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Contributions

 Partial Rooted Forests: Propose a fast sampling-based 
method to estimate opinion-based quantities efficiently.

 Sublinear Algorithms: Design scalable algorithms for 
two FJ optimization problems.

 Experiments: Achieve higher accuracy, faster speed, and 
better scalability than baselines.



Friedkin–Johnsen model

• Each node has a fixed internal opinion 𝑠𝑠𝑖𝑖  and an 

expressed opinion 𝑧𝑧𝑖𝑖 that evolves over time.  

• Opinions are updated by averaging one's own internal 

opinion with neightbors’ expressed opinion.

• At equilibrium                   where                                captures 

influence propagation across the network.



Partial Rooted Forest

 Forest Matrix: The fundamental matrix 

     of FJ model can be estimated using forest sampling.

 Partial Rooted Forest: It focuses on a subset of nodes 

and uses loop-erased absorbing random walks.

 Key Idea: It captures key structural information without 

visiting all nodes and the expected time complexity is 



FJ Opinion Quantities & Optimization
 Opinion Quantities: The FJ model defines key measures for 

opinion evaluation, for example: disagreement                   

captures opinion gaps between connected individuals.

 Optimization Problems: 

 Opinion Minimization (OpMin): 

 Polarization–Disagreement Minimization (PDMin):



Experiments

 Datasets



Experiments

Higher accuracy and faster speed



Experiments
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