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> 02 ‘ update their beliefs —
inductive thinking
Their behavior is

03 ‘ correlated with others’-

7S Social influence, signaling,
contagion, homophily
They form a
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Connectivity
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Figure 1. Black Riots and Other Forms of Racial and Ethnic Collective Action Occurring in 55

SMSAs: 1960 to 1993

Note: This figure is based on the 1,770 events reponted in The New Yark Times from 1960 1o 1993: 154 of

T r——
I

1980 1985

these were riols by Blacks; the remaining 1,616 were other racial or ethnic events.

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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Table 2. Frequency Distributions of Descriptive
Characteristics of 154 Race Riots with
Predominantly Black Participants in 55

SMSAs: 1960 to 1993

Riot Characteristic

Frequency Percemt

Number of Participants
Less than 50
50 10 499
500 1o 1,000
More than 1,000

Levels of Violence in Riots
No weapons nor injuries
reported
Fire, sticks, guns, or bottles
reporied
Sniping, firebombs, gunshots
reported

Property damage and/or
personal injuries

Participants, bystanders, or
police killed

9

87
28
30

58
56.5
18.0
19.5

200

22.0

Levels of Police Response

Small numbers arrive after
riot begins

Local police officers present
at riot

Police from local and
neighboring towns

Local and state police

Local, state police and
National Guard

Local police, Army, and
National Guard units

Targets of Riot

The “system™ or racism

Police actions or police
property
White Groups or storeowners

62

49

30

85
41

21

Local community event or issue 4

Group of Jews or Jewish leaders

Mixed ethnic group target

2
|

40.3

318

33
19.5

33

55.2
26.6

13.6
26
1.3
6
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US strikes and lockouts involving 1,000 or more employees
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More Strike data

UNIONS, STRIKES, AND LABOR'S SHARE OF INCOME 277

- oy
— —
—

Time Lost Due to Strikes.
e -'_1‘ &
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Wallace, Michael, Kevin T. Leicht, and Lawrence E. Raffalovich. " lfnld'hs LLLL * 25083385 ?gi;:'m' REER Pg " : : ,g BBEEBZE g
strikes, and labor's share of income: A quarterly analysis of the United States, FIG. 3. Time lost due to strikes, 194691992
1949-1992." Social Science Research 28, no. 3 (1999): 265-288.

;i

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
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Haymarket affair

Attention W_qrﬁlgmen!
MASS-MEETING

TO-NIGHT, at 7.30 o'clock,

TS AT T A

HATHARKET, Randetph St, Bel. Desplains and Helsted.

‘Good Bpenkers will m to dencunce the latest
llmlun act I'L'hupollul tho shooting of our

riEen
Workingmen Am Yourseiwes 2nd Appear i Full Foree!
THE EXECUTIVE wmmn
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Figure 5: Temporal dynamics of top threads as generated by our model. Only two ingredients, namely imitation and a preference to
recent threads, are enough to qualitatively reproduce the observed dynamics of the news cycle.

Leskovec, Backstrom, Kleinberg (2009)
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Crimes

Voting Riots

Strikes Crusades

Migration
Bubbles

=

f

Can we come up (similar to the previous cases we discussed)
with an explanation that is more self-emergent from the
i?dynamics of the pogglation?

Are they all responding to an exogenous pressﬁ}e’?

%Qam
7
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Individual
prioritization

The Hidden Patterns Behind Everything We Do,
from Your E-mail to Bloody Crusades
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Spikes are generated through
prioritization and repetition

Spontaneous internal activity.
M Enhanced due to the repetition effect,
(Cacioppo and Petty 1979; Campbell a ller 2003)
but short term (Singh et al. 1994) “
@0
Barabasi (2005) '1"‘ x'x
Individual time dynamics in External event 'x 'x
performing tasks is spiky (trailer, press conference

A spike in aggregate behavior —

Oliviera and Vazquez (2009) A high priority task for many individuals

especially in interactive tasks

What is missing?
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Variation in
action
thresholds

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

10
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Variation in threshold
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Threshold (x) Threshold (x)

r(t) = number of people who have joined by time t.
Equilibrium in r(t) = 100 people.

11



5/14/2017

45%line: Fix)=x
100%
For a general F(x)
Fli)=m
cumilative
distribution
funetion of Flr(t+1)]
r(t+1 ):F(r(t)) thresholds /
Fle(t) e
1
|
|
|
|
|
o ] 100%
I x==-thresholds
I ——
4
rit) rit+l) r,
Fio. 1. —Graphical method of finding the equilibrium point of a threshold distribution.
#(#) = proportion having rioted by timet,

For a normal distribution

with mean=25

100

P
equilibriun
mmber of
rioters

50

szt

d:tlﬁ. 2 @ ——standard
deviation
Fie. 2.—Equilibrium number of rioters plotted against standard deviation of normal
distributions of thresholds with mean = 23, & = 100,
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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).

13
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What is missing?

Hardship vs
Legitimacy of
a central
authority

14
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What is missing?

Positive
feedback and
Recency

15
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The context: Spikes in Pre-release WOM

The King's Speech

er of online mentions
200 400

0

/

T
60

Nul

# 88 — The King's Speech

OCTOBER 22, 201

I hawven't seen the movie yet but the trailer is so

T
40

Days before movie release

I I
20 14

Release date:

promising and I don‘t think Colin can do wrong. I cant remember DVember 26, 2010

seeing him in a bad mowvie and lately he seems to get amazing
roles. So I for an example can't wait to see this one - I love
myself some Colin as a king!

Spikes in Pre-release WOM

Increasing trend towards release + WOM spikes

Skyline

The King's Speech

80
200 400

0

I I I I
60 40 20 1

Number of online mentions
400 0
Number of online mentions

60

I
40

I I
20 1

Days before movie release Days before movie release

True Grit

Crazy Stupid Love

2500
|

1500
|

1000
|

0 500

0

I I I
60 40 20 1

Number of online mentions
Number of online mentions

60

I
40

I I
20 1

Days before movie release Days before movie release
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Why are WOM spikes interesting?

A focused burst of interest and communication among
consumers.

Associated with sales.

Dynamical aspects of WOM a rdly studied.
L)

peech

0

Number of online mentions
200 400
[

T T I I
60 40 20 1

Days before movie release

Theory: ignition, positive feedback, recency

Spontaneous internal
activity
Myers, Zhu, and Leskovec (2012) ; Crane and

. Shift of focus to
Sornette (2008) ; Strogatz (2004 ) POSItlve fGEdbaCk more Recent
Biggs (2003); Bikhchandani, .
Hirshleifer and Welch (199 topics
Myers, Zhu, and
Leskovec 2012
External event 2.X31
(trailer, press conference) 'x 'x
(Shi et al 2013) 'x 'x

17
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A simple agent-based model

Pr. Communicate(topic j, time f)=
f(number of mentions4) * r(time since the topic initiated ¥ )

If no external event happens If an external event happens
(probability 1- P, ... ) (probability P, .,.)
An individual chooses an existing topicj at time t An individual chooses an existing topic  at time
with probability t with probability
fng)r(t — ;) f(ng)r(t — ;) =P

42 f(nea)r(t = ta) + £(0)r(0) G2 f(nea)r(t = ta) e
An individual choose the new topic at time t with | An individual choose the new topic at time t
probability with probability

Pnew
f(0)r(0)
aet (T (t = tg) + f(0)r(0)

Mentions

Time

N=120, T=500, P,,,,~0.01, P,,,=0.2, f(n)=100+n* and r(t)=1/exp(t)2. Larger values of k
indicate a stronger positive feedback, while smaller values of a indicate a stronger preference
for recent topics.

18
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Spikes — medium positive feedback and low recency

5.0
4.5
4.0
3.9
3.0
2.5
2.0
1.5

Recency parameter (a)

|
1.5

2.0

2.5

Positive feedback parameter (k)

3.0

0.08

0.06

0.04

0.02

0.00

Our goal — Shed some light on WOM spikes

Suggest why spikes are generated?%

Identify spikes using a robust Kalman filter

Describe the characteristics of spikes on a movies pre-

release WOM dataset

Content Analysis on spikes vs non spike

WOM

Box office model to see whether

pre-release spikes are an indicator of
future success

Number of online mentions

0 200 400

The King's Speech

Days before movie release

19
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A Model of Spiky WOM

WOM,; = Level; + Spike; + ¢;
v |

Level, = Level,_1 + Trend;_q + 1y

Trend; = Trend;_1 + Np¢

&~N(©0,0, )

Oy = 0p—q1 Ty

Rango

500 | —— Observed WOM
000 -| —— Base level of WOM

I I I T
60 50 40 30

I I I
20 10 1

Days before movie release (t)

Identifying Spikes

Pre-release WOM

2000

1500

1000

500

djune22

June 22
_ E(Level]uneZB)
= Leveljypez, + Tren
| W:/
\ \ 3 \ I
May 23 June 12 July 2 July 22

Day in 2011
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Identifying Spikes

2000

—
[$))
o
[=1

Pre-release WOM
o
o
[e]

500

7 WOMjynez3 < E(Leveljynezs) + SE(0june23)
I I i I I
May 23 June 12 July 2 July 22
Days in 2011

Identifying

2000

1500

—_
o
o
o

500

Pre-release WOM

Spikes

WOMjynez3 > E(Leveljynez3) + SE(0june )
l Spike
I I I I
May 23 June 12 July 2 July 22
Days in 2011
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Robust Kalman Filter

Decomposing a signal into its components

Standard Kalman Filter: level + noise

Robust Kalman Filter: level + spikes + noise (Gelper, Croux & Fried 2010)

Rango

-
% - Observed WOM —>
8 ] Standard Kalman Fil
1]
E § - Robust Kalman Filt ¥
o

o -

] I | | ]

60 50 40 30 20 10

Days before movie release

Robust Kalman Filter

Level, = Level,_; + Trend,_, + A,(WOME — ( Level,_, + Trend;_,))

WOM, if Spike, = 0
E(Level,) + 5E(a,) if Spike, > 0

WoME = {

Trend; = Trend;_, + A;[(Level, — Level,_;) — Trend,_4]

6; = 6,_1 + 23[MAD(WOM, — Levelg; s = t,t — 1,t — 2) — 64|

MAD(x)=c*median(|x-median(x)|) ; c=1.48

22
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Our goal — Shed some light on WOM spikes

Suggest why spikes are generated?%
Identify spikes using a robust Kalman filter ?/

Describe the characteristics of spikes on a movies pre-
release WOM dataset

Content Analysis on spikes vs non spike

WOM

Box office model to see whether pre-release spikes are
an indicator of future success

Data

157 Hollywood movies

released between August 2010 to August 2011

WOM:
Number of mentions + content
60 days before release, blogs, user forums and

Twitter. Ncite

KNOW THE CUSTOMER '““‘Bell

External events:
For all movies from industry and news publicatig

23
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Typology of Spikes

0 30 40 50

10

0

QDDBDQFYT

Mumber of Spikes per Movie

% of Movies Having a Spike

20 30 40

10

Days before movie release

Spike Magnitude

log(Number of Spikes)

log(Spike Magnitude)

Biggs (2005)

“Natural events like wildfires,

landslides, and epidemics are

characterized by a power-law

distribution of event sizes.”
“Just like wildfires, landslides, and
epidemics, strikes follow a power
law.”

Pre-release WOM spikes follow a power law.

Biggs (2005) Strikes as Forest Fires: Chicago and Paris in the Late Nineteenth Century, American Journal of Sociology (110) 1684-1714.

24
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Our goal — Shed some light on WOM spikes

Suggest why spikes are generated?%
Identify spikes using a robust Kalman filter §/

Describe the characteristics of spikes on a movies pre-
release WOM dataset

Content Analysis on spikes vs non spike WOM

Box office model to see whether pre-release spikes are
an indicator of future success

Content analysis

Omg | want to see Judy moody and the not so bummer summer!
#dontjudgeme

Your Invited to a Pajama Party with Judy Moody!

Can't wait for Judy Moody! yay! :DDD My friend and | love you,
Camryn! )

Cant wait to go see Judy Moody on The 10th(: My little cousins r
soo excited lol((:

Watching Switched at Birth. Judy Moody commercials are pissing
me off. Bay is a bitch so far. Daphne is so sweet.

Is it weird i wanna go see judy moody lol that name is so funny to
me #random

Our site GiantHello is featured in the new Judy Moody Movie!!!!
Ya gotta check it out!

25
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Content Analysis

Topic —actor, director, storyline, another movie, the
genre, a trailer, reviews, and movie listing

Tone — call for others, watching intentions, opinion, a
non-opinionated description of the movie, gossip,
mention

Sentiment — positive, negative, mixed, neutral

External Event —No external event, trailer, early
release, press event, and movie premiere.

Mturk task

Please read the following tweet about the movie Rio that was released on

W

"Babble Talks to "Rio" Star Leslie Mann Part Two: It burns your face a bit when you
apply it, but it makes your s... http://bit.ly /ihiEST"

e or almost no additional details)

Tweet 1/20

67,740 tweets, 11,655 blog posts, and 12,840 user forum posts.

368,940 classifications
1953 workers

26
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Content Analysis

TOPIC TONE

Actor 12.36% | Call For Action 7.84%

Director 2.26% Watching Intentions 22.92%
Storyline or film-making 57.35% | Opinion 20.37%
Trailer 9.41% Gossip 7.98%

Critics 4.18% Non-Opinionated Description 5.58%

Genre 1.43% Mere Mention 31.85%
Another Movie 2.48% Other or no response 3.46%

Movie Listing 3.55% EXTERNAL DRIVER

Other or no response 6.98% Trailer 13.82%
SENTIMENT Press Event 12.89%
Positive 43.92% | Early Release 3.57%
Negative 6.96% Movie Premiere 7.94%
Mixed 4.26% Another Movie Event 11.46%
Neutral 44.79% | No External Event 45.33%
No response 0.07% Other or no response 4.98%

Spike WOM differs in content from non-spike WOM

Category for message i, movie j,
channel |, and time t.

L (Pr(cijlt —/k)

Pr(Cijir = k0)> Brjt + Brat + BisTrailer;je +

BraPressEvent;;; + BrsEarlyRelease;j; + BrcPremiere;j;

Relative to non-spikes days, messages on spike
days are more likely to be:

Dedicated to specific aspects of the movie,
Opinionated

Express sentiment (either positive or negative),

27
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Spikes and External Events

31% of the spikes - on the same day of an external event
69% of the spikes - do not co-occur with an external event

DV: Probability of a spike to occurs t days before release

0,02
0.83"
157"
0.70°
0.88"
Included

Relative to non spike messages, messages on spike days
refer more to external events as their drivers.

» External events echo in spike content

| Our goal — Shed some light on WOM spikes

Suggest why spikes are generated?%
Identify spikes using a robust Kalman filter §/

Describe the characteristics of spikes on a movies pre-
release WOM dataset

Content Analysis on spikes vs non spike WOM

Box office model to see whether pre-release spikes are
an indicator of future success

28
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Box office model

| Model1]
T 6.905 *

0.205

0.746 **

0.079

-0.410 **

-
F-statistic  [EFRCRY
Lo o.704

0.681

Box office model

| Model1 | Model2 |
[T 6905 3890 *
0205  0.022
0.746 **  0.659 **
0.079  0.034
-0.410 " -0.369 **
0.580 **
EECT N 108" 41.36*
[ o704 0778
0.681  0.759

29
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Box office model
. Model 1 | Model 2 | Model 3 |

6.905 **  3.890 ** 2.790 *
og(Production Budget) 0.205 0.022 0.078
og(Ad Spending) 0.746**  0.659 **  0.635 **
log(Star Power) 0.079 0.034 0.052
MPAA Ordinal -0.410 ** -0.369 ** -0.325*
Genre Dummies * > >
og(WOM volume) 0.580 **  0.525 **
og(# Spikes) 0.641 **
og(# Internal Spikes)

log(# Event Spikes)

> 3t = =
K= o
c -
7 3
D =
(o D
©
A @

-0.047
31.08** 41.36*  40.56 **

0.704 0.778 0.789
0.681 0.759 0.770

Box office model
[ | Model1 | Model2 | Model 3 | Model 4 |

6.905 **  3.890 ** 2.790 * 2.675*
log(Production Budget) 0.205 0.022 0.078 0.082
og(Ad Spending) 0.746 **  0.659** 0.635** 0.642 **
og(Star Power) 0.079 0.034 0.052 0.060
MPAA Ordinal -0.410** -0.369 ** -0.325* -0.315*
Genre Dummies * > > **
og(WOM volume) 0.580 **  0.525**  0.548 **
og(# Spikes) 0.641 **

og(# Internal Spikes) 0.612 **
log(# Event Spikes) -0.123
-0.047

31.08** 41.36* 40.56** 37.96 **
0.704 0.778 0.789 0.792
0.681 0.759 0.770 0.771

Adjusted R2

30
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The predictive power of spikes

Estimate parameters on 79 movies, and predict BO revenues

75
1

7.0
I

8.5
1
¢
f
1

il L

MAPE (%)

6.0
|

— Model 1: Movie characteristics

= = Model 2: Movie characteristics and pre-release WOM volume

--++ Model 3: Movie characteristics, pre-release WOM volume and spikes

| +=+ Model 4: Movie characteristics, pre-release WOM volume, internal and event spikes

T T T T T T T

30 25 20 15 10 5

585
1

Number of days before movie release

Spikes improve prediction

Conclusion

Spikes matter.
A theoretical and technical framework for studying WOM spikes

1. They are not noise but an integral part of WOM.

2. They are ignited by external events and also spontanously, grow
due to positive feedback and decay due to recency.

3. WOM messages on spike days are more likely to be dedicated to
specific aspects of the movie, opinionated, express sentiment
(either positive or negative), and refer to external events as their
drivers.

4. Spikes are associated with box office revenues.

Practice — Managing pre-release strategy
Research — Celebrate the wonderful world of irregularities
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What is missing? @ioﬁD %‘

What is missing? @% %‘
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