
Appendix A

BASIC FORMULAS OF THE MODEL

Notation

Let the following notation be used throughout the model:
Fit – set of friends (ingroup members) of agent i at time t
Fit

P – number of friends of agent i who protested at time t
Fit

R – number of friends of agent i who were arrested at time t
Fit

J – number of friends of agent i who were arrested at time t–1 and remain 
jailed at t

Li – total number of acquaintances (network neighbors) of agent i
Lit

P – number of acquaintances of agent i who protested at t
Lit

R – number of acquaintances of agent i who were arrested at t
a0 – initial anger triggered by the protest event
ait – current anger of agent i at time t
bit – self-efficacy of agent i at time t
zit – normative (social influence) motive of agent i at time t
Mit

Act – motive for participation
Mit

InAct – motive for non-participation
θi – individual participation threshold
Pit – protest decision of agent i (1 = protest, 0 = not protest)
Jit – jail state of agent i (1 = jailed, 0 = free)
EQt – equilibrium indicator at time t

(1)	 Current anger

Current anger is determined by the ratio of arrested friends to protesting 
friends in the previous step:

ai,t+1 = 
Fi,t

R

Fi,t
P

This term reflects an individual’s emotional response to the repression 
experienced by in-group members.



(2) Self-efficacy

Self-efficacy measures the perceived capacity of the protest movement in 
the agent’s environment:

bi,t+1 = 
Li,t

P  – Li,t
R

Li

Arrested acquaintances are excluded from contributing positively, since 
they cannot participate in future mobilization.

(3) Normative (social) motive

The normative motive reflects the influence of the local social environ-
ment and consists of two sources:

(a) friends who are currently protesting, and
(b) friends arrested at the previous step:

zi,t+1 = 
Fi,t

P + FJ
i,t–1

Fi,t

An individual is motivated either by the ongoing participation of their 
valued contacts, or by solidarity with those who have 'suffered' for the cause.

(4) Participation motive

The generalized participation motive aggregates initial anger and all 
three dynamics:

Mi,t
Act

+ 1 = a0 + 
ai,t + 1 + bi,t + 1 + zi,t + 1
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Identity (narrow or broad) determines which contacts transmit anger, 
self-efficacy, and normative pressure. However, it does not enter the formula 
directly as a separate motivational component.

(5) Non-participation motive

The opposing motive, reflecting the perceived risks of repression, is de-
fined as follows:

Mi,t +1 = 
Li,t

R

Li,t
P

A higher ratio of arrested acquaintances increases the perceived danger 
and discourages participation.

InAct



(6) Decision rule

If the agent is not jailed (Jit = 0), they decide to protest when their participa-
tion motive exceeds the counter-motive by more than the individual threshold θi:

Pi,t+1 = {1,if Mi,t+1 – Mi,t+1  > θi and Ji,t = 0 0, otherwise.

(7) Stopping rule

The simulation terminates when the model reaches equilibrium or ex-
ceeds the maximum number of periods:

STOPt+1 = {1, if t + 1 > MaxPerids or EQt = 1 0, otherwise

Equilibrium (EQt = 1) is reached when no agent changes their participa-
tion decision for a given number of consecutive steps (20 by default).
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