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01
They are sometimes 
illogical and unexpected -
Bounded rationality 

02
They can learn and 
update their beliefs –
inductive thinking

03
Their behavior is 
correlated with others’–
Social influence, signaling, 
contagion, homophily

04
They form a 
connected system -
Connectivity

05
They are heterogeneous in 
a weird way -
Broken symmetry
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Social events do 
not occur in a 
constant rate 
over time

Riots

Olzak, Susan, Suzanne Shanahan, and Elizabeth H. McEneaney. "Poverty, segregation, and race riots: 1960 to 
1993." American Sociological Review (1996): 590-613.
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Strikes
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More Strike data

Wallace, Michael, Kevin T. Leicht, and Lawrence E. Raffalovich. "Unions, 
strikes, and labor's share of income: A quarterly analysis of the United States, 
1949–1992." Social Science Research 28, no. 3 (1999): 265-288.

A Strike wave

A year when the number of striking workers and the 
frequency of strikes both exceed the average of the 
preceding five years by at least 50%, all within the 
boundaries of a national state.

Shorter and Tilly (1974, pp. 106–7)
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Example Chicago 1886

Haymarket affair
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Meme tracking

Leskovec, Backstrom, Kleinberg (2009)
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Voting

Strikes

Riots

Migration
Bubbles

Crusades

Crimes

Why?

Are they all responding to an exogenous pressure?

Can we come up (similar to the previous cases we discussed) 
with an explanation that is more self-emergent from the 
dynamics of the population?
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Individual 
prioritization
Barabasi 2005
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Spikes are generated through 
prioritization and repetition

Barabasi (2005)
Individual time dynamics in 
performing tasks is spiky 

Oliviera and Vazquez (2009) 
especially in interactive tasks 

A spike in aggregate behavior –
A high priority task for many individuals

External event
(trailer, press conference)

Spontaneous internal activity.
Enhanced due to the repetition effect, 
(Cacioppo and Petty 1979; Campbell and Keller 2003)
but short term (Singh et al. 1994)

Pros? Cons?

What is missing?
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Variation in 
action 
thresholds
Granovetter 1978

Individuals have a personal 
Threshold for action

Different individuals require different levels of safety before acting 
(e.g. entering a riot) and also vary in the benefits they derive from 
rioting. 

Every person has a threshold which is the proportion of the group 
she would have to see join before she would do so. 

“Radicals”= low threshold    “Conservatives”= high threshold
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Variation in threshold
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r(t) = number of people who have joined by time t.
Equilibrium in r(t) = 100 people. 
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For a general F(x)

r(t+1)=F(r(t))

For a normal distribution 
with mean=25
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The main claim

The distribution is perturbed and slightly fluctuates 
over time. Therefore, similar situations will generate 
spikes of different magnitudes (if at all).
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Pros? Cons?

What is missing?

Positive 
feedback and 
Recency
Gelper, Peres and Eliashberg 2017
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The context: Spikes in Pre-release WOM

Release date: 
November 26, 2010

Spikes in Pre-release WOM
Increasing trend towards release + WOM spikes
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Why are WOM spikes interesting?
A focused burst of interest and communication among 
consumers.

Dynamical aspects of WOM are hardly studied.

Associated with sales.

Theory: ignition, positive feedback, recency

Positive feedback
Biggs (2003); Bikhchandani, 
Hirshleifer and Welch (1992) 

External event
(trailer, press conference)
(Shi et al 2013)

Spontaneous internal 
activity
Myers, Zhu, and Leskovec (2012) ; Crane and 
Sornette (2008) ; Strogatz (2004 )

Shift of focus to 
more Recent

topics
Myers, Zhu, and 
Leskovec 2012
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A simple agent-based model
Pr. Communicate(topic j, time t)=
f(number of mentions    ) * r(time since the topic initiated     )

If no external event happens
(probability 1- Pevent )

If an external event happens
(probability Pevent)

An individual chooses an existing topic j at time t 
with probability 

݂ ݊௧௝ ݎ ݐ − ௝ݐ

∑ ݂ ݊௧ௗ ݎ ݐ − ௗݐ
ேା௧ିଵ
ௗୀଵ + ݂ 0 (0)ݎ

An individual chooses an existing topic j at time 
t with probability 

݂ ݊௧௝ ݎ ݐ − ௝ݐ

∑ ݂ ݊௧ௗ ݎ ݐ − ௗݐ
ேା௧ିଵ
ௗୀଵ

 (1 − ௡ܲ௘௪)

An individual choose the new topic at time t with 
probability

݂ 0 ݎ 0
∑ ݂ ݊௧ௗ ݎ ݐ − ௗݐ

ேା௧ିଵ
ௗୀଵ + ݂ 0 (0)ݎ

An individual choose the new topic at time t
with probability

௡ܲ௘௪

N=120, T=500, Pevent=0.01, Pnew=0.2, f(n)=100+nk and r(t)=1/exp(t)1/a. Larger values of k
indicate a stronger positive feedback, while smaller values of a indicate a stronger preference 
for recent topics. 
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Spikes – medium positive feedback and low recency

Pros? Cons?

What is missing?
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Hardship vs 
Legitimacy of 
a central 
authority
Epstein 2002

Let’s discuss

What is missing?


