Voting, Success, and Superstars
Last updated: 2023/08/22, 11:48:25 EDT

Principles of Complex Systems, Vols. 1, 2, & 3D
CSYS/MATH 6701, 6713, & a pretend number,
2023-2024 | @pocsvox

Prof. Peter Sheridan Dodds | @peterdodds

Computational Story Lab | Vermont Complex Systems Center
Santa Fe Institute | University of Vermont

@ s, Lo-punwl

L5 ¥4

@ ¢

Licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License.

The PoCSverse

Voting, Success,
and Superstars
1 0f 28

Winning: it's not
for everyone

Superstars
Musiclab

References



https://pdodds.w3.uvm.edu/teaching/courses/2023-2024pocsverse
http://www.twitter.com/@pocsvox
https://pdodds.w3.uvm.edu/
https://twitter.com/@peterdodds
https://compstorylab.org/
https://vermontcomplexsystems.org/
https://santafe.edu/
https://pdodds.w3.uvm.edu
https://pdodds.w3.uvm.edu/
https://pdodds.w3.uvm.edu/

These slides are brought to you by:

Sealie & Lambie
Productions

The PoCSverse

Voting, Success,
and Superstars
2 0f 28

Winning: it's not
for everyone

Superstars
Musiclab

References




These slides are also brought to you by:

Special Guest Executive Producer

The PoCSverse

Voting, Success,
and Superstars
30f28

Winning: it's not
for everyone

Superstars
Musiclab

References



https://www.instagram.com/pratchett_the_cat/

Outline

Winning: it's not for everyone
Superstars
Musiclab

References

The PoCSverse

Voting, Success,
and Superstars
4 of 28

Winning: it's not
for everyone

Superstars
Musiclab

References







Outline

Winning: it's not for everyone
Superstars

The PoCSverse
Voting, Success,
and Superstars
6 of 28
Winning: it's not
for everyone

Superstars

References




Where do superstars come from?

“The economics of superstars” (£

Am. Econ. Rev., 71, 845-858, 1981. "/

Examples:

The PoCSverse
Voting, Success,
and Superstars
7 of 28
Winning: it's not
for everyone

References



https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Where do superstars come from?

“The economics of superstars” (£

Am. Econ. Rev., 71, 845-858, 1981.[°!

Examples:
<% Full-time Comedians (~ 200)

The PoCSverse
Voting, Success,
and Superstars
7 of 28
Winning: it's not
for everyone

References



https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Where do superstars come from?

“The economics of superstars” (£

Am. Econ. Rev., 71, 845-858, 1981. °

Examples:

Full-time Comedians (~ 200)
Soloists in Classical Music

The PoCSverse
Voting, Success,
and Superstars
7 of 28
Winning: it's not
for everyone

References



https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Where do superstars come from? $2§§§%i“i§§s,
and Superstars
7 of 28

Winning: it's not
for everyone

“The economics of superstars” (£

,,,,,,,,,,,,,,,,,,,,,,,,, References

S. Rosen,
Am. Econ. Rev., 71, 845-858, 1981. °

Full-time Comedians (~ 200)
Soloists in Classical Music
Economic Textbooks (the usual myopic example)


https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Where do superstars come from? $2§§§%i“i§§s,
and Superstars
7 of 28

Winning: it's not
for everyone

“The economics of superstars” (£

,,,,,,,,,,,,,,,,,,,,,,,,, References

S. Rosen,
Am. Econ. Rev., 71, 845-858, 1981. °

Full-time Comedians (~ 200)
Soloists in Classical Music
Economic Textbooks (the usual myopic example)


https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Where do superstars come from? Voting Slicer

Voting, Success,
and Superstars
7 of 28

Winning: it's not

for everyone
“The economics of superstars” (%' sl
S. Rosen,
Am. Econ. Rev., 71, 845-858, 1981. !
Full-time Comedians (~ 200)
Soloists in Classical Music
Economic Textbooks (the usual myopic example)
)
Highly skewed distributions again... IR


https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/rosen1981a.pdf

Superstars

Rosen’s theory:
<% Individual quality ¢ maps to reward R(q).

The PoCSverse
Voting, Success,
and Superstars
8 of 28
Winning: it's not
for everyone
Superstars

Musiclab

References




Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 0f 28

Winning: it's not
for everyone

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
e
“ ';', I
g “' r‘)
|



Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 0f 28

Winning: it's not
for everyone

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:
e
|-



Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 0f 28

Winning: it's not
for everyone

Superstars

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:



Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 0f 28

Winning: it's not
for everyone
Superstars

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:
Avery good surgeon is worth many mediocre ones

e



Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 0f 28

Winning: it's not
for everyone

Superstars

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:

Avery good surgeon is worth many mediocre ones
2. Technology:



Su persta rS The PoCSverse

Voting, Success,
and Superstars
8 of 28

Winning: it's not
for everyone

Superstars

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:
Avery good surgeon is worth many mediocre ones
2. Technology:
Media spreads & technology reduces cost of
reproduction of books, songs, etc.



The PoCSverse

SU perSta I’S Voting, Success,
and Superstars
8 of 28

Winning: it's not
for everyone

Superstars

Individual quality ¢ maps to reward R(q). References
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:
Avery good surgeon is worth many mediocre ones
2. Technology:
Media spreads & technology reduces cost of
reproduction of books, songs, etc.

Joint consumption versus public good.



Superstars

Individual quality ¢ maps to reward R(q).
R(q) is ‘convex’ (d°R/dq? > 0).
Two reasons:

1. Imperfect substitution:
Avery good surgeon is worth many mediocre ones
2. Technology:
Media spreads & technology reduces cost of
reproduction of books, songs, etc.

Joint consumption versus public good.

No social element—success follows ‘inherent
quality’.
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1. Easy decisions (yes/no) lead to bandwagoning
e.g. jyte.com

2. More costly evaluations lead to oppositional votes
€.g. amazon.com

Self-selection: Costly voting may lower incentives
for those who agree with the current assessment
and increase incentives for those who disagree.
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Score-based voting versus rank-based voting:
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Balinski and Laraki,

Proc. Natl. Acad. Sci., 104, 8720-8725,
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Dominance hierarchies
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__ | Chaseetal,
"~ | Proc. Natl. Acad. Sci., 99, 5744-5749, 2002. ]

<& The aggressive female Metriaclima zebra:

The PoCSverse
Voting, Success,
and Superstars
13 0f 28
Winning: it's not
for everyone
Superstars

Musiclab

References



https://pdodds.w3.uvm.edu//research/papers/others/everything/chase2002a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/chase2002a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/chase2002a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/chase2002a.pdf

< A - The PoCSverse
Dominance hierarchies Voting Success,
and Superstars
14 of 28
Winning: it's not
for everyone

Fish forget—changing of dominance hierarchies: Superzars
Musiclab
1st 2nd 1st 2nd References
e yl:> b ’ . v = s ’ A c i -
B— 8 B A c B [ A
g—————C C D D D——>D
Dp———=D D——D M @
© ) A B A c
A oA A=A B>< B A
B=———*8 B c C———+C=D=>A c D
D Cc D ——D (1) (2)
(4) (1)

D A——A A D A Ce
B Ce B A Xm
c c= Cz"Ca/—';C: c B G Cioa Cs A
A —— D c N,

Ci
(1) (1) (1) 1)

oo w >




Dominance hierarchies

Fish forget—changing of dominance hierarchies:

1st 2nd 1st 2nd
. y|:> ; ’ . ¥ ==
A————>A A><:E
B——8 B A

G0
p————%pD
(6)

A ———A
B —B
Cc D
g

(4)

<

(1)

oo w >
> 0 W o

< 22 observations: about 3/4 of the time, hierarchy

changed

A C
B;;zij
c B
D D

C
D————=D
Q]
A——A
B [of
g
D —D
(1)

A ——A

Cz

Ci» G G —Co

C
0]

0]
A B
B
C———>C=D=>A

D

(1)
A D
B A
C B
D C
(1)

2)
(1)

(:
A 2
<
Crmpe Comp- Cs”

o

C:
e
A
Ci

The PoCSverse

Voting, Success,
and Superstars
14 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Dominance hierarchies

Methods of Forming Hierarchies

Size of set Group assembly Round-robin competition
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<= Group versus isolated interactions produce
different hierarchies

The PoCSverse
Voting, Success,
and Superstars
150f 28

Winning: it's not
for everyone

Superstars

Musiclab

References




Outline

Winning: it's not for everyone

Musiclab

The PoCSverse

Voting, Success,
and Superstars
16 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Music Lab Experiment The Pocsvbre

Voting, Success,
and Superstars
17 of 28

Winning: it's not
for everyone

%USI[‘ i.AB - G s

BAND HANE

References

Log off

e peop
T roRpEOPLE i
e /

SO4g 7 NUMBER OF
e NOWNLOATS
48 songs multiple ‘worlds’

30,000 participants Inter-world variability




Music Lab Experiment

%Usm ', t“uuwsszY

phMd HANE

Log off

GROWTH PECPLE 3

SoNg 'NUMBER OF
e DWALOATS
48 songs multiple ‘worlds’
30,000 participants Inter-world variability

<= How probable is the world?

The PoCSverse

Voting, Success,
and Superstars
17 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Music Lab Experiment The PoCSverse

Voting, Success,
and Superstars
17 of 28

Winning: it's not

for everyone
Susic LAB Gl s

BAND HANE

References

Log off

GROWTH PECPLE 3

et peon
T roRpEOPLE i
e /

SONg 7 'NUMBER OF
e e w40
48 songs multiple ‘worlds’
30,000 participants Inter-world variability

How probable is the world?
Can we estimate variability?




Music Lab Experiment The PoCSverse

Voting, Success,
and Superstars
17 of 28
Winning: it's not
for everyone

5 COLUMBIA Superstars
USIC LAB  Cuwasi ks
| o

References

of
Help] [Log off] down

oads.
GROWTH PECPLE 3

SO4g 7 NUMBER OF
T e DOWHLOATS
48 songs multiple ‘worlds’
30,000 participants Inter-world variability

How probable is the world?
Can we estimate variability?
Superstars dominate but are unpredictable. Why?




Music Lab Experiment

2 viusic Lab - Song Selection - Mozilla Firefox

Fle Edt View Go Bookmaks Tools Help

@- g

O QMm - HG
doen oo ot
boed [Help] [Logofl o

wnrsriELD ™ coworeoon R )
i o oty what b ola” bt e st

DEEP EnouGH To D 17 PRRKER THEGRY: 477 ur R NoTHING: A
ot sy v s s

e THRET SDICATE %' s ocroser: B .
20033 e i soesront o

e sRoKen promsE 1o POSTEREACTRAGEDY: i smancen m
o e o o dere

s ew oA i rormrADIG: 24 AR FROM KNOWN i
he bl bove the e fear ey

HOONER ATHIE: o THECAERAETON B sunmmouer: o
ek Apped inan s pesr Rty

ORALIAZARD. & semo 1 BAE u
oo " ek s sy

KOTFOR ScHOLARS 7 SweLy wAITNG: 7 FADNG THROUGH M
2 Semionschane” st th count o e

secrETARY 5 somanmer 30 NN GTENS: 5
een o oyes o th balses” i faling over’

ARTOF kALY 1o FHEFASTIANE: 317 oy novereer. £
[ Al b v pa 1 dont ¥ coud o you

INDRAULIC SANDMIGH 5 A BLNDIG sience: 17 DRAWN I THE Sk 2
eparatin ame et ané mnchs” g th i

v s a5 SR B sesws =
o s vt e bahevk boogi” ool e coy

SaLue e oam: 5 care renewaL 1 SERAK 1
amerr et a1 ey pach”

Ryaw ESsAKER: 14 R FALLS BoWi i evan colo: o
R S hverburing st et ey

scersonc: B sumeRswasTeD. 17 GENErTOR A bOUBT: =
oeri 1o a Pl beind et unanar

WAL OF FANE 1 SENTHLE 6 swrwreck ion: 1
et mimar i have sy ot e o

“An experimental study of inequality and

Salganik, Dodds, and Watts,

Science, 311, 854-856, 2006. [

The PoCSverse

Voting, Success,
and Superstars
18 of 28

Winning: it's not
for everyone

Superstars
Musiclab

References



https://pdodds.w3.uvm.edu//research/papers/others/everything/salganik2006a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/salganik2006a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/salganik2006a.pdf
https://pdodds.w3.uvm.edu//research/papers/others/everything/salganik2006a.pdf

Music Lab Experiment

Experiment 1

The PoCSverse

Voting, Success,
and Superstars
19 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Music Lab Experiment

Rank market share in influence worlds

Experiment 1

12]

24

36

24T g 1
Rank market share in indep. world

Variability in final rank.

Rank market share in influence worlds
IS

Experiment 2

8
48 36 243015
Rank market share in ind

12 1
ep. world

The PoCSverse
Voting, Success,
and Superstars
20 of 28
Winning: it's not
for everyone

Super

Musiclab

References




Music Lab Experiment

Market share in influence worlds

Experiment 1

Experiment 2

0.15

=
0

o s
3
g o
g 015 .8
2 B
& o
3 B
E o
H iRl 8 g
o 8
g B
- 3. 243
2005 L8 868 8
g 2200 0.
< S 8T
: = . 8o
(I S
0.01 0.02 0.03 0.05 0 0.01 0.02 0.03 0.04

4 X 0.04
Market share in independent world

Market share in independent world

Variability in final number of downloads.

0.05

The PoCSverse
Voting, Success,
and Superstars
21 0of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




MUSiC I_ab EXperiment The PoCSverse

Voting, Success,
and Superstars
22 of 28

Winning: it's not

for everyone
Experiment 1 Experiment 2

Superstars

Musiclab,
References

]

£ 04

8

]

£

@

o

8

Eo2

o

Social Influence  Indep.  Social Influence  Indep.

<% Inequality as measured by Gini coefficient:




MUSiC I_ab EXperiment The PoCSverse

Voting, Success,
and Superstars
23 0f 28

Winning: it's not
for everyone

2 Experiment 1 Experiment 2 Superstars
: Musicab

S References
2 001
=
8
iz
°
o
S 0.005
=

o

Social Social
Influence Infiuence

<% Unpredictability




Music Lab Experiment

Sensible result:

<= Stronger social signal leads to greater following
and greater inequality.

The PoCSverse

Voting, Success,
and Superstars
24 of 28

Winning: it's not
for everyone

Superstars

Musiclab

References




Music Lab Experiment

Sensible result:

<= Stronger social signal leads to greater following
and greater inequality.

Peculiar result;

The PoCSverse

Voting, Success,
and Superstars
24 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Music Lab Experiment

Sensible result:

<= Stronger social signal leads to greater following
and greater inequality.

Peculiar result;

<% Stronger social signal leads to greater
unpredictability.

The PoCSverse
Voting, Success,
and Superstars
24 of 28

Winning: it's not
for everyone
Superstars

Musiclab

References




Music Lab Experiment

Sensible result:

<= Stronger social signal leads to greater following
and greater inequality.

Peculiar result;

<% Stronger social signal leads to greater
unpredictability.

Very peculiar observation:
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Stronger social signal leads to greater
unpredictability.

The most unequal distributions would suggest the
greatest variation in underlying ‘quality.’

But success may be due to social construction ‘
through following. (so let's tell a story... [ ) §
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