itionalist < A } {structured < unstructured} 14.1%  18.2% (52+240=292)
~ {serious/predi humorless,/ ive & playful/ i ive}
6L1% 87.0% (1392)
B. Minor essential character dimensions:
Archetypes Five factor model % Variance Primary
~ Descriptors imensi Explained Dimension
T {Lone Wolf & Diva} (extroversmn} 64%  55% (12476=88)
~ {rugged/poor, ‘blunt < refined /privileged /d i itive}
5. {Outeast & Sophisticate} ~{neuroticism} 5.1% 5.1% (81+0=81)

~ {unlucky, < fort isti fident}
6. {Brute & Geek} —{extroversion}, +{neuroticism}
e v e AR )

3% 1.6% (13+13=26)

15.2% 12.2% (195)
C. Trait-level essential character dimensions:
Tnmamed non-Archetype Essential Traits 7 Variance Primary
~ Descriptors Explained Dimension
7.~ {; 2.1% 0.4% (5+2=T)
8 ~ (spmt.ua.l/hlsmnca.l/zural@skepucal/modem/urban) 4)

9. ~ {low tempo < high tempo}
10. ~ {feminine/low-tech/non- ath.leuc@mascuhne/hlgh mh/amleuc)
11, ~ {forth or}

12-364. All other essential dimensions combined:

16.4% 0.0% (0)



Two similar villains:

Most archetypal characters:

Rank by R, Cliaracter Story Size S Tank Archetype olass (7 varewp- i 2] Ty 1. Angela Martin B [ o g e Ratched o T The most negatively correlated characters:

T. Tywin Lannister Game of Thrones 90.9 36 Traditionalist-Demon-Hero (885, 1.3)  66.6 Diva-Traditionalist-Hero hoth Traditionalist-Demon Hero. [ —— Standand cormelation r
2. Charlie Young The West Wing 82.5 191 Angel-Hero (83.3,1.7) 484 Mo e s T 3 oo mindeteloserminded e e Opposgatars . Sared a1
3. Kate Beckett Castle 77.1 385 Hero (85.6, 1.8)  46.6 % % ) o Angel fomoe

4. Kelly Kapoor The Office 81.1 234 Diva-Adventurer-Demon  (83.0, 1.9) 43.6 o o %4 e T 4 sl

5. Dr. John Watson Sherlock 62.9 1058 Outcast-Angel-Hero (83.8,2.0) 415 B e, W E ?.a“";&oe’ R TR itmes e

6. Jenna Maroney 30 Rock 92.3 19 Diva-Adventurer-Demon  (81.1,2.0) 413 e S, WA S o A ¥ vogic g

7. Annie Porter Speed 61.4 1132 Adventurer-Angel-Hero (74.2,1.8) 411 A s e T oz O .

8. Phoebe Buffay Friends 81.5 224 Adventurer (804, 2.0) 39.6 %;’g% o L

9. Will Byers Stranger Things 62.6 1073 Geek-Outcast-Angel (74.6,1.9) 385 g ] W ot

10. Marmee March Little Women 74.8 484 Angel-Hero (814,22) 369 i g 6. pntsneodelberata 3

11. Nurse Ratched One Flew Over the Cuckoo’s Nest  95.6 4 Traditionalist-Demon-Hero (79.1,2.2) 36.4 e i 18 g muapciose by~ g

12. Walter Skinner The X-Files 67.5 844 Traditionalist-Hero (84.7,2.4) 348 il 3G 08 R i v

13. Avon Barksdale The Wire 75.5 453 Demon-Hero (72.1,2.1)  34.7 ‘ gl O : 21y s 2 i

14. Regina Mills Once Upon a Time 76.3 423 Demon-Hero (77.5,2.3) 342 el L5 8 AT iz 21 st aickin-the-oud friee e

15. Pinkie Pie My Little Pony: Friendship Is Magic ~ 87.1 81 Adventurer (77.1,2.3)  34.0 iesevlol i it ATt dmmatie 3. aliegwermpuait

16. Sara Sidle CSI: Crime Scene Investigation 58.8 1236 Hero (75.8,2.3) 332 7 e 20, beralsconservative e

17. Rory Gilmore Gilmore Girls 69.7 738 Diva-Angel-Hero (74.5,2.2) 33.1 o il S e e

18. Prudence Night Chilling Adventures of Sabrina  75.7 437 Demon-Hero (78.4,2.4) 329 kK & e ninge & D

19. Principal Skinner The Simpsons 58.0 1264 Outcast-Diva-Traditionalist (78.9, 2.4) 32.8

31, %% thepolcetatle tale 5 i e
20. Beverly Crusher Star Trek: The Next Generation  76.5 417 'Angel-Hero (77.6,2.4) 32.1 - o “W:J.Jm
21. Rachel Chu Crazy Rich Asians 69.1 761 Adventurer-Angel-Hero (81.5,2.5) 32.1 e = R o

22. Grace Van Pelt The Mentalist
23. Perry Cox Scrubs 78.3 338 Demon-Hero
24. Dr. Madolyn Madden The Departed 56.9 1311 Diva-Angel-Hero
25. Azula Avatar: The Last Airbender 94.5 9 Demon-Hero

36, scruffy—>manicured
7. democsatic-author

uniike
both

58.9 1228 Angel-Hero (76.0, 2.4) 316 B e
(76.0, 2.4) 314
(68.2,22) 311

(79.8,2.6) 311

SRR
o= e - o)
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v
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distanee Cornlation'r B ]
Standard correlation
T 2. Jane Bennet Stand i . .
e Pride and Prejudice Jlloss e ML Sl The two characters furthest apart: Character evolution:
o ‘Angel g
2 i i i Standard correlation r
Minor archetype: R Major archetype: Rua=11.4 3. vengeful ¢ forgiving 1. Joffrey Baratheon t 2. Iroh I E T TG L DT Kol s iy 2, D [y 1
" e ; D L . o ot e ol S i o S
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§ tnogamahu ible. 4 sonlless & soulful 4
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G crwl e king
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5 caidd = gt

o oot~

R s

22 mishievons ¢ wel beiaved et telen

23 trash & trensure 2 et L

24 dernged o reasonsble b e S
ey & s o o

25. judgemental & accepting o et R

26 maody b
F e ——

30 slacions o whleonne

31, sl drtructive 4 i mproing

25, genocidal = not genocidal
20, nterrupting < attentive
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5 35 & gl
a 34, juvnio e matee

5. ling = complimentors
37 termuptng s attentive
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0. it o gt
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i ke
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unlucky, fortunat
5 : {Outcast < Sophlst]cate)
Most similar traits:
0 40 & 50 00
P 8 Similarity percentile
whimsical < rational fantastical = realistic (99.9%)
Relative trait strength 71%, 157/364 e Oslonds 2 dowsdoerid (F0:5%)
astonishing « methodical (99.7%)
exaggerating = factual (99.5%)
indisereet < tactful (99.3%)
x = = = L = & J o ADHD <+ 0CD (99.29%)
Vasiance Explined | 100+ Eomponcat
' " 0, 6‘7F001<:H<,10 variable < consstent (99.1%)
0!
weak owerful/capable/purposeful /intelligent chaotic < orderly (99.0%)

serious/predictable/humorless/uncreative - playiul/wnpredictable/funny /creative

plays hard < works hard (99.0%)

¢l =5.0%Demon

Ang
safe/pure/virtuous/ bikivlo BUAREARA depeaved /corrupt/artogant

Traditionalist = 36.6%Adventurer

subjective <= objective (95.8%)
foolish <+ wise (95.7%)
goof-off <« studions (98.7%)

Lone Wolf = 3.83%Diva

rugged/poor /oppressed/blunt = refincd / privileged /dramatic /sensitive Characters with largest component:

02%0utcast¢%ophlstlcatc 0 75 2 0 25 0 75 100

= fort isticated /confident

ute = 0.3%G

h)slca.l/malnsueam/nmple—mmded Finistiecta mm\ ‘complex

Measured semantic differential balance

Tracy Jordan/30 Rock (90.6)
Calvin/Calvin and Hobbes (86.5)
Phocbe Buffay /Friends (86.6)

Essential Trai
0.0% young /attractive/dramatic = old /ugly /comedic Michael Scott/The Office (86.0)

Essential Trait 8 Charlie Kelly/It’s Always Sunny in Philadelphia (85.2)
4.9% spiritual /historical /low-tech/rural = skeptical /modern/high-tech /urban Jenua Maroney/30 Rock (840)
Essential Trait 9 Lillian Kaushtupper/Unbreakable Kimmy Schmidt (83.6)
low-tempo < 0.1% high-tempo

Pinkie Pie/My Little Pony: Friendship Is Magic (83.4)
Michael Kelso/That 70's Show (82.6)
Lydia Bennet/Pride and Prejudice (82.4)

ntial Trait ‘Cosmo Kramer/Seinfeld (82.4)
0.3% foxtlmght/nalvc/nch e erous/strect wise/ poor / @24

Essential Trait 10
feminine/low-tech/non-athlctic < 0.0% masculine/high-tech /athletic

Jason Mendoza/The Good Place (81.6)

whimsical = rational

Relative trait strength 71%, 157/364

[ T
Variance Bxpl

Fool = 40. B%Hero

lazy /stupid = p

intelligent

el <= Demon
safe/pure, \ummh ’hu I + dangerous /depraved /corrupt /arrogant

Y% Traditionalist <= Adventur

36.6 er
serious/predictable/ iimorless/unereative +- playful /unpredictable/funny /creative

3.3%Lone Wolf <= D!
rugged/ poor /oppressed fblunt & reﬁned/p..v.1ege<l/dmmmc/senm.ve
Outcast <=0.2%Sophi:
unlucky/unsophisticated /traumatized & i ‘confident,

0.3%Brute <= Geek
physical /mainstream /simple-minded & intellectual /weird /complex
Essential Trait 7
young/attractive/dramatic < 0.0% old /ugly/comedic

Essential Trait 8
spiritual /historical /low-tech /rural <= 4.9% skeptical /modern /high-tech/urban

Essential Trait 9
0.1% low-tempo = high-tempo

ial Trait 10

Esser
0.0% feminine/low-tech,/non-athletic = masculine /bigh-tech /athletic

Essential Trait 11
forthright /naive,rich < 0.3% treacherous/street-wise/poor

Buffy Summers
Buffy the Vampire Slayer

Relative character size 74%, 508/1600 — Archetype ratio 13.0, 332/1600

Major Archetype: 73.0/73.6% Adventurer-Hero

100 s
[ T T
Normalized component/% Variance 1\,‘\ sined

00l = 5!2_@/‘4844% Hero

lazy \lupul +

Angel =20.3/5.7% Demon

safe/pure /virtuous/ hniible - dangerous/depraved/corrupt /arrogant

5 0 0 75 100

weal, » /intelligent

Traditionalist =>44:1 / 26.8% Adventurer
serious/prodictable/es i onaligt I Rl preictable, fonny/ creative
6.1/0.5% Lone Wolf <= Diy
ruad]poor] oppressed /bt & refined/privileged /dramatic/sensitive
2.2/0.1% Outcast<: Sophlstmate
icated /confident
9/0.9% Brute <= Ge
phyeml/nmmnmm/eunpk»mmded F intellectual /weird complex

Essential Trait 7
13.9/2.7% young/attractive/dramatic + old/ugly /comedic
Essential Trait 8
spiritual /historical /ural = 1.7/0.0% skeptical /modern /urban

Essential Trait 9
low-tempo = 12.7/2.2% high-tempo

Essential Trait 10
ferinine /low-tech /non-athletic = 0.2/0.0% masculine/high-tech /athletic

Essential Trait 11
5.9/0.5% forthright /naive/rich + treacherous /street-wise/poor

‘Willow Rosenberg
Buffy the Vampire Slayer

Relative character size 70%, 732/1600 — Archetype ratio 7.3, 1031/1600

Minor Archetype: 65.3/66.9% Geek-Angel-Hero

Most similar traits:

0 20 0 60 50 00

Similarity percentile
fantastical = realistic (99.9%)

head@clouds = down2earth (99.8%)
astonishing = methodical (99.7%)
exaggerating = factual (99.5%)
indiscreet = tactful (99.3%)
ADHD = OCD (99.2%)
variable = consistent (99.1%)
chaotic = orderly (9.0%)
plays hard = works hard (99.0%)
subjective = objective (95 8%)
foolish = wise (98.7%)

oof-off = studious (95.7%)

Characters with largest component:

100 75 50 25 0 25 50 75 100

Measur

semantic differential balance
800/ Terminator 2: Judgement Day (85.6)

Temperance Brennan/Bones (85.4)
Sherlock Holmes/Elementary (85.4)
Cedric Daniels/The Wire (83.6)
Odo/Star Trek: Deep Space Nine (83.0)
Mother's Milk/The Boys (83.0)
Raymond Holt/Brooklyn Nine-Nine (81.6)
William Adamaj/Battlestar Galactica (80.0)
Mike Ehrmantraut/Better Call Saul (79.8)
Dana Scully/The X-Files (79.0)
Charlie Carson/Downton Abbey (79.0)
Cristina Yang/Grey's Anatomy (78.2)

Dominant underlying traits:

00 75 50 25 o 5 50 75 100

Measured semantic differential balanie
antagonist = protagonist (59.6)
weakass = badass (88.0)
everyman = chosen one (88.0)
slothiul = active (§7.6)
auitter = persistent (87.2)
mundane = extraordinary (86.4)
‘morning lark = night owl (85.8)
helpless = resourceful (85.5)
frst-mate = captain (85.2)
ugly = beautiful (85.2)
villainous = heroic (81.6)

repulsive = attractive (81.4)

Most similar characters:

0 20 40 60 80 00

Similarity percentile
Daisy ‘Skye’ Johnson/Agents of S HLELD. (99.9%)

Elizabeth Swann/Pirates of the Caribbean (99.8%)
Marion Ravenwood /Raiders of the Lost Ark (99.7%)
Thea Queen/Arrow (99.6%)

Emma Swan/Once Upon a Time (99.6%)

Max Mayfield/Stranger Things (99.4%)
Steven Hiller/Independence Day (99.3%)
Mikacla Banes, Transformers (99.2%)
Bellamy Blake/The 100 (99.2%)

Princess Fiona/Shrek (98.9%)
Nairobi/Money Heist (98.9%)

Sabrina Spellman /Chilling Adventures of Sabrina (98.9%)

Dominant underlying traits:

Measured semantic differential balance
jock = nerd (89.2)

sporty = bookish (89.0)
Sexist = feminist (83.4)
low 1Q.= high 1Q (82.4)
drop ont = valedictorian (52.1)
o

100 75 s 0 50 7 100
'Normalized Component/%Variance Explained
weal, P lazy }‘38}1:2 3&@['1 BTER Hero ttelligent
46.9/34.5% Angbel¢Dr'mon
safo)pube/ ViU RANEN- dangerous/ depraved/corrupt /arrogant

Traditionalist = 24,1//9.1% Adventurer

T E
serious/predictable/humorless /uncreative - playfuf funpredictable/funny /creative

Lone Wolf= 106/1 7% D

rugged/poor foppressed/blunt = refin /pxlwlcgcd/dramauc/y:nsmvc

3/3.6% Outcast <= Sophisticate

unlurky/unsnphsu:‘ued/tmumat ized & fortunate/sophisticated /confident
e =33, ue/ 17.8% Geek
physical /mainstream /simple- Huwl( S ‘tual fweird /complex

Essential Trait 7
young/attractive/dramatic = 4.4/0.3% old/ugly/comedic

Essential Trait
2.4/0.1% spiritual/historical /rural < skeptical /modern/nrban

Essential Trait
low-tempo = 10. 2/1 6% high-tempo

Essential Trait 10
feminine/low-tech/non-athletic = 2.1/0.1% masculine/high-tech/athletic

Essential Trait
forthright/naivey el 81/0.4% treacherous/street-wise/poor

‘pop=> indie (80.0)
lazy = dilligent (79.5)
soulless = soulful (78.5)
receiving = giving (78.2)
dunco = genius (78.2)

trash = treasure (78.2)

Most similar characters:

0 20 0 60 50 00

Similarity percentile
Amy Antsler/Booksmart (100.0%)

Rosalind Walker /Chilling Adventures of Sabrina (99.9%)
Aviadne/Inception (99.7%)
Oliver Hampton/How To Get. Away With Murder (99.7%)
Daniel Jackson/Stargate SG-1 (99.5%)

Leo Fitz/Agents of SHLELD. (99.4%)
Cameron James/10 Things T Hate About You (99.4%)
Molly Hooper /Sherlock (99.4%)

Felicity Smoak /Arrow (99.2%)

Will Byers/Stranger Things (99.1%)

Lane Kim/Gilmore Girls (99.1%)

Aram Mojtabai/The Blacklist (09.0%)

Dominant underlying traits:

100

Sherlock Holmes W 75 s 25 0 25 50 75
Measured semantic diflerential balanee
Sherlock low 1Q.= high 1Q (93.6)
spiritual = skeptical (89.4)

Relative character size 84%, 167/1600 — Archetype ratio 11.5, 440/1600
dunce = genius (89.0)

Major Archetype: 83.1/75.4% Geek-Demon-Hero

accommodating = stubborn (85.8)

mundane = extraordinary (87.4)
100 7s 50 2 0 25 50

T T T T T
Normalized tomponent/%Variance Explained

F(»«)1#57J36 6% Hero

lazy [stupid .

el = 50.7/28.1% Demq

safe/pure/virtuous/ lmmhk f L A e a——

100
. common sense = analysis (87.4)

apprentice = master (86.6)

wealk " /intelligent unabservant = perceptive (86.6)
noob = pro (85.0)

slow-talking = fast-talking (84.5)

Traditionalist = 4.6/0.2% Adventurer itter=> pocgitel SRl
serions /predictable/humorless uncreative < playful/unpredictable/funny/creative abedient = rebellious (840)
9/0.1% Lone Wolf <= Div:
nlgg 375 o0r oppressed/blumt & reinea/privileged /dramatic/sensitive Most similar characters:

100

2/0.0% Outcast <= Sophisticate 0 2 40 0 0

unlucky, /unwphmtl( &d/traumatized + fortimate/sophisticated /confident

) Bru‘tc’?‘35;‘3/13‘46%;(1591('

Similarity perce
Sheiock Holmes/Elementary (100.0%)

Dr. Gregory House/House, M.D. (98.9%)
Beth Harmon/The Queen’s Gambit (95.6%)
Dr. Harry Wells,The Flash (97.4%)

physical /mainstream

Essential Trait
young/attractive /dramatic + 9.0/0. o5 old/ugly /comedic

ntial Trai Annalise Keating/How To Get Away With Murder (96.2%)

spiritual /historica R 3/1 2% skeptical /modern /urban Kat Stratford/10 Things I Hate About You (95.8%)
Mr. Robot/Mr. Robot (95.6%)
Alex Vause/Orange is the New Black (94.9%)
Walter White/Breaking Bad (94.7%)
Amy Elliott Dunne/Gone Girl (94.6%)

Essential Trait
lovciompe = 23/0.0% bighetempo

issential Trait
feminne/low-tech/non-Auehe o 3 7/0 i ‘maseuline/high-tech /athletic

Essential Trait 11 M X-Men (94.5%
24.5/6.6% forthright,/naive/rich & treacherous/street-wise/poor 2o/ XM (G45%)
Cristina Yang/Grey's Anatomy (93.9%)

Dominant underlying traits:

Dr. John Watson 00 75 0 25 0 25 S0 75

100

Measured semantic diffrential balance
Sherlock traitorous = loyal (87.6)

villainous = heroie (77.8)
unfaithful = devoted (76.2)
German = English (75.6)

Relative character size 63%, 1058/1600 — Archetype ratio 41.5, 5/1600

Major Archetype: 65.9/83.8% Outcast-Angel-Hero
eruel = kind (722)
lazy = diligent (72.0)

100 75 . s 0 25 50 s 100
T T T T 1
Normalized companent/%Variance Explained

‘001:40 5{31 6% Hero

lazy /stupid 3.

money-focused = love-focused (71.4)

/intelligent

weak, I

44.1/37.5% Angel < Demon
safe/p L dang; lep

trash = treasure (70.6)

cunning > honorable (70.2)

corrupt /arrogant piycliopath = empath (69.5)

Ramboyant = modest (69.1)

0/1.0% Traditionalist <= Adventu

senous/pxedlctable 'humorless /uncreative < playful, un;uulm able/funny /creative animalistic - human (69.2)
Lone Wolf =2.9/0.2% D
rugged/poor oppressed/blunt 5 rehncd/pnvll::(,ed/drdmat1L/wmmve Most similar characters:

16.9% Outcast <= Sophisticate 0 2 0 & 50

29. é
unlucky/unsophisticated /tranmatized & forttinate /sophisticated /confident Stmnlarity percentile
James Gordon,/The Dark Knight (100.0%)
4/0.6% Brute < Geek . -
|)hv<|cal/mmn:neam/:unpl&»mmded<— intellectual /weird /complex Dr. Jaunes Wilson/House, M.D. (100.0%)
Beatrice ‘Beadie’ Russell/The Wire (99.9%)
Kevin Ryan/Castle (99.9%)
Fasentiaai DL Greg Lestrade/Sherlock (99.9%)
<piviual/bisorical ool - 6:3/0.89% skeptical/modern,urban

Essential Trait 7
4.1/0.3% young/attractive/dramatic < old /ugly /comedic

Davos Seavorth/Game of Thrones (99.9%)
David Rosen/Scandal (99.9%)
Ann Perkins/Parks and Recreation (99.9%)

Essential Trait 9
4.4/0.4% low-tempo + high-tempo

Essential Trait 10 Eric Murphy/Entourage (99.9%)
2.8/0.2% feminine/low-tech /non-athletic < masculine/high-tech /athletic
Anita Needy’ Lesnicki/Jennifer's Body (99.8%)
Pope/Outer Banks (09.8%)

Peeta Mellark/The Hunger Games (99.8%)

Essential Trait 11
forthright /maive /rich = 2.7/0.1% treacherous/street-wise/poor

Standard correlation r
Shared traits 11
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Storywrangler framework is an exploratorium for

The Science of

temporally ordered large-scale texts ocks
Robust telescope-like lexical instruments sronytellers
Characters
Hedonometer, Ousiometer Nutshelfish
Happiness = Power + Safety Ftras
References

Instruments enable lexical calculus (word shifts,
allotaxonometry)

Generalize from words to ‘types’ (species, cities,
companies, ...)

Instruments are open boxes not closed boxes
Stories ~ Characters + Time

Coming soon: The Essential Six Dimensions of
Character Archetypes

GPT is not (yet) a scientific instrument
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A few key papers:
“Measuring the happiness of large-scale written

and Danforth, Journal of Happiness Studies, 11,
441-456, 2009. (¢!

“Temporal patterns of happiness and

Dodds et al.,
PLoS ONE, 6, €26752, 2011. 7]

“Positivity of the English language”(Z, Kloumann et

al., PLoS ONE, 7, e29484, 2012.[11]

“Human language reveals a universal positivity

bias”(4, Dodds et al., Proc. Natl. Acad. Sci., 112,

2389-2394, 2015. 1%

E

A few more key papers:

“Sentiment analysis methods for understanding

= | large-scale texts: A case for using continuum-scored

Data Science, 6,, 2017.11°!

-~ | “Generalized word shift graphs: A method for

Gallagher et al.,
EP) Data Science, 10, 4, 2021.[10]

“Ousiometrics and Telegnomics: The essence

Dodds et al.,
,2021.[4

“Fame and Ultrafame: Measuring and

Dodds et al.,
Available online at
https://arxiv.org/abs/1910.00149, 2019. [¢!

“Computational timeline reconstruction of

- Dodds et al.,
,2020.

<& POTUSometer with the Smorgasdashbord:
http://compstorylab.org/potusometer/ (&

&% Stories surrounding Trump:

http://compstorylab.org/trumpstoryturbulence/ %
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