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Abstract 

 

This thesis combines the fields of social network analysis and early modern drama in order 

to gain new perspectives on the dynamics of love-based interactions in the works of English 

playwright William Shakespeare. Using the seminal text of American sociologist Linton C. 

Freeman, The Development of Social Network Analysis, the four features of modern social 

network analysis are defined in the context of modern advancements in the field and the 

yet-fully represented contributions of the humanities. The thesis then seeks to devise a 

social network analysis project of its own, investigating the frequency of ‘love’ interactions 

and their prevalence among genders across the Shakespearean works. The products of this 

project are several social network visualisations that depict the social dynamics of this love-

based behaviour. The visualisations demonstrate several key trends among Shakespeare’s 

most prominent ‘love’ texts, namely the disproportionate frequency of male-to-male 

interactions, gender clustering, female group size and more. This study partially reinforces 

existing work relating social dynamics depicted in Shakespeare to real-world social groups 

but also contributes methodologies related to the extraction of keyword data and 

subsequent visualisation. 

 

Keywords: William Shakespeare, early modern drama, social network analysis, love, digital 

humanities, keyword extraction, network visualisation, structural perspective 
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Introduction 

 

 According to Georg Simmel in his 1909 publication The Problem of Sociology, “[A 

collection of human beings] becomes a society only when the vitality of these contents 

attains a form of reciprocal influence […] If, therefore, there is to be a science whose subject 

matter is society and nothing else, it must exclusively investigate these interactions.” (297-

8) Just under a century later, sociologist Linton C. Freeman, in his comprehensive work The 

Development of Social Network Analysis, credited Simmel with the earliest articulation of 

the modern social network analytic perspective. Simmel demonstrated what Freeman called 

the “structural” approach (2), a scholarly perspective not wedded to any particular discipline 

but rather, a general mode of study that observes the interactions and relationships 

between social actors. 

 Social network analysis possesses a rich history of sociological practitioners such as 

Jacob Moreno, George C. Homans, Charles P. Loomis, Paul Lazarsfeld, Harrison White and 

others. While it has consequently become a prominent technique of modern sociology, 

social network analysis owes at least part of its development to a wide range of 

interdisciplinary influences and contributions. Freeman identifies several influences in his 

text - anthropology, social psychology, geography, mathematical biology, sociology, political 

science, experimental psychology – and these fields are certainly reflected in the 

applications of social network analysis featured by the author. However, the connection 

between social network analysis and the humanities is presented as relatively tenuous.  

Perhaps the closest The Development of Social Network Analysis gets in identifying 

this link is in its recollection of the contributions of social anthropologist Alfred Radcliffe-

Brown. In his lecture series, published posthumously in 1957 as A Natural Science of Society, 

Radcliffe-Brown rebuts claims by Mortimer J. Adler that “psychology was the only possible 

social science.” (102) For Radcliffe-Brown, only two features determined the practice of 

what he called “natural” science: “first, wherever measurement can be applied to 

phenomena, and second, wherever relational analysis is possible, i.e., systems are 

identifiable and characterisable.” (69) 

 Freeman praises Radcliffe-Brown’s argument as seeing “the full generality of the 

structural [social network analytic] perspective” (102) and certainly, it permits a great deal 
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of flexibility in the interpretation of its applications. However, Radcliffe-Brown’s points are 

significant in that they anticipate how social network analysis has been used in areas of 

literary studies and the digital humanities. In his publication Network Theory, Plot Analysis, 

literary theorist Franco Moretti observes an emerging trend of “quantitative evidence” (2) in 

literary studies. Moretti does not refute that language and style constitute measurable 

“phenomena” (2) but that the systems of “plot, of characters and actions” (3) are more 

challenging to meaningfully visualise. Social network analysis presents a solution that 

represents said quantitative evidence in such a way that lends an additional perspective to 

the underlying relationships, themes or broader systems of a text. As Moretti put it, “[social 

network analysis] is like an X-ray]” that can reveal nuances “otherwise hidden by the very 

richness of the play.” (4) 

Just as Freeman identifies no one individual responsible for the emergence of social 

network analysis in the fields of sociology, mathematics or psychology, it is important to 

note that Moretti was not the first and certainly not the last to contribute to the use of 

social network analysis in the humanities. However, The Small World of Shakespeare’s Plays 

published in 2003 by James Stiller, Daniel Nettle and Robin I. M. Dunbar is a particularly 

notable work at this intersection. In the work, the authors demonstrate that the plays of 

William Shakespeare in particular exhibit social interaction dynamics similar to those 

observed in the real-world. 

 

Characters are connected by a small number of degrees of separation, generally no more than 2. 

Nonetheless, social connections are highly clustered, as in real human behavior. Onstage interactions 

generally consist of cliques of four or fewer individuals, as in real human conversations. This limit is 

inflexible and maintained even as the total number of characters in the story increases […] This sets 

an upper limit on the total number of characters in one play—30 to 40—that is remarkably similar to 

those observed in hunter-gatherer societies, and in people’s social contacts in contemporary society. 

(404) 

 

From these conclusions and others emerged a niche of Shakespearean and social network 

analysis scholarship that sought to bring new perspectives, not only to the study of 

Shakespeare but real-world social observational studies as well. Lawrence Evalyn, Susan 

Gauch and Manisha Shukla cited The Small World of Shakespeare’s Plays in two such works, 

Analysing Social Networks of XML Plays: Exploring Shakespeare’s Genres (2018) and 
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Theatrical Genre Prediction using Social Network Metrics (2018), which used social network 

analysis to distinguish Shakespearean genre. Elsewhere, works such as Jonathan Culpeper’s 

Computers, Language and Characterisation: An Analysis of Six Characters in ‘Romeo and 

Juliet’ (2002) and Eric Nalisnick and Henry Baird’s Extracting Sentiment Networks from 

Shakespeare’s Plays (2013) established an alternative approach; using keyword analysis to 

inform social networks generated from specific Shakespearean plays. 

 This thesis will build upon this existing body of work. It seeks to examine the 

development of social network analysis, its emergence as a digital methodology and 

practice of the humanities and finally, its applications to the interpretations of William 

Shakespeare’s texts. In order to this, the thesis will conduct a social network analysis project 

using a Shakespearean dataset. The project will be evaluated using Freeman’s text The 

Development of Social Network Analysis, predominantly his conception of the ‘structural’ 

perspective and the four features of modern social network analysis research. 

The following paragraphs will give a general outline of the thesis. The first chapter 

will define social network analysis through a thorough examination of its four modern 

features. It will delve into the methodological history of the field and attempt to distinguish 

its approaches for audiences not familiar with social network analysis, its terms, approaches 

or applications. As a comprehensive account of the history of social network analysis, 

Freeman’s text will be used to underpin this section. 

The second chapter will examine the current state of knowledge relating to the use 

of social network analysis in Shakespearean scholarship and the humanities. It will assess 

what has already been accomplished in the field and the kind of methodological approaches 

taken at this intersection of study. 

The third chapter will focus exclusively on the development and implementation of 

the social network analytic project, with specific emphasis on the technical components of 

digital humanities project design. It will situate the project in context before stating its 

primary research question. The digital toolkit utilised over the course of the project will be 

described in full as will the entire execution of the project from beginning to end. This 

chapter will be accompanied by imagery captured from the project to comprehensively 

show its process.  

The fourth chapter will focus on the results produced by the project, beginning with 

how they correspond with factors such as gender, lemmatised keyword variants and the 
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plays from which they emerged. It will evaluate the results using the concepts proposed by 

Freeman and examine the broader effect of social network analysis on the perception of the 

plays. Finally, it will consider how each of the four features of modern social network 

analysis were implemented and what new perspectives they brought to the texts. 

The thesis will conclude with a summarisation of the project and a discussion of the 

potential for further work. It will focus especially on the applications of social network 

analysis in the humanities and the evolving landscape of its methodology. 
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Chapter One 

 

In The Development of Social Network Analysis, Linton C. Freeman explores four 

distinct periods of contribution to the ideas and methodologies of social network analysis: 

the 1920s, the 1930s, the period spanning 1940 to 1960 (what Freeman dubs “the Dark 

Ages”) and the 1970s. The text was first published in 20041 and at the time, the author 

noted that “no one has produced a comprehensive history of the origins, development and 

emergence of this field.” (7) While Freeman was later reluctant to characterise his text as an 

intellectual history of social network analysis, his timeline and accompanying analysis were 

central in identifying the key features of its modern practice, a sentiment echoed in works 

from the same period (Bernard 2005, 383) and in more recent academic literature (Scott 

2011, 21; Crossley, Prell and Scott 2009, 2). They are as follows:  

 

1. Social network analysis is motivated by a structural intuition based on ties linking 

social actors. 

2. It is grounded in systematic empirical data. 

3. It draws heavily on graphic imagery. 

4. It relies on the use of mathematical and/or computational models. (3) 

 

These features underlie the “structural perspective” (6) of the social network analysis 

approach and thus to accurately understand social network analysis, they must first be 

defined to allow for an assessment of its applications in other fields. 

 

Structural Intuition, Ties and Social Actors 

 

 In his text, Freeman refers back to his 1989 editorial work Research Methods in 

Social Network Analysis as the location for greater discussion on the subject of structural 

intuitions in social networks. (10) Freeman authored Chapter 1. of the book, Social Networks 

                                                        
1 Freeman followed-up on his initial work with an updated overview in the 2011 edition of The SAGE Handbook 
of Social Network Analysis. In the text, entitled The Development of Social Network Analysis – with an 
Emphasis on Recent Events, Freeman briefly restates the history of the field before focusing on the 
developments that emerged as a result of the social network analysis “revolution” of the 1990s and early 
2000s. See 26-36. 
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and the Structure Experiment, where he presented the male lineage of Noah from the Book 

of Genesis as a typical example of one such network (17-18). As he recalls in The 

Development of Social Network Analysis, “My aim there was to suggest that human beings 

have, since the earliest days, recognised the importance of the ties that link social actors.” 

(10). Certainly the example does just that, but it is arguably several pages earlier where the 

author actually confronts the notion of structural intuition directly. For Freeman, to 

understand structural intuition is seemingly to understand what is called “social structure”; 

his writing on social structure and later, on structural intuition align closely in what he 

summarises as “the study of the patterning of interaction.” (16) 

Freeman attributes his understanding of social structure from the work of English 

social anthropologist Alfred Radcliffe-Brown (12-13), who tackled what he called the “very 

vague” interpretations of the term in his 1940 essay On Social Structure. In the essay, 

Radcliffe-Brown defines social structure as encompassing two major tenets in the research 

of social phenomena. Firstly, that social structure refers to “all social relations of person to 

person” (3), dyadic2 relationships that form the edges of a social network. Secondly, that 

social structure observes and considers the effect of varied social roles in the composition of 

a social network. “The differential social positions […] are just as much determinants of 

social relations as belonging to different clans or different nations.” (3)  

While dyadic relationships can and have been empirically ascertained in social 

research (Miller 2006, 1264-1267), Radcliffe-Brown’s second point seems an observational 

strategy one might call ‘intuitive’, based on subjective interview data gained from research 

subjects or the personal opinion of the researcher, though he does not use the term 

himself. Radcliffe-Brown3 appears to recognise this in the essay but refuses to disavow 

social structure as altogether methodologically unscientific. Rather, he appears to argue 

that social structure combines both scientific and intuitive information into one research 

method. ‘Structure’, the scientific, is what Radcliffe-Brown calls “the concrete reality” (4) of 

existing relations. It is the structure of a social network that retains a stable form regardless 

of the shifting social positions within it. Said social positions represent the intuitive, the 

                                                        
2 A “dyad” is a sociological term that refers to a group of two individuals linked by a relationship quality: 
parents and children, spouses, business partners, etc. (Becker and Hill Unseem 1942, 13; Thompson and 
Walker 1982, 890). 
3 Freeman also confronted the difficulty of verifying social roles in communities in his 1963 work Locating 
Leaders in Local Communities: A Comparison of Some Alternative Approaches. See 791-793. 
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alterable or renewable elements of human life. These are traceable factors but more 

inclined to variation and are thus typically derived though ‘intuitive’ reasoning, i.e.: 

interpreting the patterns that emerge in the network. (Ibid, 4) 

Returning to Freeman in Social Networks and the Structure Experiment, we may now 

parse together how the author perceives the concept of social structure and indeed, 

structural intuition. 

 

Intuitively, then, social structure is not random but patterned. It is patterned behaviour in which each 

social unit is seen as embedded in a network or web of other social units who respond to it and to 

whom it responds. At whatever level we choose to tap in to the study of social structure, our interest 

is always in patterning. (14) 

 

Pulling up even further back into Freeman’s The Development of Social Network Analysis, 

the author’s decision to omit an explanation of structural intuition in his “Early Structural 

Intuitions” section is cast in a new light. While not explicitly stated, the section is an overt 

articulation of the structural intuition technique expressed through the work of early 

practitioners. French philosopher Auguste Comte, who Freeman attributes with a “large, 

albeit indirect, influence on the development of [social network analysis]” (11), is presented 

through his contributions to the study of patterned interconnection between social actors, 

for example. 

 By comparison, the term social actor, as it is used in social network analysis, is 

explained by Freeman very simply. For Freeman, a social actor refers to an individual, 

typically human being although occasionally not4, who participates in interactions that link 

them to other individuals. It is assumed these links – or ties – generate patterns that imply 

certain consequences and it is for that reason network analysts seek to uncover and observe 

social patterning (2). While this definition works well enough, other interpretations serve to 

refine the term even further. It is sometimes discussed synchronously with ‘social action’ 

(Recht 2019, 595), a term developed by sociologist Max Weber and explained at length in 

his 1922 essay The Nature of Social Action. There, Weber defines social action as the 

behaviour exhibited by one individual that occurs as a result of the influence of another 

                                                        
4 The interactions of organisations and animals have also been studied using social network analysis. See Tichy, 
Tushman and Fombrun 1979, 513-516; Brent, Lehmann and Ramos-Fernández 2011, 720-730. 
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individual. Furthermore, that ‘action’ in this sense “is meant as human behaviour when and 

to the extent that the agent or agents see it as subjectively meaningful” (7).  

Weber essentially proposes two ideas here. Firstly, that social action involves social 

agents (actors) behaving in a way that is the result of social influence. This corresponds with 

Freeman’s notion of social actors accruing certain “consequences” through their social ties 

(2) and is reflected in definitions of social action provided by modern sociological 

dictionaries (Mitchell 2006, 2; Abercrombie, Hill and Turner 2006, 4). Perhaps more 

interestingly however is Weber’s notion of subjective meaning, of intent and deliberation on 

the part of the individual social actor. While Freeman never explicitly refers to ‘meaning’ in 

his definition and in fact, specifically rejects the notion that social network analysis should 

consider individuals acting independently at all (2), it resonates somewhat with the idea of 

intuition discussed earlier. Just as intuition represents the alterable or renewable elements 

of life, perhaps meaning represents the perpetually generative process in a society wherein 

ideas are conceived, distributed and eventually rejected in favour of others. 

Thus the term ‘social actor’ refers to the complexity of behaviour intrinsic in the 

units observed by social network analysis. It, along with structural intuition and ties, 

comprise much of the underlying philosophy of the field, linking it back to its earliest 

practitioners. While Freeman’s other features represent the more explicitly practical 

methods of social network analysis, these three terms are crucial in understanding its core 

approach to the treatment of data, its interpretation of results and the fundamental 

thinking behind social interacton. 

 

Systematic Empirical Data 

 

 Unlike structural intuition, a term relatively native to the vocabulary of social 

science, the practice of acquiring systematic empirical data occurs across a spectrum of 

different academic fields. In his text, Freeman views it through works of entomology, 

anthropology, educational psychology and economics (16-20). The Swiss naturalist Pierre 

Huber is, for example, noted by the author for providing “the earliest example of a report of 

patterned social interaction based on systematic observation” (17). Similarly, the 

anthropologist Lewis Henry Morgan is cited for his contributions to systematic data 

collection (17-18), particularly in respect to his seminal 1871 work Systems of Consanguinity 
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and Affinity of the Human Family. Morgan’s work, which investigated how kinship 

terminologies were derived in cultures around the world, was the product of decades of 

original fieldwork and necessitated his direct observation of family structures and social 

institutions (Tooker 1992, 358).  

From the citation of this literature, we can ascertain that Freeman may define the 

collection of systematic empirical data in social network analysis as analogous to the 

procedures of scientific research, a not uncommon perspective among academics in the 

field (Della Porta and Keating 2008, 20). Indeed, Gary King, Robert Keohane and Sidney 

Verba’s guidelines for scientific, systematic and empirically ‘ideal’ research epitomise this 

approach in Designing Social Inquiry (1994), a text that has remained an enormously 

influential work of modern social science scholarship (Morgan 2016, 489). Crucially, 

however, it is important to stress that the process of obtaining observable, empirical, even 

‘scientific’ data is applicable to objects of the arts and the humanities as well. For an 

explanation of this, a deviation from Freeman is necessary as he does not tackle this issue at 

all. 

Ostensibly, the concepts seem wholly incompatible. In their 2007 text Muses and 

Measures: Empirical Research Methods for the Humanities, authors Frank Hakemulder, 

Willie van Peer and Sonia Zyngier suggest several reasons for this perceived incompatibility: 

firstly, that there exists a cultural difference in defining ‘meaning’ between the two fields 

and secondly, that arts and humanities scholarship typically employs different approaches 

to those used in science and mathematics: “The methods used by humanists are often 

merely speculative, in the sense that there are very few checks on the assertions made. 

Often they are also of a rather subjective nature and tend to rely on methods such as 

introspection.” (7)  

While certainly these statements do not apply universally, approaches of the 

humanities undoubtedly possess a different scholarly history and do predominantly utilise 

what some might call qualitative research methods (Given 2008, 29). Both of these issues – 

concerns regarding the ‘essence’ or ‘meaning’ of data objects and the nature of research 

generated from qualitative sources – seem at odds with the scientific ideal offered in 

Designing Social Inquiry and the examples presented by Freeman. However, developments 

in emerging fields such as the digital humanities have resulted in new ways to approach 

textual data that is both systematic and empirical. 



 16 

Distant reading is a concept widely credited to literary theorist Franco Moretti, 

though there exists some debate as to its exact developmental origin (Underwood 2017; 

Earhart 2015 132-133). In his 2000 article Conjectures on World Literatures Moretti laments 

the overwhelming scale of global literatures. Close reading, a process that involves the 

sustained analysis of only a brief portion of text, results in just a fraction of published works 

gaining academic recognition, he argues. The solution for Moretti was for literary scholars to 

utilise new computational methods to compile vast amounts of textual data. In doing so, 

greater quantities of information could be scrutinised and done so in the form of a scientific 

‘experiment’, with the units of analysis empirically obtained through a process of 

observation: “You define a unit of analysis […] and then follow its metamorphoses in a 

variety of environments – until, ideally, all of human history becomes a long chain of related 

experiments.” (8-9) 

Thus distant reading offers a method by which objects of the arts and humanities 

can be systematically gathered and observably ascertained. Fittingly, distant reading 

techniques have been utilised by researchers to produce humanities-focused social network 

analysis projects. Jeffrey Drouin’s Close- and Distant-Reading Modernism: Network Analysis, 

Text Mining and Teaching ‘The Little Review’ combined both a close and distant reading 

approach to examine bibliographic and thematic features of the 1918 edition of literary 

magazine The Little Review, for example (2014, 110). Elsewhere, Frank Fischer and Daniil 

Skorinkin’s Social Network Analysis in Russian Literary Studies used the practice of distant 

reading with social network analysis to plot the relationship networks contained within 

twenty Russian plays (2020, 520-521). 

Distant reading is not a technique intrinsic to gathering arts and humanities data. 

The aforementioned Muses and Measures offers a different solution presented through the 

work of Colin Martindale. His 1990 work, The Clockwork Muse, proposed that the concept of 

novelty played a significant role in the development of art. To test his hypothesis, 

Martindale compiled a corpus of French poetry produced by authors born between the 

years 1790 and 1909. Using a computer program designed to measure the distance between 

concepts in metaphors, Martindale was able to support his theory using “independent 

evidence” (15-17). The authors explain that Martindale’s method qualifies as a collection of 

systematic empirical data because he sought to test his idea. “The critical attitude of testing 

your intuitions against independent data – independent not in the sense that researchers 
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themselves are not involved, but that they do not try to influence the outcome – is typical 

for the empirical method of research.” (15) 

For Freeman, systematic empirical data as a feature of social network analysis 

appears to correspond with its definition in fields of science and mathematics. His examples 

certainly suggest such a reading but developments in social network analysis and the 

humanities show that arts and humanities data can also be empirically gained and 

systematically gathered. Consequently, systematic empirical data possesses much of the 

“broad generality” (3) Freeman describes as integral to the structural perspective. 

 

Graphic Imagery 

 

 The evolving presence of graphic imagery in social network analysis is explored at 

great length by Freeman but for the sake of defining it succinctly, it will be limited here to 

three major points of development. Firstly, the work of Lewis Henry Morgan whose early 

diagrams typified the initial occupation of social network analysis with notions of ‘kinship’ in 

human societies (21-22). Secondly, the idea of the hypergraph, utilised by J. A. Hobson to 

illustrate overlaps in social patterning. Finally, Jacob Moreno’s sociometry and the 

sociogram, methods that pioneered the depiction of individuals and the intricacies of their 

relationship dynamics graphically. These three points exemplify the visual purpose of social 

network analysis, as proposed by Freeman: social network analysis graphs hold meaning in 

their structure – which point connects to which point and why – and not in their locations 

(24). 

 The “ancestor” (23) to contemporary social network graphic imagery can be found in 

Morgan’s diagrams of consanguinity, argues Freeman. Indeed, Morgan’s decent system of 

ancient Rome certainly seems to anticipate the node-edge relationship visualisation integral 

to modern network graphic imagery. In the diagram, Morgan depicts the Roman custom of 

‘paterfamilias’ whereby the eldest male held the greatest social position within a family. 

Positions are represented as a circle while decent is represented through lines. 

It is likely Freeman viewed Morgan’s diagram of consanguinity as a precursor to later 

forms of graphic imagery as it is both a testament to the historical precedent of social 
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network depictions5 and an example of a directed social graph. In social network analysis, 

graphs are defined by the kind of relationship dynamic they represent, illustrated through 

the use of nodes (individuals) and the direction of the graph’s edge sets. A directed graph, 

like the one created by Morgan, would be so named because each relationship depicts a 

‘sender’ and ‘receiver’ role (Butts 2008, 15); the relationship flows in one direction, in this 

case, through a line of familial decent6. 

 By contrast, an undirected graph possesses no such distinction. The relationships 

depicted can interact reciprocally and in doing so, implicate one another in intricate social 

patterns. This notion of ‘reciprocity’ unique to undirected graphs is something Freeman 

identifies as a marker of more sophisticated social network analysis (49). Indeed, while 

Morgan’s diagram of consanguinity is an extremely effective illustration of ancient Roman 

kinship structures, the absence of more elaborate graphical details to depict the depth or 

complexity of relations differs it substantially from graphic imagery found in modern social 

network analysis. 

 The hypergraph, as it was used by social scientist J. A. Hobson, did employ such 

graphical details, manipulating the size and structure of nodes to depict the power of 

individual business entities and the scope of their influence (24). Intuitively, Hobson’s graph 

conveyed a greater complexity of behaviour; the larger the node, the more likely it was it 

would overlap with others while simultaneously using size to show its individual power. 

Conversely, a larger node wouldn’t always correspond with more overlaps, and thus greater 

influence. Smaller nodes could have vastly more overlaps and significantly more edged 

connections, highlighting how smaller entities could still hold significant social sway. 

Hobson’s hypergraph was an effective interpretation of network graphic imagery and is 

noted by Freeman as later being adopted by the likes of William Lloyd Warner and George 

Caspar Homans during “the first thrust” of social network analysis development at Harvard 

University (43-58). 

                                                        
5 It is notable that the author wrote many times on this subject alone over the course of his career. See 
Freeman 2000, 1-3; Freeman, White and Romney 1987, 11-38; Freeman 1996, 39-42. That this subject was 
tackled so frequently appears to stress its importance to the author. 
6 Because of the one-way nature of directed edges, they are sometimes emphasised with an arrowhead 
originating from the ‘sender’ and directed at the ‘receiver’. Directed edges are also sometimes referred to as 
‘arrows’ although this is more common in mathematics than social network analysis. See Cressie and Wikle 
2011, 48-50. 
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However, the method was not without its shortcomings. While traditional network 

graphs used edges to connect a maximum of two nodes at a time, hypergraph edges could 

relate groups of much more. While this quality was useful in terms of illustrating larger 

entities or coordinated behaviours (Estrada and Rodríguez-Velázquez 2005, 3) it produced 

very little information on the specificity of interactions between individual social actors. 

Additionally, one could make the inference from Freeman that hypergraphs were confusing 

as depictions of social networks and, with their origin in mathematics, unappealing to social 

network analysts. Writing about mathematical methods in the field, Freeman argued in his 

text that: “almost certainly because of [their] mathematical bent, [they] never captured the 

attention of most social scientists.” (90) As most early practitioners of social network 

analysis were sociologists or social scientists of other disciplines, this would be a significant 

drawback. 

Finally came Jacob Moreno’s7 sociograms, a development in social network graphic 

imagery that established many of its modern features. To understand the sociogram was to 

understand sociometry for Moreno. Sociometry, he wrote, “deals with the mathematical 

study of psychological properties of populations” (1934, 10). He saw the purpose of 

sociometry as “[inquiring] into the evolution and organisation of groups and the positions of 

individuals within them.” (11) In these remarks we see a shift in focus from simple 

visualisation – whom is interacting with whom – to specifically how groups of individuals 

interact and even how those interactions may change in different environments. Freeman’s 

notion of graphic imagery holding meaning in its structure rather than its location is most 

certainly underpinned by this idea. 

The sociogram is a form of graph that takes complex qualitative data – social 

preferences within a work environment, for example – and visualises it using mathematical, 

quantitative methods. At the end of this process, a refined analysis is performed on the 

results, producing detailed maps of the interpersonal relationships of individuals. 

Sociograms also use the standard nodes and edge iconography as a means to illustrate 

relationship dynamics but there are some variations. For one thing, sociograms are centrally 

                                                        
7 Freeman rightly highlights the contributions of social psychologist Helen Hall Jennings to Moreno’s work, 
both as a collaborator and pioneer of sociometry and the sociogram in her own right. However, as Who Shall 
Survive? (1934), the work in which the sociogram is first laid out in detail, is credited to Moreno only, I shall 
refer to Moreno in this section. This is not intended to detract from Hall Jennings’ significant contributions but 
for the sake of simplicity. 
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concerned with the nature of the relationships depicted and as a result, a specific 

vocabulary has evolved in order to refer to certain unique dynamics. Individuals with very 

high results (i.e., they are most frequently identified by others or correspond significantly 

with a specific search term) are characterised as ‘star’ nodes. Individuals with very low 

results are characterised as ‘isolate’ nodes. Reciprocal relationships are referred to as 

‘mutual choice’ edges while a non-reciprocal relationship is referred to as a ‘one-way 

choice’ (Brown and Harvey 2006, 134). 

While social network analysis continues to use ‘sociograms’ as its chief form of 

graphic imagery, it continues to evolve with much of modern social network research 

differing significantly from Moreno’s work (Freeman, 41-42; Scott 2013, 14-17). However, 

the contributions of Morgan, Hobson, Moreno and others are extremely significant in that 

they illustrate how graphic imagery in social network analysis is intended to operate, what it 

should show and how it has changed to adapt to technical developments in the field. The 

analysis performed of these examples provide a working vocabulary for describing network 

construction and a premise for the graphical-visual purpose of social networks. 

 

Computational and Mathematical Models 

 

 If graphic imagery demonstrates what social networks are supposed to show, the 

use of computational or mathematical models demonstrate how social networks are 

actually generated. At this point, it is important to note that in The Development of Social 

Network Analysis, Freeman notes that very rarely in the field’s developmental history did 

any practitioner embody all four of the features he describes in their research. At most, 

early social network analysts would employ two features at a time (30) with computational 

and mathematical models the latest to develop. Furthermore, Freeman’s section on the 

subject appears to stress how computational and mathematical models were typically the 

least favoured feature to implement by researchers. The author notes that Moreno’s 

seminal Who Shall Survive? was published twice before any mathematical methods were 

included at all (Freeman, 38-39).  

The Paul Lazarsfeld model, presented for the first time in 1938 in Moreno’s own 

Sociometry journal, amended this problem through one of the earliest instances of 

probabilistic statistical analysis being applied to social network theory (Nehnevajsa 1955, 
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83). Moreno and his collaborator, Helen Hall Jennings, approached Lazarsfeld because they 

wanted to conceive a way to theoretically derive the probability certain events would occur 

in their networks; a mathematical model would be used as a “constant frame of reference” 

for this task (Brofenbrenner 1943, 371; Mehess 2016, 211). In Statistics of Social 

Configurations, Lazarsfeld’s model attempts to do just that. Below is his complete model, 

depicted as it was later simplified by Urie Brofenbrenner in his A Constant Frame of 

Reference for Sociometric Research (373). 

 

𝜌 = 	
𝑑

𝑁 − 1 

 

𝜌( = 	𝜌) 

 

𝑈 = 𝑁	(𝑁 − 1)	𝜌𝑞 

 

𝜇/ = 𝑁(𝑁 − 1)𝜌𝑞	 ∙ 	
2

𝑁	(𝑁 − 1) = 2	𝜌𝑞 

 

Freeman does not cite Lazarsfeld’s mathematics directly but he does briefly summarise the 

thinking behind the model: “Given random choices, he worked out the probability that any 

particular individual would be chosen by any other particular individual.” (38) While this is 

true, Lazarsfeld’s work demonstrates much more than this alone; through a short dissection 

of his model, its importance in the development of social network analysis can be shown. 

 In the first part of the model, Lazarsfeld shows the following: 

 

𝜌 = 	
𝑑

𝑁 − 1 

 

This formula expresses the probability of one individual selecting one other individual in a 

group. In the second part of the model, Lazarsfeld elaborates: 

 

𝜌( = 	𝜌) 
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This formula presents a mathematical method to express the odds of two individuals in a 

group mutually selecting each other; Lazarsfeld proposes that the probability of two 

individuals selecting each other equals the probability of them selecting anyone in the 

group, squared. The extent of Freeman’s summarisation ends here but Lazarsfeld continues: 

 

𝑈 = 𝑁	(𝑁 − 1)	𝜌𝑞 

 

Here, Lazarsfeld gives an equation for calculating the total number of choices in a group 

wherein individuals do not mutually select each other (e.g., Individual A selects Individual B 

but Individual B selects Individual C, and so on). Finally, Lazarsfeld concludes with the 

following: 

 

𝜇/ = 𝑁(𝑁 − 1)𝜌𝑞	 ∙ 	
2

𝑁	(𝑁 − 1) = 2	𝜌𝑞 

 

The last piece of Lazarsfeld’s model expresses the odds of what was described above 

actually occurring – the probability of individuals within a group not mutually selecting each 

other. Brofenbrenner notes that while Lazarsfeld’s model produces an accurate 

representation of probability in sociometric choice, variations inevitably emerge depending 

on the size of the sample observed. (373) Additionally, Nehnevajsa highlights that the model 

was partially incomplete as it did not confront the more complex elements of social 

selection. The model assumes complete randomness and impartiality in respect to the 

choices of individuals (1955, 422-423).  

 That aside however, Lazarsfeld’s mathematical model was striking for what it now 

permitted social network analysts to do. Researchers could compare how individuals 

interacted, using probability as a means to concretely describe this behaviour. Furthermore, 

these comparisons were not relegated to single social networks. As seen in Statistics of 

Social Configurations, Lazarsfeld’s model provides a constant frame of reference in the 

comparison of interactions between multiple sociograms (357-358). Moreno himself wrote 

that: “The statistical analysis gives new clues for the interpretation of the theory of the 

sociodynamic effect,” (359) suggesting the model not only served to underpin a vital step of 

the research process but the interpretation and subsequent analysis thereafter. According 
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to Freeman, the addition of Lazarsfeld’s work to Who Shall Survive? allowed the text to 

finally encapsulate the structural perspective, at last embodying all four features of modern 

social network analysis (39). Not only that, Lazarsfeld’s mathematical models lead to further 

developments in social network-integrated mathematics (Mehess, 211), paving the way for 

the introduction of computational models in the field. 

 With Who Shall Survive? being first published in 1934, Statistics of Social 

Configurations being first published in 1938 and Alan Turing conceiving the idea of the 

universal machine in 1935, the computational devices and models now commonly used in 

social network analysis were relatively inconceivable, even as the major tenets of the field 

began to solidify. It is important to note that social network analysis did not emerge as a 

digital field; for most of its history sociograms and other network images were produced by 

hand or at most, with the assistance of a mechanical device8. Nevertheless, computational 

devices have become indispensable to modern social network analysis. Freeman lists many, 

including SOCPAC I (1971), BLOCKER (1971), CONCOR (1975) and CENTER (1979) (139-140), 

though perhaps his most significant references are to GRADAP (1981) and UCINET (1983), 

the latter being developed by Freeman himself. 

 GRADAP, the Graph Definition and Analysis Package, was, according to Freeman, 

“focused particularly on uncovering central positions” (140) but it did much more than that. 

Listed as one of the principle software packages for social network analysis, GRADAP 

enabled researchers to explore cliques in their existing sociometric data, analyse 

component subgraphs, observe the density and overall centralisation of the network and in 

some instances, generate models for the distribution of in-and-out degrees (Scott 1996, 

212). The statistical processes possible in GRADAP far superseded what could be done 

manually and the software possessed a generality that made it an appealing choice for 

researchers even outside social network analysis9. 

UCINET was similarly significant but curiously Freeman refrains from describing it in 

much detail in his text. At its invention, UCINET was the first compiled library of social 

network analysis programs. Unlike GRADAP, it directly accepted data input and could 

generate separate lists for edge and node information. Furthermore, UCINET incorporated a 

                                                        
8 See Bavelas 1950, 726-730; Whyte 1943, 13; Moreno 1934, 213. 
9 See Beck 1999, 109-121; Neustadtl and Clawson 1988, 172-190. 



 24 

number of methods for analysis, most notably through its companion program NETDRAW 

which could produce computationally-generated network visualisations (Alhajj and Rokne 

2014, 2261-2267). Freeman and his collaborators, Stephen Borgatti and Martin Everett, 

attempted to include what they called “the full range of network analytic procedures” in 

UCINET as they believed a standard approach to computational network data analysis could 

galvanise future research in the field (141). 

These two devices, GRADAP and UCINET, are crucial in understanding the role of 

computation in social network analysis as they exemplify how this feature is often 

ostracised from the other three. While the other features of social network analysis evolved 

relatively simultaneously, Freeman’s writing suggests that computational models developed 

as a means to both unify and accelerate the spread of the social network analysis 

community at a later developmental stage. GRADAP and UCINET were produced as 

comprehensive network analysis packages intended to appeal to analyst researchers of any 

background (140). This effort standardised methodological approaches to social network 

analysis which had, prior to its digital development, become fragmented. Furthermore, 

Freeman postulates that the precision offered by mathematical and computational models 

served to minimise conflict in the field as its popularity surged and spread around the world 

(135-136). 

While the advantages of computational models can be observed, there is also a 

significant disadvantage to its integration with social network analysis. The capacity of 

modern technology has been accelerating at such an exponential rate (Kurzweil 2004, 381) 

texts such as Freeman’s and the computational advances he describes have become 

extremely dated by modern standards. Even by 2005, just one year after Freeman published 

The Development of Social Network Analysis, the text Models and Methods in Social 

Network Analysis was already calling GRADAP “outdated” (Carrington, Scott and 

Wasserman, 306).  

UCINET was similarly criticised for its limitations (288) but unlike GRADAP, has gone 

through several revisions, including a conversion to Microsoft Windows, and continues to be 

updated to this day. This issue of conversion to modern operating systems is also significant, 

as many projects developed using GRADAP are now technologically redundant and 

potentially lost; the software was only available as a DOS application and MSDOS left the 

retail market in 2000. 
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Computational and mathematical models, while a considerable advancement in 

social network analysis, are a feature subject to rapid change and thus distinguishable from 

the other relatively stable features Freeman lists. Some of the software packages named by 

the author remain in use today – CONCOR and UCINET being good examples (Muazir and 

Hsieh 2016, 68) – but models that offer network visualisation capabilities such as NetMiner 

(2001), Gephi (2008), NodeXL (2008), JUNG (2016) are significantly more popular in the field 

now and naturally go without mention in The Development of Social Network Analysis. The 

models serve to enhance the field in many ways but perhaps most simply, they provide an 

effective environment in which social network projects can be generated, tested and 

analysed. 

With the four features of social network analysis defined and their role in the history 

of the field contextualised, the next chapter will focus on their implementation with 

subjects and projects related to Shakespeare and the humanities. 
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Chapter Two 

 

 In Chapter One, Linton C. Freeman’s The Development of Social Network Analysis 

was used to define the four features of modern social network analysis. With those features 

now thoroughly explained, it is now possible to view the applications of social network 

analysis in humanities scholarship, particularly in relation to the works of William 

Shakespeare. This Chapter will present four works of scholarship that have utilised features 

of social network analysis to explore and investigate the Shakespearean corpus, as well as 

some that present some new methodologies. This existing body of knowledge will provide 

insight into how social network analysis projects are conducted in the context of the 

humanities, in what ways the four features of the field manifest and indeed, what has been 

accomplished as a result of this intersection so far. While this sample size is limited, it is 

intended to depict as great a general breadth of work as possible. 

 

The Small World of Shakespeare’s Plays 

 

Published by James Stiller, Daniel Nettle and Robin I. M. Dunbar in 2003, The Small 

World of Shakespeare’s Plays is a significant work of combined Shakespeare and social 

network analytic research. Using the four features of modern social network analysis but 

most prominently mathematical models and graphic imagery, the authors investigate a 

sampling of the playwright’s most famous works to determine that the structural 

composition of social groups within Shakespeare’s plays mirror those of real-world human 

interactions. The Small World of Shakespeare’s Plays has had an important effect on the use 

of social network analysis within the humanities as it demonstrated that artistic objects 

offer discernible, real-world implications for human history and behaviour, analogous to 

social data generated in sociology, psychology or other fields. 

The authors postulate that drama is particularly well-suited for analyses of social 

behaviour as it entails “a direct simulation of a human social group” (398). They also find the 

works of William Shakespeare as particularly apt for a study of social dynamics as he is both 

the most performed dramatist in history, with works permeating global cultures and 

contexts, and as a result of this ubiquity, a reliable representation of human social structure. 
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“Since the plays […] have all been widely performed for several hundred years, we can 

assume that they operate within [the limits on the number of characters or complexity of 

relationships an audience can follow.]” (399) These preliminary assertions, prior to the 

research project itself, are helpful as they indicate that the works of Shakespeare are an 

appropriate corpus for social network analytic research. Furthermore, they suggest the 

plays offer realistic structural parameters that permit reasonable comparisons to real-world 

human social behaviour. 

The authors considered ten plays for analysis. ‘Time slices’, instances where a 

character leaves the stage, were used to divide the various social groupings spread across 

the length of a play. Network edges were generated if speaking characters happened to be 

on stage together during that time. Using this methodological foundation, the authors 

calculated connectance (determining the number of possible links that actually occur), 

degrees of separation (the number of links in the shortest possible route between two 

characters) and the cluster coefficient (the probability that two characters linked to a third 

character will also be linked themselves) to determine if the network results produced by 

the Shakespearean corpus were comparable to real-world human group size and social 

clique composition (399-401). 

 In terms of group size, data generated from the Shakespearean plays fell within the 

same range as that of real-world observational studies. “The plays and real data could thus 

have been drawn from the same distribution,” propose the authors (400). Furthermore, the 

authors used their Shakespearean networks to observe highly clustered social connections, 

“as in real human behaviour,” and intimate social cliques comprised of about four 

individuals, “as in real human conversations” (404). The Small World of Shakespeare’s Plays 

posits that its results can be used to deepen our understanding of the appeal of 

Shakespeare’s works. Its use of social network analysis for this purpose makes it an apt 

example of the field’s applications to the humanities and shows how the structural 

perspective can offer significant contributions to both humanities research and real-world 

experiences. 

 

Network Theory, Plot Analysis 
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 In Chapter One, the essay Conjectures on World Literatures (2000) by Franco Moretti 

was presented as a way to discuss the idea of distant reading and its relevance to the 

perception of systematic empirical data in the humanities. Just over a decade later, in his 

2011 essay Network Theory, Plot Analysis, Moretti remarked on the rise of “quantitative 

evidence” in literary studies, observing the phenomenon his earlier work had only imagined. 

Using what Moretti called “network theory” (2), the author generated around fifty-five 

social networks of varied complexity centred on the social interactions of the 

Shakespearean tragedy Hamlet. In doing so, he hoped to diversify the quantification of 

humanities data, quantifying, for example, plot and instances of moment-to-moment action 

(2-3). Network Theory, Plot Analysis represents a network analytic project that is limited in 

its implementation of the structural perspective but that nevertheless draws upon its tenets 

to inform an extensive literary analysis of the text. It demonstrates how concepts such as 

network visualisation can be used to intermingle social network analysis with the written 

approaches of the humanities. 

 Moretti presents no particular reason for having selected Hamlet as his text of study 

but does suggest the features of drama nest well into the units of social network analysis. 

“Networks are made of vertices and edges; plot networks, of characters and verbal 

exchanges. In plays this works well, because words are deeds, deeds are almost always 

words, and so, basically, a network of speech acts is a network of actions. (8) While the 

works of Shakespeare are not particularly unique in this sense, the author places their 

significance in how network analysis lends a wholly new perspective to their interpretation. 

Unlike the experience of viewing or reading drama, social network analysis shows the entire 

scope of a play in its completeness. With that perspective comes the ability to view all the 

dynamics of the play at one time, not in as much textual detail as is gained typically, but as a 

means to uncover broader “underlying” structures (4). 

 The author explicitly states that he used no mathematical models in the composition 

of his networks and that “the theory proper requires a level of mathematical intelligence 

which I unfortunately lack” (2). Additionally, while Moretti does use structural terms, 

structural intuition does not appear to have played a significant methodological role in his 

approach; it is largely used as a general term to describe data generated by the networks (5-

8). Each character of Moretti’s Hamlet network is represented as a node, with an edge 

drawn between two characters if the author recorded an instance of them talking to one 
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another. The network edges are not weighted, nor directed in any way but the figures 

accompanying the work show that the author made occasional use of colour, perhaps to 

more clearly signify certain cliques within the play (13-16). 

 Moretti’s results underpin his discussion of fragmentation. He argues that the 

process of social network analysis was instrumental in identifying unique clustering patterns 

as they explain why relationship networks within Hamlet appear to fragment when certain 

characters are removed. “For literary critics, [the protagonist] is important because it’s a 

very meaningful part of the text […] we would never think of discussing Hamlet without 

Hamlet. But this is exactly what network theory tempts us to do” (5). Indeed, the author 

argues that experimentation with the Shakespearean corpus is greatly enhanced by 

rendering it a model. The network structure enables the extraction of specific details from a 

dramatic text, observing how small exchanges may evolve into a larger actions (7). Through 

that process, the author demonstrates how social network analysis can be used to bring 

new perspectives to existing bodies of thought, such as literary analysis and Shakespearean 

studies. Furthermore, Network Theory, Plot Analysis shows how results produced by a social 

network analytic study can serve as a foundation for further work. 

 

Computers, Language and Characterisation: An Analysis of Six Characters in Romeo and 

Juliet 

 

 Jonathan Culpeper’s Computers, Language and Characterisation: An Analysis of Six 

Characters in Romeo and Juliet (2002) is somewhat distinct in the context of research 

pertaining to both social network analysis and the work of William Shakespeare; it is not a 

work of social network analysis at all but rather, a precursor to it. Culpeper employed the 

Keywords computer program of WordSmith Tools to identify the keywords spoken by six 

characters in the play Romeo and Juliet. In doing so, he hoped to identify “lexical and 

grammatical patterns” (11), fields of semantic similarity that underlie the characterisation of 

the text. In the conclusion to the essay, Culpeper suggests that further work may attempt to 

use keyword analysis to investigate the relationship dynamics within Shakespeare’s plays, 

such as in character dialogue, dialects and registers (28). Computers, Language and 

Characterisation highlights the significance of keywords when taking a systematic, empirical 
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approach to the works of Shakespeare and identifies its potential to explorations of 

relationship networks. 

 The term keyword is treated the same as the term ‘style-marker’ by Culpeper. In his 

investigation, words were required to be separated from their social, cultural or political 

significance in order to be considered strictly empirical data. Therefore, the author defined 

keywords as those that are “statistically unusual” (14) in the text. The process of identifying 

keywords that are statistically unusual demonstrates how an empirical approach can refine 

projects using complex textual data. Firstly, it greatly reduces the amount of textual data 

being scrutinised, capping the project sample size; of the 5,031 words Culpeper records the 

character of Romeo speaking, just 22 are revealed to be statistically unusual (15-19). 

Secondly, this process lends direction to project inquiry. The author, for example, takes the 

frequency of Romeo reflecting on his own body parts being indicative of his egotistical 

nature (20). 

 Whether or not an item in the text was a keyword was determined by the Keywords 

computer program utilised in this study. This program calculated word frequency in the 

reference text as well as performing more advanced methods of statistical significance, such 

as the chi-square test and log-likelihood test (13-14). Additionally, Culpeper chose to tag the 

text in order to assist the program in identifying specific speakers. Keywords totalled the 

number of words spoken by each character in Romeo and Juliet and from those results the 

author selected the most prominent figures for analysis. Following this, Culpeper generated 

the raw word frequencies for each character in the refined list. The Keywords program 

produced a total of both positive and negative keywords for these characters which the 

author then used to conduct an analysis of the text.  

 Culpeper’s results show great translatability to social network analysis as they are 

used to infer certain intuitive notions about the nature of relationships within the text. 

Indeed, the elements of such a network already exist within the essay; it would simply be a 

task of generating it. Take, for example, the “surge features” Culpeper refers to in his 

analysis (21). While the author only utilises this semantic field to infer characteristic details 

about the character of the Nurse, it could just as easily form the basis of a network of its 

own. Computers, Language and Characterisation brings new bearings on the analysis of 

characterisation in Romeo and Juliet but also offers a unique method for generating 

empirical data from the Shakespearean corpus. As this demonstrates a way to integrate a 
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Shakespearean text with one of the key features of social network analysis, it is a significant 

contribution to this body of work. 

 

Love – ‘a familiar or a devil’? An Exploration of Key Domains in Shakespeare’s Comedies 

and Tragedies 

 

Dawn Archer, Jonathan Culpeper10 and Paul Rayson’s Love – ‘a familiar or a devil’? 

An Exploration of Key Domains in Shakespeare’s Comedies and Tragedies (2006) elaborates 

on Culpeper’s earlier work by refining the keyword analysis method even further. Where 

Culpeper sought only statistically unusual keywords from Romeo and Juliet, Archer, 

Culpeper and Rayson’s project focused specifically on the semantic field of ‘love’ across the 

Shakespearean corpus. Using the UCREL Semantic Annotation System (USAS), the authors 

hoped to determine how the concept of love is presented in both Shakespearean comedies 

and tragedies. The authors then used the data from this project to provide “empirical 

support” (2) for the body of thought surrounding Shakespearean cognitive metaphor 

theory. Like Culpeper’s work before it, Love – ‘a familiar or a devil’? provides a solid 

empirical basis for a social network analytic project but also demonstrates the exploratory 

potential of love in the works of William Shakespeare. 

 Archer, Culpeper and Rayson provide two justifications for why the subject of love in 

Shakespeare is worthy of investigation. Most specifically for their project, they identify that 

metaphors related to love had been studied extensively in cognitive metaphor theory, the 

sub-discipline of cognitive linguistics the work hoped to contribute to (2). More generally 

however, the authors state that “love is a common theme in Shakespeare,” suggesting its 

ubiquity and significance in all the Shakespearean works. While they cite no one for this 

claim, Francis Fergusson’s Romantic Love in Dante and Shakespeare (1975) offers some 

pertinent commentary on this idea. For Fergusson, the rich potential of love in the works of 

William Shakespeare is the product of three factors. Firstly, that love is generally not 

confined to just the noble classes in Shakespeare, making each character a potential vehicle 

for its influence. Secondly, that it frequently has a powerful, even otherworldly effect, 

                                                        
10 The same Jonathan Culpeper who authored Computers, Language and Characterisation: An Analysis of Six 
Characters in Romeo and Juliet. 
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making it a potent force for both the plot and characterisation. Finally, that is often tinged 

with mystery, making it a sometimes-imperceptible force (254-255). These factors perhaps 

contributed to the authors perception of its importance and the results its investigation 

would produce. 

 The word frequency of items related to love was the first dataset generated by the 

project. The authors chose to process the plays Othello, Anthony and Cleopatra, Romeo and 

Juliet, A Midsummer Night’s Dream, The Two Gentlemen of Verona and As You Like It, then 

observed the contrast in semantic tags between them (3-4). Following this, the accuracy of 

the results was tested; the log-likelihood statistic was utilised to compare the expected 

word frequency within a normal distribution (3). As the authors could not identify a 

collocation statistic toolkit suitable for identifying proximity words, they employed a general 

“Multilingual Corpus Toolkit” (3) for the task. Finally, Archer, Culpeper and Rayson use their 

results to underpin their analysis of the Shakespearean plays with cognitive metaphor 

theory. 

 Love – ‘a familiar or a devil’? demonstrates its applications to social network analysis 

in many of the same ways Jonathan Culpeper’s Computers, Language and Characterisation 

does. It employs a form of keyword analysis to infer the nature of certain character 

behaviours, it gathers empirical data systematically from its source and shows elements of 

structural thinking in making links about the individual actors of the plays through their 

communication patterns. Why this work of Archer, Culpeper and Rayson is so significant 

however is how it focuses on one particular element of character interaction: love. Using 

love as their central search term, the authors are able to perform an extremely in-depth 

analysis of its usage in the texts selected, even being able to relate the dataset to cognitive 

metaphor theory. This work underscores the exploratory potential of this approach, both in 

terms of love in Shakespeare and for other semantic fields. 

 Having defined the four features of social network analysis and now, having 

established the state of knowledge at the intersection of social network analysis and 

Shakespearean study, the next chapter will present the digital project of this thesis. It 

attempts to contribute to this body thought while fully embodying the structural 

perspective. 
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Chapter Three 

 

 In this chapter, the full design and implementation process of the digital research 

project will be discussed in depth and the ways in which it sought to incorporate the tenets 

of social network analysis. The process will begin with an articulation of the central research 

question underpinning this work and its justification. It will be followed by an explanation of 

the project’s digital toolkit and conclude with a description of the project’s execution from 

beginning to end. The four features of modern social network analysis, as defined in the 

previous chapters, will be addressed frequently during the project implementation process. 

For the purpose of clarity, they are again as follows: 

 

1. Social network analysis is motivated by a structural intuition based on ties linking 

social actors. 

2. It is grounded in systematic empirical data. 

3. It draws heavily on graphic imagery. 

4. It relies on the use of mathematical and/or computational models. 

 

Background 

 

 Networks are effective models for illustrating the relationships between individuals 

within social systems. While Freeman identifies four features that underlie the structural 

perspective of social network research, primarily as they manifest in sociology, psychology 

and economics, the applications of social network analysis to other fields has been shown to 

be remarkably broad (Otte and Rousseau 2002, 441-449). “Because of this generality,” 

writes Freeman, “network analysis cuts across the boundaries of traditional disciplines.” (5) 

Social network analysis is now used as helpful data visualisation tool in fields of science, 

computation and as evidenced in Chapter Two of this thesis, the humanities.  

The application of social network analysis to textual corpora is generally considered 

a scholarly practice of the digital humanities, embodying a mixture of traditional humanist 

approaches and more interdisciplinary computational or mathematical procedures to the 

treatment of artistic sources (Burdick et Al. 2012, 42-43). In Chapter Two, James Stiller, 
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Daniel Nettle and Robin I. M. Dunbar’s 2003 essay The Small World of Shakespeare’s Plays 

was presented in order to demonstrate how the works of William Shakespeare are 

particularly well-suited to this transdisciplinary method of analysis; the texts often follow 

algorithmic metrical and numerical principles, possess significant cultural, lyrical and artistic 

significance and host character networks analogous to real human behaviour. Consequently, 

conclusions that carry both real world and cultural significance can be drawn from 

investigating Shakespearean texts this way, highlighting its importance as an area of study. 

As explained in Chapter One, social network analysis requires the collection of 

systematic empirical data that can be presented graphically and enhanced through 

mathematical or computational means. Therefore, research projects that have investigated 

the works of Shakespeare using social network analysis typically do so by retrieving 

quantitative elements from the textual data. For some, this means quantifying instances of 

social interaction in the plays, while others attempt to assign sentiment ‘scores’ or distant 

reading techniques to infer larger thematic concepts (Moretti 2011, 2-12; Nalisnick and 

Baird 2013, 2-3). Some researchers have specifically sought to investigate certain semantic 

fields in the Shakespearean corpus through computational keyword searching, using the 

results to underpin more extensive analyses. While Chapter Two established that this 

process is not commonly used as a means to generate social networks, it demonstrates 

great potential to be used in this way. 

 ‘Love’ as a keyword search term shows particular promise for further research, 

having been identified by Dawn Archer, Jonathan Culpeper and Paul Rayson’s 2006 work 

Love – ‘a familiar or a devil’? An Exploration of Key Domains in Shakespeare’s Comedies and 

Tragedies as thematically ubiquitous (2) and an otherwise potent force for character 

interaction within the plays. However, there is a gap in existing scholarship that seeks to 

visualise the frequency of ‘love’ among the characters, despite such data being enormously 

indicative of the most appropriate plays for this kind of keyword analysis. Furthermore, 

gender appears to be a crucial factor when interpreting instances of ‘love’ as it can imbue 

relationship dynamics with certain connotations, for example, romantic, sisterly, queer, 

platonic, etc.; considering what a vital role gender plays in the works of William 

Shakespeare, particularly in relation to the representation of love, this is a critical omission. 

There has yet to be much research at all that employs keyword frequency to 

visualise both the most significant instances of ‘love’ in the Shakespearean corpus and the 
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variation of this behaviour between genders. This data exhibits enormous potential to 

indicate which plays are most suitable for more extensive ‘love’ dynamic examination, a 

procedure social network analysis is equipped for. 

 

Proposal 

 

 This digital research project attempts to respond to this gap. It investigates whether 

social network analysis can be used to extract and visualise differentiated love relationships 

in the Shakespearean corpus. It attempts to do this while embodying all four features of 

modern social network analysis as established by Linton Freeman’s seminal text The 

Development of Social Network Analysis. Systematic empirical data will be collected through 

a keyword corpus analysis process. Graphically, the data will be presented through a series 

of social network visualisations. The project will be conducted in its entirety 

computationally, utilising digital software, models and toolkits. Finally, the results will be 

analysed using the principles of structural intuition. Combined, these features will guide the 

project according to the structural perspective of modern social network analysis. 

  

Toolkit 

 

 The primary source utilised by this project were the authored plays of English 

playwright William Shakespeare. As the works of Shakespeare exist entirely in the public 

domain, intellectual property rights, ownership or other legal considerations relating to the 

use of this data have no impact on this study (Boyle 2008, p.38). The open status of the 

Shakespearean works has resulted in many digital databases hosting them for free 

download. For this project however, digital copies of each of the plays were sourced from 

one location. This decision was made to minimise editorial and stylistic variations in the 

texts as much as possible. 

The Folger Shakespeare, an online database operated by the Folger Shakespeare 

Library, was utilised in this project for its world-leading expertise in the preservation and 

presentation of the Shakespearean texts. From this location, the project obtained digital 

copies of all the texts under study. Omitted from this project but included in The Folger 

Shakespeare’s compiled works are the following: Lucrece, The Phoenix and Turtle, 
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Shakespeare’s Sonnets, The Two Noble Kinsmen and Venus and Adonis. Lucrece, The Phoenix 

and Turtle, Shakespeare’s Sonnets and Venus and Adonis were omitted because of their 

designation as works of poetry by The Folger Shakespeare. The Two Noble Kinsmen was 

omitted because of its dual authorship by both William Shakespeare and the Jacobean 

playwright John Fletcher. 

To execute the keyword search integral to this project, the corpus analysis toolkit 

AntConc was chosen. Software packages identified during the preliminary research process, 

such as WordSmith Tools, were deemed incompatible with the project; WordSmith Tools 

can only run on Windows or Windows-emulation operating systems, whereas the project 

could only be developed using macOS. Fortunately, AntConc has been optimised for macOS 

and is also open source and available for free download. The primary features of AntConc 

that were utilised in the project were its central concordance tool and its word list/keyword 

list tools. The concordance tool in AntConc was particularly effective as not only does it 

provide KWIC (Key Word In Context) information, it also offers a number of keyword search 

options (Anthony 2004, 8-9). This is helpful as unlike works such as Jonathan Culpeper’s 

aforementioned Computers, Language and Characterisation: An Analysis of Six Characters in 

Romeo and Juliet (2002), this project did investigate lemmatised versions of the keyword 

search term. 

For the most central task of this project, generating the social network visualisations, 

the network analysis and visualisation software Gephi was utilised. With a precedent of use 

in digital humanities research (Grandjean 2016, 3-11), it was selected for its extensive social 

network analysis toolkit, including options for structure manipulation and pre-set layout 

algorithms, and for its accessibility features for both users and viewers. The Folger 

Shakespeare, AntConc and Gephi were the main digital resources used in the execution of 

the project but in order to accurately process data, a number of other tools were also 

necessary.  

AntConc requires that corpus files be loaded into its software as a plain text or TXT 

file. The Folger Shakespeare does facilitate downloads of the plays in the TXT digital format 

but in order to be opened and stored prior to import into AntConc, a text editor program 

was required. For this project, TextEdit was used.  

Using Gephi was more complicated as while data could be manually inputted via the 

Gephi data laboratory, it was preferable to import the data into the software as a CSV file. A 
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CSV file, meaning comma-separated value file, is a digital format supported by most 

database management systems. It facilitates the fast import of complex data. Gephi does 

support the basic import of CSV files, which it then automatically generates into a network 

but the software defaults to a directed graph representation. While this can be manually 

adjusted, it does detract from its automation function. To address this issue, the project 

took a mixed-methodological approach whereby the initial keyword and gender-

differentiated networks were manually created and the subsequent character social 

networks were automated via CSV file import. This was a comfortable solution as the data 

collected from AntConc was to be stored in a spreadsheet anyway for referencing and data 

back-up purposes. The data management system chosen was Microsoft Excel. 

 

Execution 

 

 The first task of this project was to retrieve the plays from The Folger Shakespeare 

online database. Conveniently, the database housed what it called The Folger Shakespeare – 

Complete Set, which comprised of a full download of all the Folger Shakespeare Library 

editions of Shakespeare’s plays, sonnets and poems. This was available in six digital formats 

including TXT file; the TXT edition was promptly downloaded and saved to the computer the 

project would be executed on. 

 The next task was to load the files in AntConc. While AntConc is able to load a 

directory of files at one time, The Folger Shakespeare – Complete Set contained texts 

omitted from this project. Therefore, each text had to be loaded manually. In order to begin 

recording the data produced by AntConc, a spreadsheet in Microsoft Excel was created to 

store this information. The spreadsheet contained seven rows that held the following 

information: the play title, the character name, their gender, instances where the character 

used the word ‘love’, ‘loved’ and ‘loves’ respectively and the total tally for those instances. 

With this infrastructure in place, project data could be collected. 

 When running AntConc, there are several features the user has to be aware of. A 

user can confirm if their corpus has been loaded correctly by checking the file window, 

which was the next step of this process. Then, the most important area of the AntConc 

interface is the search bar which allows users to search for their keywords and customise 

their search options. As this project was searching for three keywords – love, loved and 
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loves – the search term input bar had to be manually configured to seek these results. The 

software defaults to the concordance tool once a keyword search has been initiated and 

within that, AntConc provides a concordance hit number, KWIC results and the name of the 

file the results have been obtained from.  

One challenge encountered by this project was that the results needed to be 

entered into a spreadsheet according to whom had spoken the keyword. While AntConc 

was occasionally able to display the character cue standard in playscript formatting, this was 

not always the case. The concordance window could be manually expanded using the 

search window size tool to provide more information but it was clear the software struggled 

with the layout of the texts. Additionally, while the corpus files were entered alphabetically, 

the concordance tool was curiously random in its presentation of concordance hits, making 

the results seem quite scattered. To ensure accuracy in data entry, the project utilised 

AntConc’s file viewer for this stage of the process. 

In the file view tool, corpus files are manually selected by the user and the text is 

then projected into the viewing window. The search bar operates much the same as it does 

anywhere else in the software but substituting the search window size tool is the hit 

location tool. Using this method, each play was processed according to the specific 

parameters of this project. Beginning with All’s Well That Ends Well, each character, their 

gender and the number of spoken ‘love’ instances was recorded, with one caveat. At the 

beginning of every Folger Shakespeare Library digital edition is a character list that details 

the characters of the play. Each character was assigned a cell in the data collection 

spreadsheet but they were omitted if, by the end of the process, there had been no 

instances of them expressing the keyword search term. This was to ensure the resulting 

networks were not clustered with irrelevant data. 

By the end of this process, the data collection spreadsheet contained an extensive 

amount of information pertaining to love in the Shakespearean corpus. In all, instances of 

‘love’ being spoken amounted to 2012 times, instances of ‘loves’ being spoken amounted to 

196 times and instances of ‘loved’ being spoken amounted to 184 times. There were vastly 

more male characters than female characters in the dataset; 92 females to 332 males.11 

Three undirected networks were generated in Gephi using these results. One showed the 

                                                        
11 See Appendix A. 
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relation of the words love, loved and loves to every identified character in the 

Shakespearean corpus and the other two presented this data in a gender-specific manner; 

these networks would be referenced to generate further networks later on.  

The three plays that returned the highest results were, in order: The Two Gentlemen 

of Verona, totalling 189 instances, Romeo and Juliet totalling 158 instances and As You Like 

It, totalling 141 instances. The three plays that returned the lowest results were, in order: 

The Tempest, totalling 19 instances, The Comedy of Errors, totalling 21 instances and 

Macbeth, totalling 25 instances. Interestingly, the play that returned the highest results that 

is not categorised as a comedy in the First Folio was Othello, with 104 instances. Conversely, 

the play that returned the lowest results that is categorised as a comedy in the First Folio 

was The Tempest.12 

All this data would later prove to be very prescient. The next step of the project 

process required the networks generated by this data be reviewed to determine the male 

and female character of each play with the highest keyword total. Using this information, 

the data would be reviewed again to retrieve three characters, from both the male and 

female categories, with the highest keyword totals overall. These characters would be used 

to determine which plays specific social networks would be generated for. In the event two 

characters from the same play should emerge in both categories, only one social network 

would be generated for that play. This meant the project would produce a minimum of 

three social networks, should the three highest scoring females and males come from the 

same plays respectively, or a maximum of six, should the three highest scoring females and 

males come from entirely different plays. 

After reviewing the data, the following information emerged. The three female 

characters that returned the highest keyword total were, in order: Rosalind from As You Like 

It totalling 57 instances, Julia from The Two Gentlemen of Verona totalling 39 instances and 

Juliet from Romeo and Juliet totalling 35 instances. The three male characters that returned 

the highest keyword total were, in order: Proteus from The Two Gentlemen of Verona 

totalling 62 instances, Romeo from Romeo and Juliet totalling 53 instances and finally Iago 

from Othello totalling 37 instances. This data determined that four social networks would be 

                                                        
12 See Appendix B. 
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generated to examine the love dynamics therein, one for each of the identified plays: As You 

Like It, The Two Gentlemen of Verona, Romeo and Juliet and Othello.  

 

Table 1: Highest Male, Highest Female 

 

 

 

 

 

 

 

 

As an interesting note, this data resonated strongly with the project’s initial results; 

the top three plays identified by the global keyword total each contained characters, both 

male and female, with the highest keyword frequency. Even Othello, while not included in 

the top three highest results, emerged as a significant play when the rest of the comedies 

were removed from the sample. This was done to investigate where love was most 

prominent in a category not typically associated with love-related themes13. 

                                                        
13 Traditionally, the plays of William Shakespeare have been grouped according to the categories of either 
comedy, history or tragedy. Plays that, by modern standards, are considered ‘romances’ are broadly 
categorised as comedies in the First Folio, with some exceptions (Romeo and Juliet, for example). While 
modern scholarship does consider some comedy plays part of a new ‘romance’ category (O’Connell 2006, 
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At this point, four new spreadsheets were required to hold the love interaction 

information from the four plays. These spreadsheets would be imported into Gephi to 

generate the social networks culminating this project. As these spreadsheets needed to 

provide Gephi with specific information, namely the source and target of each interaction, 

the layout differed substantially from the initial data collection spreadsheet. Just three 

columns were created: one for the sources, one for the targets and one for edge weight. An 

edge weight column was required to intuitively represent the frequency of interaction 

between two individuals. Thus edge weight corresponded with the number of recorded 

interactions, with a thicker edge indicating two individuals interacted more often and vice 

versa. Unlike the initial undirected love networks that depicted character keyword 

frequency, these networks would be directed graphs in the style of a typical sociogram. 

Beginning with As You Like It, each character of each of the plays was assigned a 

unique number (Id) that would identify them in their spreadsheet and respective social 

network (for example, Adam = 0). As Gephi always assigns an Id of 0 to the first node 

inputted in its data laboratory, the project similarly assigned the first character inputted into 

the spreadsheets an Id of 0. AntConc would be used once again to record the instances of 

interaction in the text, with the concordance tool being used to identify whom was speaking 

to whom. Each time an interaction containing the keyword was identified, a note was made 

in the play’s spreadsheet detailing whom it had occurred between. The edge weight was 

updated each time to reflect interaction frequency. In the event a character had used the 

keyword but it was either part of a soliloquy (a monologue addressed to oneself) or an aside 

(directed at the audience) it was nevertheless recorded but not assigned to any of the 

measured interactions. 

By the end of this process, the spreadsheets held detailed information about the 

love interactions between the characters of As You Like It, The Two Gentlemen of Verona, 

Romeo and Juliet and Othello. The pair of individuals with the highest total of interactions 

for each of the plays were as follows: from The Two Gentlemen of Verona, it was Valentine 

to Proteus, with 23 directed interactions. From As You Like It, it was Rosalind to Orlando, 

with 22 directed interactions. From Romeo and Juliet, it was a tie between Romeo to 

                                                        
215), the First Folio did not categorise them as such. Most modern complete editions forgo categorisation 
entirely, instead organising the plays alphabetically. 
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Benvolio, Romeo to Juliet and Friar Lawrence to Romeo, with 14 directed interactions. 

Finally, from Othello, it was Iago to Roderigo, with 13 directed interactions. With this data in 

place, the project had finally reached a stage where it could generate the play social 

networks. 

 

Table 2: Play Interactions 

 

 

 

 

 

 

As You Like It Romeo and Juliet 
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The files storing this information were each imported into Gephi. Initially, the nodes 

are depicted as small black circles with no information documenting what they represent. 

Directed edges in Gephi are represented as pointed arrows but were similarly black in 

colour. No layout optimisation had been performed yet so the networks appeared very 

clustered and visually confusing at this stage. While decisions regarding network 

customisation would be done manually, the project took a standard approach to this 

methodology; property visualisations, spatial effects and sizing would be consistent across 

each play social network to ensure consistency and clarity in presentation. 

The first task once inside Gephi was to ensure all the data had transferred properly. 

In the Gephi data laboratory, this can be checked via the nodes and edges data tables. Each 

character had a respective Id and label documenting their name, so this data had 

transferred successfully. The edge data table was then cross-consulted with the play 

interaction spreadsheets to ensure that information was also correct. Once this had been 

Othello The Two Gentlemen of Verona 
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established as consistent, the weight data was reviewed. This, unfortunately, had not 

transferred successfully and would have to be manually adjusted to reflect interaction 

frequency. In Gephi, this is accomplished by using the RMB (right mouse button) to highlight 

the edge the user wishes to edit. The ‘Attributes’ DDL (drop-down list) contains a cell 

entitled ‘Weight’ that accepts input adjusting this value. Using the play interaction 

spreadsheets, each edge was manually adjusted to accurately reflect this information.  

The next task was to visually assign the property of gender to the nodes and edges. 

Gephi offers an extensive colour customisation tool which seemed well-suited to this 

purpose. Colours are universally used to differentiate genders, so the hope was that viewers 

would intuitively understand what information was being conveyed through their use. The 

colours pink and blue were chosen; pink represented a female individual and blue 

represented a male individual. These colours also applied to edge dynamics. Two males 

interacting with each other produced a blue coloured edge. Two females interacting with 

each other produced a pink coloured edge. A male and a female interacting with each other 

produced a purple coloured edge, the product of mixing the colours blue and pink together.  

 

Graph 1: Social Network Visualisations in Development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The social network visualisation for Romeo and Juliet at this stage. 
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While this information would assist later analysis and indeed, was central in 

highlighting the social dynamics of the texts, node labelling was also very necessary. Using 

the ‘Show Node Labels’ button, Gephi overlays the nodes in the network with the labels 

attached to them. In this case, the labels depicted the names of the characters. 

With the data in place and the nodes and edges customised, the next task was to 

spatialise the network using a layout algorithm. This element was crucial as the layout 

algorithm determines the shape and visual effect of the network. Gephi offers 12 layout 

operations that vary in suitability for different kinds of work. The layout ForceAtlas is 

particularly popular for social network analysis as it employs a force-based algorithm; a  

forced-based algorithm constructs networks that push attached nodes together while 

unattached nodes are pushed apart. This kind of network arranges nodes in such a way that 

makes them both visually and literally significant. As authors Tommaso Venturini, Mathieu 

Jacomy and Pablo Jensen put it: “Force-directed algorithms do not just project networks in 

space – they create a space that would not exist without them.” (2021, 2) 

 For this project, the modern iteration of the algorithm, ForceAtlas 2, was utilised. 

The layout is scaled for smaller datasets and optimised for qualitative analyses. The 

algorithm is also continuous, meaning the network can be customised while the algorithm is 

still running. This was an appealing feature, as due to the condensed dataset, the project 

anticipated a lot of overlap in the network once the algorithm had been applied. In Gephi, 

ForceAtlas 2 was applied to the network by selecting it from the ‘Layout’ DDL and using the 

button entitled ‘Run’.  

Immediately the nodes clustered in the centre, attracted by the network’s 

gravitational pull. By enabling the performance option ‘Approximate Repulsion’, the 

network spatialised to a more legible layout, with key characters forced toward the centre 

and less significant characters forced outward. Next, the options housed under the 

‘Behaviour Alternatives’ DDL were utilised to optimise the networks. ‘LinLog Mode14’, an 

option that reconfigures how distance influences attraction and repulsion forces, was used 

to adjust the network to a more scattered appearance. This was done to increase visibility. 

‘Prevent Overlapping’ was used to prevent nodes from within the networks overlapping 

with one another. Finally, ‘Dissuade Hubs’ was used to push hubs (nodes that make a lot of 

                                                        
14 For further reading on the Lin Log Model, see Benoit 2011, 1-8. 
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interactions but don’t necessarily receive them) toward the periphery and push authorities 

(nodes that receive a lot of interactions) toward the centre; this was done as a means to 

gauge reciprocity in the social dynamics. Once these options were activated, the algorithm 

was left to run for 5 minutes to ensure network stabilisation. The ‘Run’ button was then 

switched off and the project moved into its final stage. 

Gephi facilitates the export of networks as high-quality PDF images through its 

preview feature. Separate from both the overview and data laboratory tabs, preview allows 

the user to customise the presentation of the network using a variety of what it calls 

‘presets’. For the project, each network was represented using the ‘Default Curved’ style 

with edge labels visible. The networks were then exported in their final form as PDF images 

and saved to storage for later inclusion in this thesis.  

This process concluded the technical portion of the project. In the next chapter, the 

results of this project will be analysed according to the four principles of social network 

analysis. 
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Graph 2: Final Social Network Visualisations 
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The Two Gentlemen of Verona 
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Romeo and Juliet 
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Othello 
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Chapter Four 

 

 In this chapter, the results of the digital project described in depth in Chapter Three 

of this thesis will be analysed. This analysis will be produced in accordance to the four 

features of social network analysis and the broader structural perspective. The structure of 

this chapter will mirror Chapter One in that each feature will be explored individually. 

Where Chapter One sought to define the features however, this chapter will establish how 

each of them were implemented and furthermore, what new perspectives were gained 

through their use in the project. 

 

Structural Intuitions 

 

 Structural intuition was the most challenging feature to implement in the project 

because, as demonstrated in Chapter One, fully comprehending its meaning can be 

challenging. In The Development of Social Network Analysis, it is arguable Freeman 

anticipated some existing knowledge on the part of the reader, as he is not explicit in his 

definition of the term nor does he quote anyone who is. Instead, the author articulates the 

idea through his use of sources, quoting authorities of early structural thought, modern 

practitioners and his own work (10-16). In Chapter One of this thesis, these sources were 

pieced together in order to present a concise definition of the term for use in the thesis’ 

digital project and later analysis.  

Based on the sources Freeman provides, the chapter suggested that structural 

intuition was rooted in a kind of structural dichotomy. One of Freeman’s most prominent 

sources, social anthropologist Alfred Radcliffe-Brown, identified a “concrete reality” (4) of 

resilient social structure in his 1940 essay On Social Structure. However, within those 

structures, Radcliffe-Brown also identified the influence of “differential social positions,” (3) 

shifting social dynamics that humans intuitively know to be the result of the impermeant 

and alterable nature of life. In Social Networks and the Structure Experiment, an essay of 

Freeman’s from 1992, he notes that “intuitively”, dynamics that emerged in such a system 

would conform to certain “patterns” as they worked within their structural parameters. “It 

is patterned behaviour,” he calls it, “in which each social unit is seen as embedded in a 
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network or web of other social units who respond to it and to whom it responds.” (14) 

Therefore, the chapter proposed that structural intuition referred to a practice of social 

observation whereby the observer considers both the structural organisation of a group and 

the patterns of social behaviour within it to make intuitive conclusions as to why both 

operate in the way that they do. 

In Chapter One, the section on structural intuition concluded by arguing it was 

perhaps the most central feature of social network analysis’ underlying philosophy as it 

provides guidance as to the field’s essential treatment of data. Its implementation in this 

project proved this statement to be true; structural intuition provides a core methodological 

underpinning to social network analysis that facilitates its broad generality. Despite the fact 

the project was utilising a textual representation of social behaviour – the love dynamics in 

the works of William Shakespeare – structural intuition maintained that the social actors be 

represented through a standardised network structure. This way, the characters could be 

treated much the same as real-world social actors and the behaviours they exhibited, 

analysed for patterning using this control. To reinforce the stability of the network 

structure, property visualisations, spatial effects and sizing were similarly standardised so 

the only measure of variation would be the social interactions of the characters themselves. 

In this sense, structural intuition played a pivotal role in the project methodology and 

execution. 

Structural intuition also gave new perspectives to the studied texts. Quoting Jacob L. 

Moreno, Freeman provided an insight into the kind of questions one should ask oneself 

when analysing a social network for patterning: “How much ‘time’ does an actor A spend 

with another actor B? […] Or, how frequently do two actors appear simultaneously in a 

scene and how frequently do they exit together?” (34) The social networks produced in this 

project do not detail instances where characters enter or exit into the same space but they 

do provide a broadly encompassing view of love interactions in the Shakespearean corpus 

and more specifically, in the plays As You Like It, The Two Gentlemen of Verona, Romeo and 

Juliet and Othello. This is one of the key benefits to using social network analysis to view the 

Shakespearean texts; the whole length of a play and every instance of specified interaction 

within it can be seen in one time. The uniquely visual perspective this provides lends 

credence to intuitive conclusions as they can be viewed and verified all at once. 
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Take, for example, the following observations gained from the networks produced 

by this project. As You Like It and Romeo and Juliet produced more vertically shaped 

networks while The Two Gentlemen of Verona and Othello produced more horizontally 

shaped networks. Considering the methods used to spatialise the networks, namely the 

force-based algorithm employed by Gephi, one could assume a more vertical network 

indicates a network comprised of ‘cliques’; the greater the distance between the central 

nodes and the peripheral nodes, the more it suggests the love dynamics were reserved for 

the play’s most central characters, with peripheral characters more isolated from the 

theme.  

However, all of the plays possess highly clustered centres, despite the project 

making multiple manual adjustments to dissuade overpopulation. This suggests that the 

plays all display high levels of social interactivity, with high levels of outward and inward 

interaction. While the number of outward and inward connections between nodes is higher 

in this project than those measured in real-world groups (Stiller, Nettle and Dunbar 2003, 

404), this was perhaps to be expected due to the nature of written drama. The expression of 

plot points or other dramatic devices may necessitate interactions that would not naturally 

occur. Nevertheless, there is only one degree of difference between the results of this 

project and those recorded in real-world groups, suggesting some resonance between this 

data and that collected from real-world observations. 

 

Obtaining Systematic Empirical Data 

 

 The implementation of systematic data collection methods was conducted largely 

through the keyword analysis portion of this project. The idea to use keyword analysis to 

obtain empirical data arose from both necessity and the existing body of work in the field. 

Unlike a traditional social network project, the actors of this study could not be directly 

observed as they were fictional and existed as part of a humanities text. In The Development 

of Social Network Analysis, such a project had not been detailed by the author and thus 

there was limited guidance as to how it should proceed. Therefore, an original and 

alternative method of observation would be required to view the love-based interactions of 

the Shakespearean texts. 
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In conducting the preliminary reading of this project, several works were identified 

that employed keyword analysis to provide empirical support for interpretations of 

Shakespearean literature. The method seemed translatable to social network analysis as 

theoretically, keyword frequency could perform the same function as interaction frequency 

in traditional social observation study. The only caveat would be that the project would also 

have to observe the context of keyword use. To do this, the project would require a specific 

toolkit. 

 The corpus analysis toolkit AntConc was used to systematically collect empirical data 

in the project. Data gathered from that process was imported into the network visualisation 

software Gephi to generate the play social networks. The process of systematic data 

collection was perhaps the most distinguishing feature of the project. It was a quantitative 

rather than qualitative approach to analysing an early modern textual source and produced 

some unique insights. 

For one thing, quantitative data derived from a textual source offers the reader a 

largely encompassing idea of the kinds of themes and concepts present. Literary theorist 

Franco Moretti’s writings on distant reading chime closely with this idea (2000, 8-9). In the 

initial stages of the project, empirical data played a pivotal role in determining the plays 

chosen for social network visualisation. Plays that returned the highest keyword frequency 

results were determined to be the most promising for social network visualisation as they 

clearly exhibited occupation with the theme of love.  

A secondary advantage to the use of systematic empirical data collection was what it 

lent to the gender element of this project. By obtaining numerical data regarding the gender 

of the characters, intuitive conclusions could be made about the nature of love in the 

Shakespearean dataset. As the purpose of the project was to investigate whether social 

network analysis could be used to extract differentiated love relationships, this was a 

central concern. As stated in Chapter Three, the project revealed that there are significantly 

more males than females that express lemmatised variations of ‘love’ in the Shakespearean 

corpus; 92 females to 332 males. The refined datasets of As You Like It, The Two Gentlemen 

of Verona, Romeo and Juliet and Othello produce a similar gender imbalance. Surprisingly, 

these datasets show that there is consistently only three female characters ever expressing 

the keyword search term.  
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The project shows that there are significantly more male-to-male interactions than 

female-to-female interactions or even male-to-female interactions. Male-to-male 

interactions are shown to be richer; they interact more frequently than females. Of the four 

refined datasets, only As You Like It ranks a non-male-to-male interaction as its most 

frequent. None of the datasets rank a female-to-female interaction as its most frequent. 

Interestingly, however, only Romeo and Juliet shows a male lead expressing the keyword 

search term more frequently to his female counterpart than the female lead does to her 

male counterpart. As You Like It, The Two Gentlemen of Verona and Othello each have their 

respective female leads – Rosalind, Julia and Desdemona – express the keyword more 

frequently to their male partner than the inverse. 

This data suggests that the expression of love in the works of Shakespeare but 

particularly in the visualised plays As You Like It, The Two Gentlemen of Verona, Romeo and 

Juliet and Othello is generally more prevalent in male interactions. The social network 

visualisations demonstrate the manifestation of this in some unexpected ways. In The Two 

Gentlemen of Verona and Othello, the most frequent male-to-male love interactions are 

individuals who either betray or express disdain for the other over the course of the plot: 

Valentine and Proteus of The Two Gentlemen of Verona and Iago and Roderigo of Othello.  

In the critical history of Romeo and Juliet, speculation has persisted about the exact 

nature of the relationship between Romeo and Mercutio, with some critics noting 

homoerotic undertones (Levenson 2000, 25-26). While expressions of the keyword search 

term to Romeo from Mercutio were seen to be quite high in the project (and comparatively 

low in the inverse, suggesting the love is perhaps unreciprocated) it was certainly not the 

highest result from that play or even the highest between two males; Romeo and Benvolio 

and Friar Lawrence and Romeo share the highest result for a male-to-male interaction. 

These more unexpected results could generate further study, demonstrating the 

utility of systematic empirical data collection in underlying closer textual analysis. 

 

Creating Graphic Imagery 

 

 In the project, graphic imagery was implemented through the creation of social 

network visualisations. These visualisations were produced by importing the data obtained 

in the initial phase of the project into the network visualisation software Gephi. In Chapter 
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One, the general history of graphic imagery in social network analysis was traced up until its 

most modern iteration, the sociogram. As the project was devised to adhere to the most 

modern standards of social network analysis, it was decided the primary play visualisations 

of As You Like It, The Two Gentlemen of Verona, Romeo and Juliet and Othello would be 

created in this style. The general ‘love’ visualisations for the entire Shakespearean corpus 

were not sociograms and instead, networks simply intended to depict the foundational data 

of the project. 

 A sociogram has three centrally defining features that were all iterated in the 

project. Firstly, that it should visually depict the dynamic interactions within an observed 

social group; the social actors within do not necessarily need to be human or real-world 

individuals but they do need to measurably interact in some way. In the project, ‘love’ 

interactions were measured, first generally in all of Shakespeare’s plays and then more 

specifically in just four. Secondly, that said social actors should be visually depicted as 

objects known as nodes. In the project, all of the characters that expressed the keyword 

search term were represented as a node. Chapter Three details how some were further 

customised to lend additional meaning the graphs. Finally, that the interactions between 

social actors be visually represented as lines known as edges. Edge spacing and edge weight 

were the primary means through which the project conveyed love-interaction frequency, 

social hubs and other features. 

 The most significant benefit of using graphic imagery was the unique visual 

perspective it brought to analysing the plays. At a glance, the graphic imagery generated in 

Gephi instantly conveyed the characters most closely associated with the keyword search 

term. This was intuitively represented through their proximity to the network’s centre. The 

project was then able to increase the amount of information conveyed about the topic even 

further. The character’s gender, their name, their frequency of interactions and their 

interactions with other characters are all intuitively visualised through use of colour, node 

tags, edge frequency and edge weight. This kind of instantaneous depiction of character 

behaviour would be impossible without the use of graphic imagery and through it, many 

observations can be drawn from the texts. 

 A clear trend can be seen in the location of certain social actors, for example. 

Females and males are shown to typically cluster together, whether as if divided by a line or 

by proximity from the network’s centre. In the social networks of The Two Gentlemen of 
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Verona, Romeo and Juliet and Othello, a line severing the males from the females is 

perceptible, with the exception of the outlying Servingmen of Romeo and Juliet and the 

minor characters of Host and Eglamour in The Two Gentlemen of Verona. In As You Like It a 

gender division is similarly present, though in this example the males are located on the 

periphery of the network while the females are clustered in the centre. Another point of 

note from the imagery of the networks are the prominent edge colours. It is immediately 

obvious that the blue edge (depicting a male-to-male interaction) is the most prominent 

interaction type in all of the networks. This imagery suggests a high preference for same-sex 

keyword interaction in the four plays, an assertion that is confirmed by play datasets. 

 

Graph 3: Spotting Trends 

 

 

 

 

 

The visualisations thus serve as immediate indicators for certain trends in the texts. 

In the project, the visualisations were underpinned by empirical data obtained directly from 

The social network visualisation for The Two Gentlemen of Verona. The black line 
indicates where the division can be observed. 
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the source material which facilitated the quick confirmation or dismissal of conclusions. The 

rapidity of this kind of analysis is unique to the use of graphic imagery and certainly in terms 

of social network analysis, is an absolutely vital procedure to perceiving social dynamics. 

 

Generating Computational Social Network Visualisations 

 

 While its origins predate the personal computer, social network analysis has evolved 

to broadly utilise digital tools and technologies. In Chapter Three, the use of social network 

analysis in the digital humanities was briefly touched upon. Scholars have noted the 

emergence of network visualisation projects in repository development and areas of 

cultural heritage, for example (Burdick et Al. 2012, 9). This precedent is what galvanised the 

project of this thesis to use social network analysis to explore other objects of the arts and 

humanities. As a project employing digital humanities methods, namely digitisation, 

computational models were integral to its execution. The project was entirely devised, 

created and analysed using computational means, though with little emphasis on 

humanities projects in The Development of Social Network Analysis, methodological 

guidance was sought from other sources in the field. 

 Martin Grandjean’s A Social Network Analysis of Twitter: Mapping the Digital 

Humanities Community (2016) was what initially inspired the use of Gephi in the project. 

Further reading confirmed it aptness for social network analysis (Venturini, Jacomy and 

Jensen 2021, 4). AntConc was selected after preliminary reading identified the utility of a 

corpus analysis tool for keyword searching. The technical parameters of the project also 

played a role in choosing the AntConc software specifically. Microsoft Excel was utilised as 

the project’s data management system and the text editor TextEdit was used to import TXT 

files. While the social network visualisations are technically the only computational ‘models’ 

generated by the project, they were facilitated by a number of other computational tools 

and techniques. 

 Mathematical models were more challenging to implement, both technically and 

logistically. Mathematical modelling requires a level of technical expertise accrued over 

many years of study, more than can be accomplished in just one interdisciplinary work. Even 

Jacob L. Moreno and Helen Hall Jennings, significant players in the history of social network 

analysis, required a collaborator in Paul Lazarsfeld to generate mathematical models for 
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their research. In terms of logistics, Gephi is primarily a network analysis program so even if 

the project had devised an original model, it is unclear if the software would have been able 

to implement or support it. Nevertheless, the project did utilise a mathematical model of 

some kind through its use of layout algorithms. 

 ForceAtlas 2, developed by Mathieu Jacomy, Tommaso Venturini, Sebastien 

Heymann and Mathieu Bastian, was the layout algorithm utilised by the project. The 

purpose of a layout algorithm, as described in detail in Chapter Three, is to spatialise a 

network for the purpose of analysing its behaviour and dynamics. Algorithms used in the 

course of this were those for approximate Repulsion, LinLog mode, prevent overlapping and 

dissuade hubs in the project. The mathematics developed for these models are explained in 

full by Jacomy, Venturini, Heymann and Bastian in their 2014 essay ForceAtlas2, a 

Continuous Graph Layout Algorithm for Handy Network Visualization Designed for the Gephi 

Software (3-5) and in much greater technical detail than can be achieved here. 

 As the project was entirely digital, the use of computational and mathematical 

models brought not only a new perspective on the texts but an entirely different 

methodology to their analysis. Instead of reading the plays, a corpus analysis tool searched 

them for a specific keyword term and that keyword was not analysed itself but its 

frequency, location and interaction direction. Doing this computationally meant it was 

accomplished much faster than could have been done by hand and depicting the results 

through a social network visualisation rather than a traditional essay or literary analysis 

transformed the plays from textual or dramatic sources to a digitally-rendered graphs, 

utilised primarily for social observation. So intrinsic were computational models and digital 

tools to the practice of social network analysis in this project, none of the results gained 

would have been possible without them. 

 Through use of computational models, the project was able to discern which plays in 

the Shakespearean corpus contain the highest and lowest frequency of the keyword search 

term. It produced the keyword frequency for each character in each of the plays and 

furthermore, how the keyword manifested across genders. Then, the project was able to 

discern the characters, both male and female, with the highest love, loved or loves keyword 

frequency. This data produced four social network visualisations from which the project was 

able to make several structurally intuitive observations. The final computational social 

network models were the primary output of this project and represent the extent of love 
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interactions in the refined four-play dataset. They represent the social behaviour and social 

dynamics present among the characters in a way analogous to real-world social groups. 

 With project and subsequent analysis complete, the following section will state the 

conclusion to this thesis and also what further work may seek to explore in this field of 

study. 
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Conclusion 

 

 This thesis investigated whether social network analysis could be used to extract and 

visualise love interactions and dynamics in the plays of William Shakespeare. It attempted to 

do this while embodying the four features of modern social network analysis as established 

by Linton Freeman in his text The Development of Social Network Analysis. The thesis began 

by defining these features, both in the context of Freeman’s work and in other areas. Next, 

it explored why the Shakespearean corpus, and in particular the theme of love, is well-

suited to social network analysis; this included an examination of the existing body of 

literature, which consisted of both social network analysis and keyword analysis projects. In 

Chapter Three, the thesis endeavoured to construct a project of its own embodying of four 

of the features of modern social network analysis and the methodologies of the digital 

humanities. Finally, the thesis analysed the results of the project, reflecting on how the four 

features were implemented and what new perspectives on the texts were gained through 

their use. 

 Freeman’s four features of social network analysis were a continuous source of 

guidance in the thesis but Chapter One attempted to reconstitute them in a modern context 

and with consideration to the contributions of humanities scholars to the field. The project 

attempted to contribute to this growing body of knowledge and while there is still much to 

be accomplished, it did employ an original methodology to gain new insights on the 

dynamics of love interactions in a broad range of Shakespearean works. This methodology 

could be applied to other textual corpora and offers a new contribution to work done at the 

intersection of the humanities and social network analysis. 

The project did exhibit some limitations, however. As it was primarily occupied with 

fulfilling the four features of modern social network analysis, a close analysis of the texts 

inspired by the project’s results could not be performed. The project could have explored 

the semantic variations of love using a corpus tagging tool. Perhaps most significantly, the 

project could have reinforced the structural intuitions made at its conclusion with more 

advanced mathematics, similar to what is done at the conclusion of many other social 

network analytic studies cited in this thesis. 
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Consequently, there remains much work to be done at the intersection of social 

network analysis, the humanities and in particular, Shakespearean study. Further work 

could be done to explore other recurrent themes; the keyword ‘hatred’ as an antithesis to 

love may be a particularly fruitful area of study or perhaps a means other than keyword 

analysis could be developed to measure interaction depth in other textual corpora. A 

specific feature of social network analysis, mathematical models for example, could form 

the basis of an entire research project working with numerical data derived from the 

Shakespearean corpus. Even beyond social network analysis, the potential for varied 

visualisations derived from Shakespearean play data seems vast. 

Overall, the final thesis utilised a combination of digital methods and the structural 

perspective present in the four features of modern social network analysis to 

computationally visualise love interactions in the plays of William Shakespeare. The project 

output hopes to lend a new perspective on the social dynamics present in these texts, 

particularly as it pertains to love-based interactions.  

Incorporating digitisation with the study of arts and humanities sources remains a 

relatively new phenomenon and it is yet unclear how far that integration should go. In the 

case of this study however, digital methods assisted in maintaining the continuing 

prevalence of Shakespeare as an object of enduring artistic merit and academic curiosity. 

Social network analysis offers a new means to explore the characterisation, social behaviour 

and thematic concepts housed within artistic works and in possessing the interdisciplinarity 

of digitisation, should serve as a critical methodology of the digital humanities. 
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Appendices 
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