Random walks on Graphs, Background Related work, Algorithms

Random walks on graphs are a fundamental concept in social computing, applied to various aspects
of network analysis, recommendation systems, and information diffusion.

Background:

Graphs: In social computing, graphs represent networks of entities (nodes) connected by
relationships (edges). These entities can represent users, websites, products, or any other relevant
objects. Edges denote interactions, connections, or relationships between these entities.

Random Walks: A random walk is a stochastic process where an entity starts at a node in a graph
and moves to a neighboring node at each step based on a random choice. The process continues
until a stopping criterion is met.

Transition Probabilities: The probabilities of moving from one node to another are often
determined by transition probabilities, which can be based on factors like edge weights, user
preferences, or similarity measures.

Related Work:

PageRank: Developed by Google, PageRank is a well-known algorithm that uses random walks
on the web graph to rank web pages by their importance. It considers the link structure of web
pages and the probability of a user randomly clicking on links.

Personalized PageRank: This variation of PageRank customizes the random walk based on a user's
preferences and interests, making it suitable for personalized recommendation systems.

Heat Kernel PageRank: This algorithm combines the concept of heat diffusion with PageRank to
capture the spreading of influence or information in a network. It's often used in identifying
influential nodes in social networks.

Community Detection: Random walks have been used extensively for community detection in
social networks. Algorithms like Label Propagation and Walktrap Community Detection use
random walks to identify clusters of nodes with strong internal connections.

Algorithms in Social Computing:
Random Walks for Recommendation:

Personalized Random Walks: These walks are tailored to individual users, recommending items
based on the user's past interactions and the interactions of similar users.

Bipartite Graphs: In recommendation systems, random walks can be used on bipartite graphs
connecting users and items to make recommendations.

Information Diffusion:



Susceptible-Infectious-Recovered (SIR) Model: This model simulates the spread of information
or diseases in a network using random walks. It has applications in understanding how trends or
rumors spread in social media.

Link Prediction:

Common Neighbors Algorithm: Random walks are used to estimate the likelihood of a link
forming between two nodes in the future based on their shared neighbors.

Community Detection:

Label Propagation Algorithm: This algorithm uses random walks to propagate labels or
community assignments through a network, identifying groups of nodes with similar
characteristics.

Relevance Ranking in Information Retrieval:

Random Walk-Based Relevance Ranking: In information retrieval, random walks can be used to
determine the relevance of web pages or documents to a query.

In conclusion, random walks on graphs play a crucial role in social computing, enabling
personalized recommendations, understanding network dynamics, and enhancing information
diffusion. Various algorithms and techniques have been developed to harness the power of random
walks for different applications in the social computing domain.



