
PSYCHOLOGICAL SCALES scales.arabpsychology.com

NETWORK ANALYSIS

Authored by

mohammad looti

November 2, 2025

RECOMMENDED CITATION

mohammad looti (2025). NETWORK ANALYSIS. PSYCHOLOGICAL SCALES. Retrieved

from https://scales.arabpsychology.com/?p=62801

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=62801
https://scales.arabpsychology.com/?p=62801
https://scales.arabpsychology.com
https://scales.arabpsychology.com


NETWORK ANALYSIS 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

NETWORK ANALYSIS

Primary Disciplinary Field(s): Sociology, Psychology, Computer Science, Economics, Biology,

Mathematics

1. Core Definition and Scope

Network Analysis, often referred to within social sciences as Social Network Analysis (SNA), is a

comprehensive methodological and theoretical framework dedicated to the study of relationships

between discrete entities. These entities, known as nodes or vertices, are linked by specific

connections, termed edges or ties. The fundamental premise of Network Analysis is that the

structure of these relationships--not merely the attributes of the individual entities--determines the

behavior, outcomes, and dynamics of the system being examined. Whether analyzing individuals

in a friendship group, organizations in an economic market, or neurons in a brain, the focus

remains rigorously on the pattern and quality of the relational data, offering insights into complex

interdependence that traditional statistical methods often overlook.

The scope of Network Analysis is exceptionally broad, crossing traditional disciplinary boundaries

to address phenomena ranging from the micro-level interactions, such as communication patterns

in a small team, to macro-level structures, such as global trade routes or the spread of

misinformation across digital platforms. The analysis operates by modeling the system as a

mathematical graph, allowing researchers to apply tools derived from Graph Theory to quantify

structural properties. By quantifying measures like density, connectivity, and centrality, analysts

can precisely describe how resources, information, or influence flow throughout the system,

thereby illuminating the implications these specific network structures have on the overall

environment in which they are embedded.

Crucially, Network Analysis moves beyond reductionist views that prioritize individual

characteristics. Instead, it posits that relational context is paramount. For instance, in the realm of

psychology, as noted in initial definitions, researchers are deeply interested in the formation and

implications of specific networks, such as a friendship network, and how that specific group

structure affects the local community or the well-being of its members. This involves analyzing the

strength of ties, whether relationships are reciprocal, and identifying specific structural positions,

such as those of brokers or isolates, which hold significant explanatory power regarding collective

action, resource mobilization, and systemic resilience.

2. Historical Development and Intellectual Roots

The intellectual roots of Network Analysis can be traced back to the early 20th century, long before

the advent of computational power made large-scale analysis feasible. A foundational milestone

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Social_network_analysis
https://en.wikipedia.org/wiki/Graph_theory
https://scales.arabpsychology.com/?p=62801
https://scales.arabpsychology.com
https://scales.arabpsychology.com


NETWORK ANALYSIS 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

was the development of sociometry by Jacob L. Moreno in the 1930s. Moreno introduced graphic

methods--sociograms--to visually map interpersonal relationships within groups, such as schools

or military units, thereby offering the first systematic, spatial representation of social structure. His

work provided the initial empirical framework for studying attraction, rejection, and clique formation,

demonstrating that hidden relational structures significantly influenced group harmony and

performance.

Concurrently, the formal mathematical foundation was established through the advancement of

Graph Theory, particularly with the contributions of mathematicians like Paul Erd?s and Alfred

Rényi in the mid-20th century, which formalized the concepts of vertices and edges into rigorous

mathematical language. However, the true coalescence of these ideas into the field of modern

Social Network Analysis occurred primarily in the 1960s and 1970s, driven largely by researchers

from the Harvard University social anthropology and sociology departments. Key figures, including

Harrison White and his students, developed the algebra and methodology necessary to study

large, complex structural patterns, famously leading to the development of techniques like block

modeling and structural equivalence.

The widespread adoption and explosive growth of Network Analysis in recent decades are largely

attributable to two factors: the increasing availability of powerful computational tools and the

massive generation of relational data enabled by digital platforms (e.g., email communication logs,

social media interactions). This shift allowed the field to transition from analyzing small, bounded

groups to handling immense datasets, leading to the emergence of related subfields like Big Data

network science and complex systems theory. This evolution cemented Network Analysis not just

as a sociological method, but as a multidisciplinary approach essential for understanding

phenomena that exhibit inherent complexity and interconnectedness.

3. Key Concepts and Components of Network Structure

Understanding Network Analysis requires familiarity with its core structural components, which

define the architecture of the system under study. The most basic components are the node (the

unit of analysis, e.g., a person, an organization, a cell) and the edge (the relationship or connection

between nodes, e.g., friendship, trade, communication). Edges can be directed (A influences B,

but B does not necessarily influence A) or undirected (A and B are friends). Edges can also be

weighted, indicating the intensity or frequency of the relationship.

Centrality measures are arguably the most crucial analytical tools, quantifying the relative

importance or influence of a specific node within the network structure. Four primary types of

centrality are commonly calculated. Degree Centrality measures the number of direct ties a node

has; high degree nodes are often influential sources of information. Betweenness Centrality

measures how often a node lies on the shortest path between two other nodes; high betweenness
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nodes act as indispensable gatekeepers or brokers, controlling the flow of resources. Closeness

Centrality measures the average distance from a node to all other nodes in the network, indicating

efficiency in reaching others. Finally, Eigenvector Centrality measures influence by weighting

connections based on the centrality of the node's neighbors; being connected to other well-

connected nodes increases one's eigenvector centrality.

Beyond individual node metrics, Network Analysis focuses on macroscopic structural properties.

Density describes the proportion of existing ties relative to the maximum possible number of ties;

high density suggests strong cohesion but potential redundancy. A clique is a subset of nodes

where every node is directly connected to every other node in the subset, representing maximal

cohesion. The concept of structural holes, coined by Ronald Burt, refers to the gaps between

different groups or network clusters. A node bridging a structural hole acts as a critical broker,

possessing informational advantages and control benefits by accessing non-redundant information

from disparate parts of the network.

4. Methodologies and Data Collection

Network data differs fundamentally from traditional attribute data because the unit of observation is

the relationship itself. Data collection methods must be systematic and relational. Sociocentric data

collection attempts to map an entire network boundary (e.g., all employees in a specific

department), often using exhaustive surveys, observational methods, or administrative logs (e.g.,

transaction records). In contrast, egocentric data collection focuses on the relationships

surrounding a specific individual (the ego), asking respondents to name their ties (alters) and

describe the relationships among those alters, providing a more manageable but localized view of

the structure.

Analytically, Network Analysis relies heavily on specialized computational techniques. Data is

typically represented using adjacency matrices, where rows and columns represent nodes, and cell

entries indicate the presence, absence, or weight of a tie. Analysis software (such as UCINET,

Gephi, or specialized R packages) is used to calculate the various centrality metrics, identify

structural subgroups (clustering), and perform advanced modeling, such as Exponential Random

Graph Models (ERGMs) or Stochastic Actor-Oriented Models (SAOMs), which analyze the

dynamic processes that drive network formation and change over time.

A critical methodological aspect is network visualization. Mapping the network structure allows

researchers to intuitively grasp complex relationships, identify highly central actors, and observe

partitioning or clustering within the data. While computational metrics provide quantitative rigor,

visualizations serve as powerful heuristic tools, transforming abstract matrix data into

understandable spatial representations where distance, size, and color can encode structural

properties and node attributes. Effective visualization is essential for communicating findings,
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especially in applied settings like organizational consulting or public health strategy.

5. Applications Across Disciplines

Network Analysis has proven indispensable across numerous academic and professional fields. In

Sociology, it clarifies social stratification, power dynamics, and the diffusion of cultural practices

and innovations. Seminal studies have shown that weak ties (less frequent, less intimate

connections) are often crucial for job searching or accessing novel information, contrasting with the

cohesion provided by strong ties. In Organizational Studies, SNA helps map informal

organizational structures, identifying crucial knowledge brokers, potential bottlenecks in

communication, and teams suffering from isolation, thereby improving efficiency and resilience.

In Epidemiology and Public Health, network models are vital for predicting and controlling the

spread of infectious diseases. By mapping contact networks, researchers can simulate various

intervention strategies, such as targeted vaccination or quarantine, identifying superspreaders

(high-degree nodes) whose removal or intervention yields the highest impact on reducing

transmission rates. Similarly, in Computer Science, Network Analysis underpins the structure of

the internet, social media platforms, and recommender systems, optimizing data flow and

identifying communities of interest.

Furthermore, Economics and Finance utilize network models to study inter-firm relationships,

supply chain resilience, and systemic risk within financial systems. Mapping the connectivity of

banks allows regulators to identify institutions whose failure could cascade rapidly through the

entire system, highlighting critical vulnerabilities that require targeted oversight. Across all these

applications, the ability of Network Analysis to reveal interconnectedness and dependencies

makes it a uniquely powerful tool for addressing complex, systemic problems.

6. Psychological Dimensions of Network Formation

The source content specifically highlighted the intricate interest in the psychology behind network

formation. This area of research explores the cognitive, affective, and motivational mechanisms

that drive individuals to create, maintain, or dissolve social ties. One core psychological driver is

the principle of Homophily, or "birds of a feather flock together," which suggests individuals are

more likely to form ties with others who are similar to them in terms of demographics, attitudes, or

behavior. This preference leads to the formation of dense, homogeneous clusters, which can

reinforce existing beliefs and limit exposure to diverse viewpoints.

Cognitive constraints also play a significant role. Research on the "Dunbar Number" suggests that

human cognitive capacity limits the number of stable social relationships an individual can

realistically maintain, typically around 150 meaningful ties. These psychological limits impose

boundaries on network size, forcing individuals to prioritize certain relationships based on
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emotional closeness, transactional utility, or perceived support. The psychological utility derived

from network positions--such as the status associated with high centrality or the sense of security

derived from being embedded in a tight-knit clique--also influences how individuals strategically

manage their personal networks.

Moreover, Network Analysis in psychology investigates how network structure impacts mental

health and behavior. Social support networks, for example, are crucial buffers against stress; the

presence, density, and quality of these ties significantly correlate with psychological well-being.

Conversely, specific network positions, such as isolation or high betweenness (acting as a

constant broker), can induce stress or burnout due to increased cognitive load or emotional labor

required to maintain those structural roles, linking structural properties directly to individual

psychological outcomes.

7. Debates, Criticisms, and Limitations

Despite its power, Network Analysis faces several methodological and theoretical limitations that

generate ongoing academic debate. One major challenge is the boundary specification

problem: determining precisely where a network begins and ends. If a researcher studies a

"friendship network," how do they ensure all relevant individuals are included, and how do they

justify the exclusion of others? Arbitrary boundary definitions can severely skew structural metrics,

leading to misinterpretations of centrality and connectivity.

Another significant criticism concerns the inherent focus on static structure versus dynamic

process. Many early network studies captured a snapshot in time, failing to account for the

continuous evolution, formation, and dissolution of ties. While newer dynamic models (SAOMs)

address this, they require complex longitudinal data that is often difficult and expensive to collect.

The reliance on static data risks portraying social structures as fixed and rigid, rather than fluid and

constantly negotiated.

Finally, there is a debate regarding structural determinism--the risk of reducing complex social

phenomena solely to network position. Critics argue that while structure is important, individual

agency, motivation, and external contextual factors must not be ignored. A high-centrality node

may not always be influential if that individual lacks the necessary skills or resources to capitalize

on their position. Therefore, effective Network Analysis must integrate structural metrics with rich

qualitative data and attribute-based information to avoid overly simplified interpretations of cause

and effect.

8. Further Reading

Network Analysis (General overview)

Social Network Analysis (SNA)
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Graph Theory

Centrality Measures in Network Analysis

Homophily and Network Formation
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