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The Harry Potter puzzle




The Harry Potter puzzle

» Wild success.

> Rejected by eight publishers.

This seems like a strange combination.



The puzzle of cultural markets

The Harry Potter story illustrates puzzling nature of success for
cultural objects (books, movies, piece of art, music)

» extreme inequality in the success of objects
(Rosen, 1981; Frank and Cook, 1995)
Extreme inequality suggest that “the best” are different from
“the rest”



The puzzle of cultural markets

The Harry Potter story illustrates puzzling nature of success for
cultural objects (books, movies, piece of art, music)

» extreme inequality in the success of objects
(Rosen, 1981; Frank and Cook, 1995)
Extreme inequality suggest that “the best” are different from
“the rest”

» unpredictability in the success of objects

Qualitative: (Peterson and Berger, 1971; Hirsch, 1972;
Denisoff, 1975)

Quantitative: (De Vany and Walls, 1999; Vogel, 2004)
“Nobody knows anything” — William Goldman



Previous research, unpredictability of success

Previous work on unpredictability, mostly by sociologists in the
“production of culture” school

» Organization forms
(Peterson and Berger, 1971; Hirsch, 1972; Faulkner and
Anderson, 1987)

» Discourse strategies
(Bielby and Bielby, 1994)

— This work explores the consequences on unpredictability but not
its causes



Previous research, inequality of success

Previous research on inequality of success, mostly done by
economists

» Empirical description of success distribution
(Chung and Cox, 1994; Vogel, 2004; Krueger, 2005; many
others)

» Theoretical models
(Rosen, 1981; Adler, 1985; De Vany and Walls, 1996)

— This work “explains” inequality, but not unpredictability



Proposed solution to the puzzle of cultural markets

Want to unify these two streams with one common explanation.
Psychological explanation:
People agree on what's good, but people are hard to predict

Sociological explanation:

The collective outcomes of inequality and unpredictability of
success both arise from an individual-level process of social
influence

Inequality of success

Social influence — Cumulative advantage

Unpredictability of succes



Social influence

Individual’s choices in cultural markets are influenced by the
behavior of others

» Too many objects to consider so we use others’ behavior as a
shortcut

» Desire for compatibility (we want to be able to talk to others)

» Conformity pressure



Cumulative advantage

Cumulative advantage: success causes more success
“Matthew"” effect, rich-gets-richer, preferential attachment, etc.

Cumulative advantage literature can be divided into two groups

» Inequality
(Simon, 1955; Price, 1965; Merton, 1968; Barabdsi and
Albert, 1999)

» Unpredictability
(David, 1985; Arthur, 1989; Granovetter, 1998)



Testing the model

Inequality of success
Social influence — Cumulative advantage
Unpredictability of succes

Problems with observational data:

» don't know what would have happened without social
influence

» can't see multiple “histories” to observe unpredictability



Testing the model

Instead of using observational data we are going to run an
experiment because

» can run the same process multiple times under exactly the
same conditions, allows us to see multiple “histories”

» can control the information that people have about the
behavior of others

But, this experiment is different from most,

» experiments in psychology and economics have individual as
unit of analysis, require hundreds of participants

» these sociological experiments have collective outcome as
unit of analysis, require thousands of participants

Web-based experiment allow for such large sample sizes because
each additional participant has no cost (total n = 27,267)



The experiment
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The experimental design

As participants arrive, they are randomly assigned into one of two
conditions

» Independent: See the names of bands and songs

» Social influence: See the names of bands, songs, and
number of previous downloads
In addition, social influence condition divided into eight “worlds”
and people only see the downloads of previous participants in their
world



The experimental design

Social influence .
condition .
Subjects

Independent
condition




Overall study plan

Participants

http://www.bolt.com E.SW.E.

Weaker signal Experiment 1
(n=17,149)
Stronger signal Experiment 2 Experiment 3
(n=17,192) (n=2,930)
Deception signal Experiment 4

(n=9,996)



http://www.bolt.com

Experiment 1: Overview

October 7, 2004 to December 15, 2004 — 69 days
Design: 8 social influence worlds, 1 independent world

Summary statistics:
» 7,149 participants
» 27,365 listens
» 8,203 downloads

Participants drawn mostly from http://www.bolt.com


http://www.bolt.com

Experiment 1: Screenshots

(a) Social influence condition (b) Independent condition



Experiment 1: Social influence
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Experiment 1: Inequality in success

We measure the success of a song by its market share of downloads
We measure inequality in success using Gini coefficient

» common measure of inequality

» good theoretical characteristics

» range: O (total equality) to 1 (total inequality)



Experiment 1: Inequality in success
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Experiment 1: Unpredictability
The more the results differ across realizations the more the results

are unpredictable.
U = mean difference in market share across all pairs of realizations

Comparing unpredictability of two songs
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Experiment 1: Unpredictability
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Experiment 1: Conclusion

Social influence worlds showed:
» increased inequality in success
» increased unpredictability of success

Differences were statistically significant, but of modest magnitude.
What if we increase in the amount of social influence?



Overall study plan

Participants

http://www.bolt.com E.SW.E.

Weaker signal Experiment 1
(n=17,149)
Stronger signal Experiment 2 Experiment 3
(n=17,192) (n=2,930)
Deception signal Experiment 4

(n=9,996)
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Experiment 1 and 2 screenshots

(a) Experiment 1 (b) Experiment 2



Experiment 2: Amplifying the social signal

December 15, 2004 to March 8, 2005 — 83 days
Design: 8 social influence worlds, 1 independent world

Summary statistics:
» 7,192 participants
» 25,860 listens
» 10,298 downloads

Participants drawn mostly from http://www.bolt.com


http://www.bolt.com

Experiment 1 and 2: Social influence

Probability of listen

(a) Experiment 1, weaker signal
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(b) Experiment 2, stronger signal

At the individual level social influence increased




Experiment 2: Inequality
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Experiment 2: Unpredictability
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Experiment 2: Conclusion

Experiments 1 and 2 show a dose-response relationship. Increasing
the strength of social influence leads to

» increased inequality of success

» increased unpredictability of success



The role of appeal

What is the relationship between “quality” and success?

Hard to answer because “quality” of cultural objects is very hard
(impossible?) to measure (Gans, 1974; Bourdieu, 1979; Becker,
1982; DiMaggio, 1987)

In these experiments we have an excellent measure of “appeal”:
the market share of the songs in the independent condition



Relationship between appeal and success

Experiment 1 Experiment 2

0.2 0.2, S
1%} 1%
o k=]
o o
s s °©
g 015 g o015 .8
c =4 o
[ [} )
= = o
E 0.1 £ 0.1 o
£ H £ 8 9
IS ° <4 8
) og, < 00 ©
= ® g o < o o o
2 0.05 o % B0l 5.8 2 0.05] © 89 8 gh g
5] 8 P § g gl 5 o o%o SR
= 9 g F] 4 G
E o Hale-o 5 s s & g
= o 8 = °

PP B 4
0 0.01 002 003 0.04 0.05 0 0.01 002 003 0.04 0.05
Market share in independent world Market share in independent world

Higher appeal songs tend to do better, but there is a lot of scatter



Relationship between appeal and success: ranks

Experiment 1 Experiment 2
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Overall study plan

Participants

http://www.bolt.com E.SW.E.

Weaker signal Experiment 1
(n=17,149)
Stronger signal Experiment 2 Experiment 3
(n=17,192) (n=2,930)
Deception signal Experiment 4

(n=9,996)
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Experiment 3

Experiment 3 was the same as experiment 2 except we used an
older, more international, more educated population drawn from
the electronic small world experiment (Dodds, Muhamad, and
Watts, 2003).

At the aggregate-level, we observed similar levels of inequality and
unpredictability. Therefore, these results appear to be relatively
robust to the participant pool.



Self-fulfilling prophecies

In the first three experiments we let the success develop naturally.
However, in real markets there are often cultural entrepreneurs
trying to manipulate the perceived success of objects.

» David Vise bought and then returned 17,000 copies of his
book “The Bureau and the Mole”



Self-fulfilling prophecies

“[a] self-fulfilling prophecy is, in the beginning, a false definition of
the situation evoking a new behavior which make the originally
false conception come true.” (emphasis in original)

Merton (1948)

Vise's book sold more than 180,000 copies. How much of this was
due to a self-fulfilling prophecy? Hard to say.

Again, this is difficult with observational data, but possible with a
multiple-realization experiment



Experimental design

‘ Unchanged world

»

Inverted world 1

@)

Inverted world 2

More interested in song-level and system-level dynamics than
individual behavior



Experiment 4: Summary statistics

Experiment was active from April 7, 2005 until August 11, 2005
» 9,996 participants
» 69,703 listens
» 12,344 downloads

Participants drawn mostly from electronic small-world experiment.
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Setfup | Experiment

500}

400}
n
3
© 300t
c
=
[@]
O 200}

Song
100}
Sona 48

O L L L L L
0 400 752 1200 1600 2000 2400 2800
Subijects



Tracking song 1 and song 48
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Tracking song 1 and song 48

Set-up ___ Experiment
| | | ==Unchanged world Song 1
500 = = =|nverted worlds ’
400r
%
I
g 300} L» Song 48
5 +=°, .+ Song 48
[ =it
A 200f Edet g
o Song 1
Song -
. - Song 1
100 1 paerarn s 7O
Song 43 Y ,_....-::'- il Song 48

0
0 400 752 1200 1600 2000 2400 2800
Subijects



Tracking song 2 and song 47
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Tracking all songs: Rank correlation over time
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Unintended consequence

Distortion of social information also lead to fewer downloads in the
inverted worlds.

Experiment 4

3000

Downloads

Unchanged Inverted




Could this really happen? Mona Lisa

Up until 1900 Mona Lisa was not a particularly famous painting,
relative to the other paintings in the Louvre. In 1911 it was stolen,
and later returned, and this created a huge increase in the fame of

the painting.



Could this really happen? Mona Lisa

Once it became more well know, it became a object of parody and
reference only reinforcing its fame



Could this really happen? Mona Lisa

Once it became more well know, it became a object of parody and
reference only reinforcing its fame

(Duchamp, 1919)



Could this really happen? Mona Lisa

Once it became more well know, it became a object of parody and
reference only reinforcing its fame

(Duchamp, 1919) (Warhol, 1963)



Could this really happen? Mona Lisa

Once it became more well know, it became a object of parody and
reference only reinforcing its fame

Price $300 THE Feb.& 1999

YORKER

(Duchamp, 1919) (Warhol, 1963) (Roher, 1999)



Could this really happen? Mona Lisa

Once it became more well know, it became a object of parody and
reference only reinforcing its fame




Conclusions about cultural objects

Returning to the original puzzle:

» We have shown that inequality and unpredictability of the
success of songs can both arise from social influence at level
of individual

Other conclusions related to cultural markets:
» Appeal mattered, but did not completely determine success

» Better songs did better on average, but in any particular
realization the best song did not always win

» Higher appeal objects were more unpredictable



Limitations

Limitations:
» Experiment is different from the real-world
» Robustness to experimental results to design choices

» Lumps many different things together (TV, movies, books,
art, music)



General conclusion

More general points:
» Shows usefulness of repeated realizations framework

» Individual-level social processes can have surprising effects at
the collective-level

» Experimental design is useful for studying micro-macro
problems

» Internet allows for large-group macro-sociological experiments



General conclusion

For more information:

» Salganik, Matthew J., Peter S. Dodds, and Duncan J. Watts.
2006. “Experimental study of inequality and unpredictability
in an artificial cultural market.” Science 311:854-856.

» Salganik, Matthew J., and Duncan J. Watts. “Leading the
herd astray: An experimental study of self-fulfilling prophecies
in an artificial cultural market.” Under revew.

» Salganik, Matthew J., and Duncan J. Watts. “Success and
failure in cultural markets: A series of four experiments.”
Under review.

» Salganik, Matthew J., and Duncan J. Watts. “An experimental
approach to the study of collective behavior.” In preparation.



Dynamics — Gini coefficient

Dynamics of Gini coefficient, exp. 1 Dynamics of Gini coefficient, exp. 2

Gini coefficient
Gini coefficient
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Subjects Subjects

(c) Gini coefficient, experiment 1 (d) Gini coefficient, experiment 2



Dynamics — Unpredictability

Dynamics of unpredictability, exp. 1

Unpredictability

100 200 300 400 500 600 700
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(e) Unpredictability, experiment 1

Unpredictability

Dynamics of unpredictability, exp. 2
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(f) Unpredictability, experiment 2



Finding the bands

Original sample (n = 201)

Too popular
n=51
Sent emails
n=133
No address
n=17

(g) Original sample (n = 201)

Contacted bands (n = 133)

Agreed
No response n=51

n=57

Refused Did not return form
n=3 Band broke-up n=13

(h) Contacted bands (n = 133)



Participant demographics

www.bolt.com

Small-world experiment

Experiment 1 Experiment 2 Experiment 3 Exp
(n=7,149) (n=17,192) (n = 2,930) (n
Category (% of participants) (% of participants) (% of participants) (% of par
Female 36.4 73.9 38.0
Broadband connection 74.1 69.0 90.6
Has downloaded music from other sites 60.4 62.4 69.3
Country of Residence
UNITED STATES 79.8 81.8 68.4
BraziL 0.3 0.0 1.2
CANADA 4.5 4.4 6.3
UNITED KINGDOM 4.4 4.7 6.6
OTHER 11.0 9.1 18.7
Age
14 AND YOUNGER 11.5 16.0 15
15 1O 17 27.8 349 5.7
18 TO 24 38.5 39.2 29.8
25 AND OLDER 223 9.9 63.1
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