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Semester projects—Usual plan:

The Plan

Requirements:

Archive

References

1. 2 minute introduction to project (nth week).
. 4 minute final presentation.

. Report: > 4 pages (single space), journal-style

2

3

4. And/Or: Online visualization.

S. Use Github for code and data visualizations.
6

. Work in teams of 2 or 3.

Goals can range a great deal:

&% Understand, critique, and communicate published work.

&5 Seed research papers or help papers along.
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The narrative hierarchy—Stories and Storytelling on all

Suggestions for
Projects

Archive
& 1to 3 word encapsulation = a soundbite feferences
= a buzzframe,
1 sentence, title,
few sentences, a haiku,
a paragraph, abstract,
short paper, essay,
long paper,
chapter,
book,

LR R R R R R

Ecologies to describe and explain: The PoCSverse
) Semester projects
The space of the -omancies (7. Sof 75

,,,,,,, The Plan

Baby names, redux with modern ecological time series tools.
Cultural evolution, Nevaeh.

Suggestions for
Dre

Archive

Social groups are pyramid schemes, fandoms, or both.

Study all the fandoms: BTS, Taylor Swift, Manchester United,
religion, Politicians (Trump), pure mathematics, ...

References

Metaphorometrics: Measure all the metaphors (Zin all the texts.
How many, what kinds?

& & HH O

Tropograms: Trope decomposition of stories using TV Tropes @,

motifs in folklore (because Bufty )

Power and Danger time series for books. Maybe: Use piecewise
dynamical models to characterize?

The space of plots of stories: Temporal networks of interacting
characters, events, environments.

Archetypometrics: Characters = Stories + Time.

P & &

Cricket: Endless. Maybe: temporal networks of ‘interactions’
between bowlers and batters.

. The PoCSverse
The Elizabethverse: Semsr s

The Plan

Archive

References

Aelswith, Aelswithia, Bess, Bessie, Beth, Betsey, Betsy, Bette, Bettie,
Betty, Bettye, Bitsy, Buffy, Elesabeth, Eli, Elissa, Eliza, Elizabeth,
Ellee, Elly, Elsbeth, Elsie, Elspeth, Elyse, Elyzabeth, Ibbie, Isabell,
Isabella, Isabelle, Isbel, Isebella, Ishbel, Isobel Issy, Izabelle, Izzie,
Izzy, Leesa, Libby, Liddy, Lis, Lisa, Lisabeth, Lisanne, Liz, Liza,
Lizabeth, Lizzie, Lizzy, Lysette, Sabella, Sissy, Zabeth.

Emotional arcs are not plots. Temporal character interaction networks
are closer:
THESE CHARTS SHOW MOVIE CHARACTER |

INTERACTIONS,
THE HORIZONTAL AXIS 1S TIME. THE VERTICAL GROUPING OF THE.
LINES INDICATES WHICH CHARACTERS ARE TOGETHER AT AGIVEN TIME.

LORD oF THE RINGS
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“This Is How Fast America Changes Its Mind” (' s

T

Tracking the Pace of Social C Archive
Number of states that have removed a ban, by year
(Prohibition shows the number of states that enacted) References

Il iteraca marriage
H Pronviton
Il vomens sutiage
I Avorton
I same-sex marriage
I Recrestoni markiana 06 2015
1020 Loig v Vigiia  Oborgetol .
Hodges

o=
-

173
Roo v. Wade

Logalin

o oo s 050 wrs 1900 s 0 s EED

Alex Tribou and Keith Collins, 2015



Build a {word salad <> coherent} measure:

Old school:
& Flesch—Kincaid readability tests &)

206.835 — 1.015 <M) .
total sentences

Big data-ishness of sociotechnical nature:

= Dynamics of any thematically connected subset of words on Twitter

& Extend bot follower detection per NYT: https://www.nytimes.
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total syllables >
total words

‘The PoCSverse
Semester projects
110f75

The Plan

Suggestions for

Archive

References

com/interactive/2018/01/27/technology/social-media-bots.html

&> Ratiometer (started) https://fivethirtyeight.com/features/

the-worst-tweeter-in-politics-isnt-trump/
& POTUSometer
&% Story Wrangler
& Everything about hashtags (micro stories)
&% Homer’s Odyssey: Undefined words

o2 Story-based study inspired by: The Vanishing of Reality .

&% Youtube: 3 degrees of conspiracy theories

Computational Pareidolia

& Gather, curate, and analyze pictures of the front of cars as

they have evolved over time.

&% Assess the emotional content expressed by a car’s ‘face’.

< May be purely computational, may need to use people’s
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Archive

References

assessments. We can use Mechanical Turk for example.

&% Upper limit of insanity: All cars ever sold in the US (types)

combined with sales (tokens).

Some articles:
&5 The faces thing:

https://www.smithsonianmag.com/smart-news/
for-experts-cars-really-do-have-faces-57005307/.

&% Sinisterness:

https://www.latimes.com/business/autos/

la-hy-sinister-faces- pg-photogallery.html.

&5 Brain imaging: “High-resolution imaging of expertise reveals
reliable object selectivity in the fusiform face area related to

Random:

&5 Wealth: Simple social model of limited giving and

cooperating.

< Scaling regarding component, size, and number for any

complex system.

< Exploration of networks underlying many systems
(traditionally a big part of PoCS).

Mathematical models, simulations:
&% Toy models at large (cellular automata)
&% Generalization of rich-get-richer model

& Risk: Extreme value problems and rich-get-rich models

&% Big data climate patterns and dynamics

&

(floods, finance, earthquakes).

Teletherm (well developed)

&5 Wind

Frankenstein; Or the Modern
Prometheus (wiki)

by Mary Shelley

Book happiness time series:

‘Search Gutenberg Corpus

byTile- Classios - Harry Potter

Word shift:

Online, interactive Emotional Shapes of Stories (7" for 10,000+
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Harry Potter (all books together)

Search Gutenberg Corpus byTile~ Classics+ Harry Potter~  Random
S ons for by J.K. Rowling
Archive Book happiness time serlee: Word Shift:
Explon y i
References Gz Reference sections's happiness = 6.13.
‘Comparison section's happiness = 5.14
Rotoronco
Happest
689
65
(2 Avorago
55 =
50
4s
Loast Happy
Comparson 4 1 oing
T @ % 4 % @ 70 8 % 1 & oo
Porcontace of ook | T.grol
s 1.ding
2 T-atiackod!
Tioss
Tmudorea
1-tragedy|
Lens (for advanced users): Torrn
Side and resize the stop-window to change the lens: Tintngd
1-panic
T-ggstoy!
Tugiy
0 1ol
Tosingll
T-optuaryl
T Tawi
2 T-arguell
1-dangorous§
H 7 5 [ 4 [sainess
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Online, interactive Emotional Shapes of Stories (4" for 1,000+

The Plan

movie scripts:
Pulp Fiction

Suggestions for

Search Movies Classics »  TeamPicks~  Random

directed by Quentin Tarantino

Archive

References me sertos:

Explore the work's
‘comparison sections.

Movie script:

resizing the refe nd Portion of script scored for each point in timeseries.

Zed takes the chaix, sits it in front of the two prisoners,
then lowors into it. Naynard hands The Gimp's loash to Zed,
then backs swey.

Happiest
b oz
(t0 The Giap)
'
The Gimp gets on its knes.
Maynacd hangs back while Zed sppraises the two men.
Average L
558 Who's first?
2 ain't for sure yer.
Then with his little finger, Zod does a silest "Eenie, meany,

miney, moe... * just his mouth mouthing the words snd his

Least Happy finger going back and forth between the to.
450

Butch are Marsellus are terrified.

[ revazaionty @hosonometream s @atyoogan

Maynard looks back and forth at the victims.

The Gizps's eves o from one to the other inside the mask.

O 1 2 3 4 % 6 7 8 % 10
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461 Thrcuon the Msgic Door
(16) X (22 Princess: Being the whole story o Sar.
(18) ndi's Lowe Lyncs

2 jngs: Selected Largely from East.

sections.

50

s8

55

54

52
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Side

Num Words
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641

Average.
77

] Loast Happy

advanced users):
and resize the stop-window to change the lens:

w0
20

y
Reference sections's happiness = 6.31
Comparison section's happiness = 5.35

H
i

Word Rank

(26) Dok of vise
(26) Deadwood Dick, the Prince of the Road: or, The References

s of an die Fellow
o the Kings peace
o
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I
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Young Man

I
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(191 The Brand of Slence: A Detective Story
e Time Machine.
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For story explorers:

& Plots from Wikipedia:
https://github.com/markriedl/WikiPlots

&% Millions of books on the VACC:
Hathitrust (£ data set.

The PoCSverse
Semester projects
200f75

Twitter—living in the now:

The Plan

Suggestions for

016 —=— breakfast Projects
014 —e—lunch Archive
c 012 —4—dinner References
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hour of day (local time)

& Research opportunity: be involved in our
socio-info-algorithmo-econo-geo-technico-physical systems
research group studying Twitter and other wordful large data

sets.
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Rummage round in the papers (' we’ve covered in our weekly
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Archive

References

o2} Explore the Sociotechnocene.

< Develop and elaborate an online experiment to study some
aspect of sociotechnical phenomena

& e.g., collective search, cooperation, cheating, influence,
creation, decision-making, language, belief, stories, etc.

&% Part of the PLAY project.
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The Sixipedia!
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Archive

References

SIXIPEDIA

Sociotechnical phenomena—Foldit:

e freedom from changing, The user interface includes
the player's ia
leader board (arrow9), which shows thescores of other players and groups;

Figure 1] . The

 hydrogen bond (arrow 2)  hydrophobic sde chain with a yellow blob
because it s exposed (arrow 3); a hydrophilic side chain (arrow 4); and a  toolbars for.

5).The P 11);and a ‘cookbook’
players can make modifications including ‘rubber bands’ (arrow ), which or ‘recipes’ (arrow 12).
add constraints to guide automated tools, and freezing (arrow 7), which

& “Predicting protein structures with a multiplayer online
game.” Cooper et al., Nature, 2010. '/
& Also: zooniverse C);', ESP game [3', captchas @.

§ a00

200

100 |

T Y P Y PO
100 200 300 400 500 600 700

Distance (km)
b
i% Study movement and interactions
2 of people.
‘;;E &% Brockmann et al. I’} “Where’s
EQ“O p_ . George” study.
B &% Barabasi’s group: tracking

Service area delimit ™o Recorded path
«Mobile phone tower +, Preferred position ¢ 7 ~4 ki

movement via cell phones (22],

The madness of modern geography:

o BELGRADE
YUGOSLAVIA

 BONEAY
INDIA

o JE00us

o garLiom Siheasn

SOUTH AFRICA

 GABDRONE
BOTSVIANA

& Explore distances between points on the Earth as travel times.
&% See Jonathan Harris’s work here (4 and here .

The PoCSverse
Semester projects
250f75

The Plan

Archive

References

The PoCSverse
Semester projects
260f75

The Plan

Suggestions for

Archive

References

The PoCSverse
Semester projects
270f 75

The Plan

Archive

References



Simini et al.,
Nature, 484, 96-100, 2012. 1*%/

Brockmann and Helbing,
Science, 342, 1337-1342, 2013. [

“A universal model for mobility and migration

“The hidden geometry of complex, network-driven

B, (16 k]

Fig. 1. Complexity i @
The global mobilty network (GIAN). Gray lins represent passenger flows along
direct connections between 4069 airports worldvide. Geographic regions are
disinguished by colr [cassfed according to network modularity maximization

) The simulation
mode e by 5,3 it paaeter o = 15, = 0285 day’,y =28
2 day™, & = 10°. Red symbols depict locations with epidemic arrival times

B, (16 k] B, 16 k]

global scale, T, weakly correlates with geographic distance Dy (R° = 0.34). A
finear it yields an average global spreading speed of v, = 331 kmiday (see also
fig. 57). Using Dy and v, to estimate arrval times for specific locations, however,
‘does not work well owing to the strong variability of the arrval times for a given
‘geographic distance. The red horizontal bar corresponds to the arrval time
window shown in (8). (D) Arival times versus geographic distance from the
source (Mexico) for the 2009 HIN1 pandemic. Symbols represent 140 affected
countries, and symbol sze quantifes total traffc per country. Arival e re

105 days <7, < 110,
of the underlying network, the spatial cstribution o discase prevalence (.,
the faction of infected indiidual) lacks geometic oherence. No clear wave-
front is visible state, the OL cannot

(©) For the same simulation s in (B), the panel depicts arrval times 7, as a
function of geographic distance D from the OL [nodes are colored according to
geographic region as in (A)] for each of the 4069 nodes in the network. On a

C 2z Simulation (OL: HKG)

defined as the date of th first the nitial
outbreak on 17 March 2009. As in the simulated scenario, amrival time and
‘geographic distance are only weakly correlated (R° = 0.0394). (E) In analogy to
(D), the panel depicts the arrval times versus geographic distance from the
source (China) of the 2003 SARS epidemic for 29 affected coutries worldide.
Arival times are taken from WHO published data (2). s n (O and (D), arrval
time corrlates weakly with geographic distance.

Fig. 2. Understanding global contagion phenomena using effective
distance. (A) The structure of the shortest path tree in gray) from Hong Kong
(central node). Radial distance represents effective distance Dy as defined by

Eqs.4 and 5. Node in Fig. 1A. (8)

in the effective
ditarce epresentaton. (0 Epdenic arl e T, vess ofctve ditance

(F! 2 ith arival time (% = 0.973) e,

‘model disease with nitial outbreak in Hong Kong (HKG),for the same param-
eter st as used in Fig. 18. Prevalence i reflected by the redness of the symbols.
Each panel compares the state of the system in the conventional geographic
representation (battom) with the effective distance representation (top). The
complex spatal pattern in the conventional view s equivalent to a homoge-

ke e of arrival times. (D and E) Linear
relationship between effective distance and arrival time for the 2009 HINL
pandemic (D) and the 2003 SARS epidemic (E). The arrival time data are the
same as in Fig. 1, D and E. The effective cistance ias computed from the proj-
ected global

observe a strong correlation between arrval time and effective distance.
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itati perspective of each candidate OL, using each OL's shortest path tree represen-
(A) spatia distrbution of prevalence ,,,m atimeT =51 dax& forol Chmﬁn tation. Only the actual OL (ORD, circled in blue) produces a circular wavefront.
(parameters 3 = 0.28 day ™, Ro = 1.9, 7 = 28 x 1 Even for comparable North American airports [Atlanta (ATU) Toronto (YY2), and
i this tme, i it ot impesi o semine e ot oLt ks City (WEX), the wavefronts are not nearly as concentric. Efective
snapshots of the dynamics. (B) Candidate OLS chosen from different geographic  distances thus permit the extracton of the correct OL, based on information on
regions. (C) Panels depict the state of the system shown in (A) from the  the mobility network and a single snapshot of the dynamics.

Multilayer networks:

Explore “Catastrophic cascade of failures in interdependent
networks” ¢/ Buldyrev et al., Nature 2010.

HOT networks:

“The “Robust yet Fragile” nature of the Internet” ('

~ Doyleetal,
| Proc. Natl. Acad. Sci., 2005, 14497-14502,
= 2005. 1"
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topics:

&% Read and critique “Historical Dynamics: Why States Rise and
Fall” by Peter Turchin. [**!
&% Can history be explained by differential equations?:
Y P y q
Clyodynamics @,

Samuel Arbesman,
Historical Methods: A Journal of Quantitative and
Interdisciplinary History, 44, 127-129, 2011. "

topics:

P Explore general theories on system robustness.

&5 Are there universal signatures that presage system failure?

&5 See “Early-warning signals for critical transitions”

Scheffer et al., Nature 2009. [%¢)

P “Although predicting such critical points before they are
reached is extremely difficult, work in different scientific fields
is now suggesting the existence of generic early-warning
signals that may indicate for a wide class of systems if a critical
threshold is approaching.”

< Robust-yet-fragile systems, HOT theory.

topics:

&% Study the human disease and disease gene networks (Goh e
al., 2007):

a Human Disease Network ,
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topics:

Explore and critique Fowler and Christakis et al. work on
social contagion of:

A
& Obesity )
< Smoking

cessation |
< Happinesslzo]
&% Loneliness ”!

10]

One of many unStiOIlSZ

How does the (very) sparse sampling of a real social network affect
their findings?

topics:

& Explore “self-similarity of complex networks” 3% 0!

First work by Song ez 4l., Nature, 2005.
&5 See accompanying comment by Strogatz (41]

&5 See also “Coarse-graining and self-dissimilarity of complex
networks” by Itzkovitz et al. I*

w@awaw- -3

¢
R -
w@aa ;

topics:

Related papers:

< “Origins of fractality in the growth of complex networks”
Song et al. (2006a) |*"!

&5 “Skeleton and Fractal Scaling in Complex Networks”
Goetal. (2006a) 1*!]

& “Complex Networks Renormalization: Flows and Fixed
Points”
Radicchi et al. (2008a) 1*°)
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Advances in sociotechnical algorithms:
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deep neural

Suggestions for

Study networks and creativity:

Drojects
Silver and Silver, Archive
Nature, 529, 484-489, 2016. 7! References

Figure3 |
traverses the tree by selecting the edge with maximum action value Q.
plus.a bonus u(P) that depends on a stored prior probability P for that

a  soecion b Expansion e Eaaton a
N Q)
o .
el
QP L
#
Y
in AlphaGo. a,Each simulati is evaluated n two ways: using the value network v and by running,

aollout to the end of the game with the fast rollout policy p., then
computing
track the mean val

function r.d, Action pdated to
)and vo(.) in

edge. b, The leaf node s the new node s

by the pc
probabil

&

topics:

&

topics:

& & P

s " prior  thataction.
ties P for each action. ¢, At the end ofa simulation, the leaf node

Nature News (2016): Digital Intuition (4"
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Explore patterns, designed and undesigned, of cities and
suburbs.
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Study collective creativity arising out of social interactions
Productivity, wealth, creativity, disease, etc. appear to increase
superlinearly with population
Start with Bettencourt et al.’s (2007) “Growth, innovation,
scaling, and the pace of life in cities” 3]

Dig into Bettencourt (2013) “The Origins of Scaling in
Cities” !

& Guimera et al., Science
2005: 1% “Team Assembly
Mechanisms Determine
Collaboration Network
Structure and Team
Performance”

Broadway musical industry

I
b, iy 0%

() Cretion of 2

& &

Scientific collaboration in

Social Psychology,

e itnm 5 «
incumbens (bue e Alon, it the ncumbents, thre Is 3 arge ol of newcomars (reen
Grces) avalable to partipate n new teams. Each agent in  team has 3 probabiy p of bing
irawn from the pol f mcambentsand 3 probabity | p of bang ravm hom the ool of .

q.the new agent s randony slcted from among th set of olaborators of 8 randory selected

he network. for p

Economics, Ecology, and
Astronomy.

Lty te tird sgont s seectd. from the pool f necomars s aget becomes ncumbent &
imos b

reen tnes ‘yelow ines nd.
i red ®) Tme
uluton o he network of colaborations accordng 0 the model fo 05, - 05, and m 3.

topics:

Vague/Large:
Study Yelp: is there Accounting for Taste?
Study Metacritic: the success of stories.
Study TV Tropes €9

Study proverbs.

PHHHD

Study amazon’s recommender networks.

Customers Who Bought This Item Also Bought

J Inkdesth (Inkhesrt) by
Cornelia Funke.
Feedchets (41) $16.49

Harry Potter Schoolbooks:  The Tales of Beedle the Bard, Harry, A History: The True
Fantastic Beasts and... by Collector's E... by J. K.
J.K. Rowling Rowling

ededctet: (465) $10.19 Sefcictct: (52) $10.88

See work by Sornette ez al..

& Vague/Large:
Study Netflix’s open data (movies and people form a bipartite
graph).

topics:

More Vague/Large:

&% How do countries depend on each other for water, energy,
people (immigration), investments?

& How is the media connected? Who copies whom?

&5 (Problem: Need to be able to measure interactions.)

& Investigate memetics, the ‘science’ of memes.

=3 http://mcmctr;lckcr.org/C)Jl

&% Work on the evolution of proverbs and sayings.
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More Vague/Large:

&> How does advertising work collectively?

&% Does one car manufacturers’ ads indirectly help other car
manufacturers?

& Ads for junk food versus fruits and vegetables.

&% Ads for cars versus bikes versus walking.

The PoCSverse

Culturomics: Sermec o
47 of 75
“Quantitative analysis of culture using millions of digitized books” by The Plan
Michel et al., Science, 2011 (3] ;t‘f‘ﬁf‘r‘\“"“ for
E
15 _ 3 éf‘:hi‘i:
g
N 7
g,
g g
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Foope ot s o — englsn 3345 (5050)
= o o A| — cemansods@ore)
] el ] wl
PPN R S 2
g s
g Se
§ o4 g
H £
2. 8
H
GDn 10 20 30 40 50 60 70 80 ) ° 001 01 1 10 100

Age of the cohort Suppression index

http://www.culturomics.org/ &

Done!: Crushed by Pechenick, Danforth, Dodds (33, 34]
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.

~N - Figued|

1) y.1)
in Table 1. To make controlabilty robust to lnk failures, it i suffcient to
double only the critical links, formally making each of these links redundant

and therefore ensuring that there are no critcal inks in the system.

“Controllability of complex

| networks” *%! Liu et al., Nature
2011.

Controversial ...
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< Study phyllotaxis (7', how plants

grow new buds and branches.

& Some delightful mathematics

appears involving the Fibonacci

series. )

& Beautiful work: “Phyllotaxis as a \
Dynamical Self Organizing Process: _ (
Parts I, IT, and III” by Douady and
Couder |15 16:17]

Wikipedia: Phyllotaxis ('
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The problem of missing data in networks:
&% Clauset etal. (2008)
“Hierarchical structure and the prediction of missing links in
networks” ']
&% Kossinets (2006)
“Effects of missing data in social networks” (28]
&5 Much more ...
. The PoCSverse
topics: Semestr projecs
51of75
The Plan
Suggestions for
& Study Hidalgo etal.’s w ‘ Projects
“The Product Space ;; A . Archive
Conditions the ) A\ . References
b ? »
Development of & B Y S am
Nations” [/
&% Howdo products =
depend on each

other, and how does
this network evolve?

& How do countries

texties |

depend on each SHIINS

other for water,
energy, people
(immigration),
investments?

animal
agriculture _ chemicals

topics:
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& Explore Dunbar’s number (2"

& See here (Z'and here (4 for some food for thought regarding
large-scale online games and Dunbar’s number.
[heep://wwwlifewithalacrity.com (]

&5 Recent work: “Network scaling reveals consistent fractal
pattern in hierarchical mammalian societies” Hill et al.

(2008) 1271
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< Study scientific collaboration networks.

&% Mounds of data + good models.

&% See seminal work by De Solla Price (13],

plus modern work by Redner, Newman, ez a/.
&5 We will study some of this in class...
. The PoCSverse
topics: Sems s

The Plan

Suggestions for

Projects

Archive

References

P Study Kearns et al.’s experimental studies of people solving
classical graph theory problems (271

& “An Experimental Study of the Coloring Problem on Human
Subject Networks”

&% (Possibly) Run some of these experiments for our class.



topics:

Study games (as in game theory) on networks.

& &

For cooperation: Review Martin Nowak’s piece in Science,
“Five rules for the evolution of cooperation.” 132) and related
works.

See also: Nowak’s investor (4.

& ®

Much work to explore: voter models, contagion-type models,
etc.

Resilient cooperators stabilize long-run cooperation in the
finitely repeated Prisoner’s Dilemma

Mao etal.,, 2017.

o

¥

H

topics:

&

Semantic networks: explore word-word connection networks
generated by linking semantically related words.

Also: Networks based on morphological or phonetic
similarity.
More general: Explore language evolution

One paper to start with: “The small world of human
language” by Ferrer i Cancho and Solé ['”)

Study spreading of neologisms.

Examine new words relative to existing words—is there a
pattern? Phonetic and morphological similarities.

Outlandish: Can new words be predicted?

P PP B B

Use Google Books n-grams as a data source.
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&< Explore work by Doyle, Alderson, et al. as well as
Pastor-Satorras et al. on the structure of the Internet(s).
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&% Review: Study Castronova’s and others’ work on massive

multiplayer online games. How do social networks form in
these games? [*)

&% See work by Johnson et al. on gang formation in the real world
and in World of Warcraft (really!).
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Social networks:

& Study social networks as revealed by email patterns, Facebook "

connections, tweets, etc.

< “Empirical analysis of evolving social networks” Kossinets and
Wiatts, Science, Vol 311, 88-90, 2006. [*?)

< “Inferring friendship network structure by using mobile
phone data” Eagle, et al., PNAS, 2009.

& “Community Structure in Online Collegiate Social
Networks”
Traud et al., 2008.
http://arxiv.org/abs/0809.0690 5'
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Score-based voting versus rank-based voting:

&% Balinski and Laraki %!
“A theory of measuring, electing, and ranking”
Proc. Natl. Acad. Sci., pp. 8720-8725 (2007)
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More Vague/Large:

&% Study spreading of anything where influence can be measured
(very hard).
Py Study any interesting micro-macro story to do with evolution,

biology, ethics, religion, history, food, international relations,

& Datais key.
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& Study how Wikipedia’s content is interconnected. 2=

- Ibrahim, Danforth, and Dodds,
Available online at
https://arxiv.org/abs/1605.00309, 2016. >/
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