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Motivation

@ Social ties are important for people to get involved in collective actions.
e 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.

e 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.

o Less clustered online social network leads to more protests (Barbara 2015,
Steinert-Threlkeld 2017).
e 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?

o 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.

o A local BBS website, lihkg, acts as the main mobilization “organization”
of the series protests.
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Screenshot of LIHKG Forum
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Findings and Limitations
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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:

o Average degree measuring the average activity of all online active users on
a platform.

o Clustering coefficient measuring the level of clustering within the social
networks of the platform.

o Number of connected components measuring the number of separated
online communities on a platform.
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Sample Data

medialy| url | content | date by |words|conments| isTopic | poster
Forun JERT, https://1ihkg. con/thread/1496672 2019-08-23 TREBE 0 0 FALSE  #PEBD

1| forun f2riffh, https:// M 2019-08-23 WERSE 4 0 FALSE  #{F{#BB
"2 |forun JEriffY, https:// push 2019-08-23 FREKS 4 0 FALSE 94D
3 |forun f20iffA, https:// B K 2019-08-23 Kl 1 0 FALSE (BB
4 |forun f2riffh, https:// support 2019-08-23 P 7 0 FALSE  #{F{iBB
5 | forun f2riffA, https:// Bk IR 2019-08-23 L] 10 0 FALSE #5{iBB
6 | forun f20iff, https:// BRHAMHEA 12019-08-2: A 42 0 FALSE (BB
_7_|forum M, 4 https://. TATEER T, $1412019-08-23 AR 128 0 FALSE  ##F{#BB
_8 [forum JNtH, Tt 4 https:// AEABIED 88 0 FALSE #fF{XBB
9 [forum MR, TS E%E FIVEIEE S S B A hetps: //llhkg cnm/lhrvud/l196672 2019-08-23 FEAME 0 0 FALSE ZiB{#BB
10 [forum R, TR SEE%E FIHESLBE A s L AES hetps:// 2019-08-23 WERR 1 0 FALSE  Z#F{#BB
11 [forum JZRHH), TR SE%E FIVEHUBEAS 1 S FL A https://. True 2019-08-23 RS 4 0 FALSE ZfB{EBB
12 [forum SR, T HEEG4E VRS RS LA hitps://. 2019-08-23 TR 5 1 0 FALSE ZiB{#BB
18 [forum SRR, TR SEE4E FAEHUBERS S AL ARMORE https://. mmﬁﬁmxwm@ﬁgmadawma 08-23 L. Ak 24 0 FALSE Z{#{#BB
_14 [forun J2MfY, R SEIRAFIENIG 2 1B ELAMNOBE heeps:// Hi%F 2019-08-23 L. it —HH 2 0 FALSE  #M#{&BB
_16_|forum JMH, Tt https:// —PE—F 30 0 FALSE ZiB{XBB
_16 |forun MRy, TR SERRA(MEMIG 2 J By SARMMOBE hitps://1ihke. con/thread/1496672 2019-08-23 Neverfnd 0 0 FALSE  #{#BB
17 |forum JERHHY, SR SEIRASIFIENLIG 2 o1 gy RALMMOBE hitps:// HE 2019-08-23 L. KW 1 0 FALSE  #f3{#BB
_18 |forun fEitf, F—SERAFIERG T T RE RS hiips:// BRKRL, 88, BHESGHEE 2019-08-23 L A522 17 0 FALSE #f{%BB
19 |forum f2Mif, R https:// 3 WEATSRMET AL 2019-08-23 A 11 0 FALSE  #{#BB
20 |forum Jriif, https:// #ft 2019-08-23 BT 1 0 FALSE  #{P(#BB
_21 |forun JLriff, https:// #ft 2019-08-23 L. KKH 1 0 FALSE  #fF(BB
22 |forum A, https:// # 2019-08-23 FRETE 1 0 FALSE #f{%BB
_23 |forum A, https://:No Extradition bill ? FFBUWEMEL 2019-08-23 1IREF 28 0 FALSE #{f%BB
24 |forum JEHiHf, https://1ihkg. con/thread/1496672 2019-08-23 AELEE 0 0 FALSE  #fBtkBB
_25 |forum A, https://lihkg. con/thread/1496672 2019-08-23 kAL 0 0 FALSE #f9fk8B
_26 |forum LAY, https:// MTHFL? 2019-08-23 bb jump 7 0 FALSE #{f%BB
_27 |forum JEAHH, https:// # 2019-08-23 REEEE 1 0 FALSE ##Ff#BB
_28 |forum fMHH), ﬁﬂl& HW%H%‘EM?*HEME’@WWH https://. ﬁi?ﬁ“&%a‘ BT BB LS5 2019-08-23 KAON 19 0 FALSE  #fF{%BB
29 | orun Jeriff, Rtk https:// T 019-08-23 ERES 32 0 FALSE  #5{BB
30| forum 0t R https:// CEOBA AR 2019-08-23 HREE 188 0 FALSE  Z{5BB
_31 [forum RMHY, TR FERIRFIVERIR S M0 B AR https:// JRBUKTRL RARETURA S EfdA 2019-08-23 gt 21 0 FALSE  ##Ff#BB
32 |forun JEritfY, b SEIRAFHEHG Y H B A EONE hips:// 721 811 2019-08-23 Rhook 7 0 FALSE  #1F{iBB
38 |forum JEMHRY, TR SEBIAR IV HIGE 2 BF ELALRKIS] https:// 2019-08-23 TOE RS 1 0 FALSE  #fH{%BB
34 |forum JEMHY, RS EAR FIHEHE A B L AEMS heeps:// MBEATE BN, BIEEAM, BWE 2019-08-23 hk3 94 0 FALSE  ##Ff#BB
35 | forun JEMf, R mfnm&wamawmm https:// WREATELBS, BLETHM, BWE 2019-08-23 hk3 94 0 FALSE  #fF{iBB
forum JEMRY, Tt 4E https:// MRMENES B, BIEEH, PHE 2019-08-23 hk3 91 0 FALSE #M##BB
forum MY, R4 A https:// good 2019-08-23 RtHIE 1 0 FALSE  ZF###BB




End of August as a SHOCK
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Who Left After the Shock?
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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,

O(L)(Ze —p—t) =& (1)
where Z, = (Yi, X1t, Xor, Xae) T, (L) = Iy — ZF_ ;L.

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

Ayt = o+ at + Ty Ye—1 + TyyxXe—1 + ngllw;Azt—; +w Axe + U (2)
And the long-term relationship we want is

O=c+cat+ +7Tyy}/t71 + Tyy 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 <o0.01 1(0)
X1 >01 >01 >01 1(1)
X2 >01 >01 >01 1(1)
X3 >01 >01 >01 (1)
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Boundary Test

Table 4 Boundary Test

Findings and Limitations

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 (1)

No Time Trend:
Yi =y + X1 1 Yeoi 4+ TomoBoXie + TimoBsiXor—i + Li—0BaiXat + €& (4)

where 1y = —17.9, 8 = (0.18, —0.09),
B> = (—0.68,0.09, —0.61, —0.41, —0.02, —0.51,0.88, —1.38, —1.06),
B3 = (1.16,2.19,2.18), B4 = (—0.19, —0.90);

With Time Trend:
Ye = iy + X181 Yeoi + 0B Xue + T)—0B3i Xor—i + LiofaXae + Bst +e: (5)

where p1y = —14.57, ; = (0.21,—0.14, —0.15,0.06,0.02, —0.17),
B2 = (—0.44,-0.02, —0.17, —0.30,0.27, —0.58,0.91, —1.15, —0.93),
Bs = (2.85,2.74), B4 = (0.10, —0.87,1.03, —1.37), 85 = 0.02.
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Regression Results (1)

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

¥t = —19.66 — 4.07X1¢ + 6.07X>; — 1.19X; (6)

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

yi = —12.46 — 2.06X1; + 4.78Xo; — 0.94Xz; + 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.

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



@ 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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