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Motivation

Social ties are important for people to get involved in collective actions.
Marwell (1988); Gould (1993); Diani (2013); Porta and Mattoni (2016).

Recent research has recognized the link between online social network and
offline protests, basically based on social media data, i.e, twitter and
facebook.

Coppock, Guess and Ternovski (2016); Bahrami et al. (2018); Anduiza et
al. (2014), Steinert-Threlkeld et.al (2015) among many others.

However, on the pattern of offline-online relationship.
Less clustered online social network leads to more protests (Barbara 2015,
Steinert-Threlkeld 2017).
More clustered online social network leads to more protests (Chwe 2000).
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Research Question

What kind of online social network structure is more likely to lead to
(more) offline protests?

Existing literature has mostly relied on a particular type of online platform,
and namely social media. What about other type of online platform, i.e., a
BBS mobilization website?
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Empirical Case

The Anti-Extradition Law Amendment Bill movements in Hong Kong in
2019-2020.

A radical and sustained social movement lasting for more than half a year
from early June of 2019 to first several months of 2020.

A local BBS website, lihkg, acts as the main mobilization “organization”
of the series protests.



Introduction Empirical Case Research Data Empirical Analysis Findings and Limitations

Number of Events Per Day
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Screenshot of LIHKG Forum
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Number of Posts Per Day
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Research Data

We downloaded historical data of 1 June 2019 to early June 2020 from
LIHKG, including more than 13 millions posts and replies from more than
175 thousands unique ID registered on this website.

We use Python’s NetworkX library to calculate daily social network
structure of LIHKG. Key indicators include:

Average degree measuring the average activity of all online active users on
a platform.
Clustering coefficient measuring the level of clustering within the social
networks of the platform.
Number of connected components measuring the number of separated
online communities on a platform.
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Sample Data
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End of August as a SHOCK
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End of August as a SHOCK
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Who Left After the Shock?

C1: No posts/replies ever
C2: Earlier posts/replies but not today
C3: No posts, but replies
C4: posts with less than 2 replies
C5: posts with more than 2 but less
than 20 replies
C6: posts with more than 20 replies,
and the ratio of self-reply vs
others-reply less than 0.2
C7: posts with more than 20 replies,
and the ratio of self-reply vs
others-reply more than 0.2

After 8.31, Online leaders and activists
left.
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Empirical Analysis

Table 1 Statistical Description(Original Variable)
Variables Type Mean(Standard Deviation)

Dependent Variable Event Number Continuous variable 5.78(9.46)
Independent Variable X1: Clustering Coefficient Continuous variable 0.05(0.01)
Independent Variable X2: Average Degree Continuous variable 8.59(1.02)
Independent Variable X3: Number of Connected Components Continuous variable 42.65(18.69)

Table 2 Statistical Description(Log Variable)
Variables Type Mean(Standard Deviation)

Dependent Variable Event Number Continuous variable 0.94(1.27)
Independent Variable X1: Clustering Coefficient Continuous variable -2.99(0.26)
Independent Variable X2: Average Degree Continuous variable 2.14(0.13)
Independent Variable X3: Number of Connected Components Continuous variable 3.66(0.43)
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Model Setting

To explore the long-term relationship between Y and X1, X2, X3, VAR model is
used to fit and VEC model is used to determine the long-term relationship
between variables. The VAR(p) model is as follows,

Φ(L)(Zt − µ− γt) = εt (1)

where Zt = (Yt ,X1t ,X2t ,X3t)
T ,Φ(L) = I4 − Σp

i=1ΦiL
i .

And the model can be written as a CVECM (Conditional Vector Error
Correction Model) model:

∆yt = c0 + c1t + πyyyt−1 + πyy.xxt−1 + Σp−1
i=1 ψ

′
i ∆zt−i + ω

′
∆xt + ut (2)

And the long-term relationship we want is

0 = c0 + c1t + +πyyyt−1 + πyy.xxt−1 (3)
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Unit Root Test

Table 3 Unit Root Test
Variable ADF PP KPSS Order of Integration

Y < 0.01 < 0.01 < 0.01 I(0)
X1 > 0.1 > 0.1 > 0.1 I(1)
X2 > 0.1 > 0.1 > 0.1 I(1)
X3 > 0.1 > 0.1 > 0.1 I(1)
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Boundary Test

Table 4 Boundary Test
No time trend Limited time trend Unlimited time trend

p value (F-Test) 0 0 0.02
p value (t-test) 0 \ 0.016

Consider the F-test and the t-test in three cases: no time trend, limited time
trend, and unlimited time trend(Table 4). When significance level is 0.05, we
can conclude that there is a significant long-term relationship between Y and
X1, X2, X3.
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Regression Results (I)

No Time Trend:

Yt = µY + Σ2
i=1β1iYt−i + Σ8

i=0β2X1t + Σ2
i=0β3iX2t−i + Σ1

i=0β4iX3t + εt (4)

where µY = −17.9, β1 = (0.18,−0.09),
β2 = (−0.68, 0.09,−0.61,−0.41,−0.02,−0.51, 0.88,−1.38,−1.06),
β3 = (1.16, 2.19, 2.18), β4 = (−0.19,−0.90);

With Time Trend:

Yt = µY + Σ6
i=1β1iYt−i + Σ8

i=0β2X1t + Σ1
i=0β3iX2t−i + Σ3

i=0β4X3t +β5t + εt (5)

where µY = −14.57, β1 = (0.21,−0.14,−0.15, 0.06, 0.02,−0.17),
β2 = (−0.44,−0.02,−0.17,−0.30, 0.27,−0.58, 0.91,−1.15,−0.93),
β3 = (2.85, 2.74), β4 = (0.10,−0.87, 1.03,−1.37), β5 = 0.02.
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Regression Results (II)

Long term relationship between the number of collective action events and its
influencing factors (NOT including time trend):

yt = −19.66− 4.07X1t + 6.07X2t − 1.19X3t (6)

Long term relationship between the number of collective action events and its
influencing factors (including time trend):

yt = −12.46− 2.06X1t + 4.78X2t − 0.94X3t + 0.016t (7)

Variables Type Mean(Standard Deviation)
Dependent Variable Event Number Continuous variable 0.94(1.27)

Independent Variable X1: Clustering Coefficient Continuous variable -2.99(0.26)
Independent Variable X2: Average Degree Continuous variable 2.14(0.13)
Independent Variable X3: Number of Connected Components Continuous variable 3.66(0.43)
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Preliminary Findings and Discussions

Online social network structure measured by average degree has long-run
positive relationship with offline protests.

For online platform such as a BBS forum, more clustered onine social
network structure is more likely to lead to less offline protests.

This finding is in line with mainstream doctrine, although LIHKG and
Twitter and Facebook are different attributes of online mobilization
platform.
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Limitations

Only use a a very few part of information of the whole data.

Need more data collecting and cleaning work.

Not all posts and replies should have same weight.

......
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Thanks
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