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self-organisation is characterised by the process in which system entropy first increases and then decreases in the absence 
of an apparent external force.

Research Questions

Self-organization in Volunteer Behavior

Conclusions

Reference & Acknowledgements
Zhang, Anping, et al. "Optimising self-organised volunteer efforts in response to the COVID-19 pandemic." Humanities and Social Sciences Communications 9.1 (2022): 1-12. 

We thank the Shenzhen Municipal Organisational Department for providing the volunteer data. This study is supported in part by the Tsinghua SIGS Scientific Research Start-up Fund (Grant 
GD2021012C), Natural Science Foundation of China (Grant 62001266), and Shenzhen Science and Technology Programme (Grant KQTD20170810150821146).

Organizer Preference Normalized Conditional Entropy 
(O-NCE)

Participation Preference Normalized Conditional Entropy
(P-NCE)

Task Preference Normalized Conditional Entropy (T-NCE)

�H 𝑂𝑂 𝑈𝑈 =
𝐻𝐻(𝑂𝑂|𝑈𝑈)

∑𝑢𝑢∈𝑈𝑈𝐻𝐻(𝑂𝑂|𝑈𝑈 = 𝑢𝑢)

�H 𝑋𝑋 𝑈𝑈 =
𝐻𝐻(𝑋𝑋|𝑈𝑈)

∑𝑢𝑢∈𝑈𝑈𝐻𝐻(𝑋𝑋|𝑈𝑈 = 𝑢𝑢)

�H 𝑇𝑇 𝑂𝑂 =
𝐻𝐻(𝑇𝑇|𝑂𝑂)

∑𝑜𝑜∈𝑂𝑂𝐻𝐻(𝑇𝑇|𝑂𝑂 = 𝑜𝑜)

 Estimate Behavioral Preference

 Self-organization of Shenzhen Volunteers

Optimize Organizational Effectiveness

 Simulation Results

Model Parameters:
• Scheme Type
• Number of Agents
• Observation Demand Rate (κ)
• Grid Value Change Frequency
• Number of Centralized Steps
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Top-down centralized 
leadership combined 
with bottom-up self-
organization can 
respond to the rapidly 
changing external 
environment and 
generate the strongest 
organizational 
effectiveness.
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Changes

Case1: Centralized

Case2: Self-organized

How to quantify and explain the 
effectiveness of different volunteer 
organizational schemes?

• When κ is low, 𝐸𝐸Self−organized > 𝐸𝐸Centralized
• When κ is large, 𝐸𝐸Self−organized < 𝐸𝐸Centralized

 Agent-based Simulation Setup

Comparisons Under Different κ (Fraction κ of the Task Values)
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Self-organisation: a process in which system entropy first increases and then 
decreases, in the absence of an apparent external force.

Self-organization in Task Selection Behavior 

Double Exponential Model
𝑁𝑁𝑁𝑁𝑁𝑁 𝑡𝑡 = 𝐴𝐴 ∗ 𝑀𝑀 ∗ (𝑒𝑒−𝛼𝛼𝛼𝛼 − 𝑒𝑒−𝛽𝛽𝛽𝛽),
where M is the peak value, 𝐴𝐴 = 𝑓𝑓(𝛼𝛼,𝛽𝛽) :

𝐴𝐴(𝛼𝛼,𝛽𝛽) = 1

𝑒𝑒
−𝛼𝛼ln 𝛽𝛽 −ln(𝛼𝛼)

(𝛽𝛽−𝛼𝛼) − 𝑒𝑒
−𝛽𝛽ln 𝛽𝛽 −ln(𝛼𝛼)

(𝛽𝛽−𝛼𝛼)
.
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