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Network analysis (NA) is a set of integrated techniques to depict relations among actors and to
analyze the social structures that emerge from the recurrence of these relations. The basic
assumption is that better explanations of social phenomena are yielded by analysis of the relations
among entities.

Network analysis, also known as network theory or graph theory, is a branch of mathematics and data
analysis that focuses on the study of networks or graphs. Networks are structures composed of nodes
(vertices) and edges (links) that connect the nodes. Network analysis is used to understand the
relationships, interactions, and properties of complex systems across various fields, including
computer science, biology, social sciences, transportation, and more. Here are the key concepts and
components of network analysis:

Nodes (Vertices): Nodes represent entities or elements within a network. These entities can be
people, computers, genes, cities, or any other relevant objects. Each node is usually a single point in
the network.

Edges (Links): Edges represent connections or relationships between nodes. These connections can
be directional or bidirectional, weighted or unweighted, and they indicate interactions or associations
between the connected entities.

Graph Types:

Undirected Graph: In an undirected graph, edges have no direction, and the relationship is symmetric
(i.e., if node A is connected to node B, then node B is connected to node A). Directed Graph (Digraph):
In a directed graph, edges have a direction, indicating that the relationship is not necessarily
symmetric. Weighted Graph: Edges have associated weights or values, which can represent
strengths, distances, or any relevant quantitative measure. Bipartite Graph: This graph type involves
two sets of nodes, and edges connect nodes from different sets, but not within the same set. Network
Properties:

Degree: The degree of a node is the number of edges connected to it. In a directed graph, there can
be both in-degree (incoming edges) and out-degree (outgoing edges). Centrality: Centrality measures,
such as betweenness centrality or closeness centrality, assess the importance or influence of nodes in
the network. Clustering Coefficient: This measures the extent to which nodes in a network tend to
cluster together. Modularity: Modularity quantifies the division of a network into distinct modules or
communities. Network Metrics and Analysis:

Connectivity: Analyzing how well nodes are connected within the network. Path Analysis: Investigating
the shortest paths between nodes. Community Detection: Identifying groups of nodes that are
densely connected. Network Visualization: Representing the network graphically for better
understanding. Network Dynamics: Studying changes in the network over time, which can be
essential for understanding evolving systems. Applications:

Social Network Analysis: Studying connections between individuals or groups. Biological Network
Analysis: Investigating gene interactions, protein-protein interactions, and ecological networks.
Transportation and Infrastructure: Analyzing transportation routes, power grids, and communication
networks. Internet and Web: Understanding web link structures and information flow. Financial
Networks: Analyzing financial transactions and risk assessment. Network analysis is a versatile tool
that helps uncover patterns, structure, and insights within complex systems. It provides a framework
for studying the behavior and properties of various networks, making it applicable to a wide range of
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