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Abstract

We present results of the application of social
network analysis for the characters of crossover
fan fictions which are fan fictions merging the
characters of multiple fandoms. We scraped a
corpus of fan fictions from the platform Archive
of our Own consisting of over 82,000 fan fic-
tions. We use the tool Gephi to perform social
network analysis and create a graph consist-
ing of 98,014 nodes and 2,742,150 edges. We
explore the graph looking at quantitative pa-
rameters but also by qualitatively-descriptively
interpreting the visualized networks. One of the
main results are that we found that original char-
acters are an important part of crossover fan fic-
tions and that characters of fandoms mostly
cluster according to genre or national back-
ground.

1 Introduction

Fan fictions are narrative written works created
by fans (mostly hobby authors) using characters,
content and plot elements of existing popular me-
dia like books, movies, comics or games to write
new stories (Hellekson and Busse, 2006). With the
rise of the world wide web, the production of such
fan fictions has increased significantly with plat-
forms like fanfiction.net1 or Archive of Our Own
(AO3)2 hosting over 7 million stories or 8 million
respectively. Researchers in the humanities exam-
ined different facets of this phenomenon like the
motivation of the authors (Hellekson and Busse,
2006; Thomas, 2011; Duggan, 2020), the cultural
influence of this medium (Van Steenhuyse, 2011;
Thomas, 2011; Jamison and Grossman, 2013) or

1https://www.fanfiction.net/
2https://archiveofourown.org/

the quantitative dominance of slash fan fiction (fan
fictions with a focus on homo-romantic content)
(Hellekson and Busse, 2006; Tosenberger, 2008;
Duggan, 2017). Since this platforms offer great
amounts of accessible narrative prose texts with
rich metadata, researchers in natural language pro-
cessing (NLP) are using fan fictions corpora for the
analysis and evaluation of various machine learn-
ing tasks (Kim and Klinger, 2019; Muttenthaler
et al., 2019; Liu et al., 2019; Vilares and Gómez-
Rodríguez, 2019; Zhang et al., 2019). From a
digital humanities (DH) perspective, various re-
search has been pursued like the analysis of gender
stereotypes (Fast et al., 2016), the role of user feed-
back (Frens et al., 2018; Pianzola et al., 2020b),
national specifics of fan fictions (Schmidt et al.,
2021e), intertextuality (Büchler, 2018; Kleindienst
and Schmidt, 2020), cultural evolution (Pianzola
et al., 2020a) or the general analysis of the fan cul-
ture based on the metadata (Milli and Bamman,
2016; Yin et al., 2017).

In this paper, we focus on the specific genre of
crossover fan fictions: fan fictions in which charac-
ters or settings of two or more different fandoms
(the franchise a fan fiction is about e.g. Harry Pot-
ter) co-occur, for example stories in which Harry
Potter meets Sherlock Holmes. We argue that this
genre is especially interesting for literary and fan
studies to analyze how fans alter and combine orig-
inal source material. We analyze this phenomenon
with computational social network analysis (SNA)
which is a method to model social structures using
networks and graph theory. Actors are nodes of a
graph with edges representing relationships (Otte
and Rousseau, 2002). In DH, this method has been
applied, for example, for the analysis of characters

https://www.fanfiction.net/
https://archiveofourown.org/


in novels (Grayson et al., 2016; Rahul et al., 2021) ,
TV shows (Zhang et al., 2018), to analyze colloca-
tions (Schmidt et al., 2020b) or, in the case of fan
fictions, to visualize authors and readers networks
(Carvallo and Parra, 2020).

In our setting, we regard the fictional or non-
fictional characters of fan fictions as nodes and
the co-occurrence of two characters as edge be-
tween these nodes. The weight of the edges is
defined by the absolute number of shared appear-
ances of this character combination. We analyze
the resulting character networks based on quan-
titative parameters of graph theory and SNA but
also qualitatively-descriptively by analyzing and
interpreting the visualized networks.

2 Corpus

We acquired fan fictions by scraping a corpus of
crossover fan fictions of the platform AO3. AO3
is one of the largest fan fiction platforms and per-
mits the scraping of its content according to the
terms of service.3 We scraped the crossover fan
fictions of the platform in June 2021. Filtering all
fan fictions (over 8 million) by the "Crossover"-tag
results in around 82,000 works. We scraped the
HTML-pages of these works via a Python script
and transformed the content including text and the
metadata of the stories in a JSON-format. Table 1
summarizes some general statistics of the corpus.4

The corpus consists of 82,250 works by 37,965
authors written in 35 languages with the majority
of the works being English (92.2%). Measured in
words, the corpus amounts to over 1 billion words.
The most popular fandoms are Harry Potter, Super-
natural and the Marvel Cinematic Universe. While
the corpus is of great value for text based analy-
sis or investigations concerning the rich metadata
(e.g. fandoms, relationship types), we will focus
on the character metadata as main component for
the network analysis.

The characters assigned to fan fictions as meta-
data tags are regarded as the nodes for the SNA.
Please note that AO3 emphasises the normalisa-
tion of metadata by assigning workers for this task.
Thus differences in spelling of character names,
while certainly still existing, are mostly normal-

3https://archiveofourown.org/tos_faq
4Due to legal constraints the corpus is currently only

available via request (thomas.schmidt@ur.de). More
information about the corpus will be made available
on GitHub: https://github.com/lauchblatt/
CrossoverFanFictions

Figure 1: Line graph for the proportion of works in-
cluding a specific character ordered by rank. The y-axis
is the number of works the specific character is part
of. The x-axis lists the characters ranked by frequency
(e.g. 20 is the twentieth most frequent character). Top:
includes all characters; bottom: only includes the 100
highest ranked characters.

ized. The corpus features 98,014 unique characters
of which 61.1% are part of only one work (see
figure 1).

3 Network Analysis and Preliminary
Results

For the network analysis, we use the tool Gephi5,
which is a well-known tool for this taks also applied
in other DH research (Grandjean, 2016; Carvallo
and Parra, 2020). We calculated the shared appear-
ances between each unique characters and trans-
formed the data into the necessary Gephi-format.
We analyze various graph-based metrics via Gephi
and explore the visualization of the network. In the
following, we present some preliminary results of
our analysis. More results and additional material
will be made available on GitHub.6

The network consists of 98,014 nodes, each rep-
resenting one character, and 2,743,150 edges, each
representing at least one shared appearance be-
tween the two connected nodes/characters. Com-
pared to other research in DH (Grayson et al., 2016;

5https://gephi.org/
6https://github.com/lauchblatt/

CrossoverFanFictions
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Metric Value
Number of fan fictions 82,050

Number of words 1,056,351,915
Average number of words per fan fiction 12,874
Median number of words per fan fiction 2,987

Maximum number of words 2,407,284
Number of fandoms 17,732

Most frequent fandoms Harry Potter (8.4%), Supernatural
(6.9%), Marvel Cinematic Universe
(5.3%)

Number of unique characters 98,014
Most frequent characters Dean Winchester (5.0%), Sam Winch-

ester (4.3%) (both Supernatural), Tony
Stark (4.3%) (Marvel Cinematic Uni-
verse)

Most frequent relationship types general (40.3%), male-male (33.2%),
female-male (26.2%)

Table 1: General statistics about the crossover fan fiction corpus.

Carvallo and Parra, 2020; Rahul et al., 2021), this
is a very large network. The characters with the
most shared appearances are "Dean Winchester"
and "Sam Winchester" (3,201) (Supernatural), fol-
lowed by "Sherlock Holmes" and "John Watson"
(2,619) (Sherlock Holmes) and "Steve Rogers" and
"Tony Stark" (2,026) (Marvel Cinematic Universe).

The degree of a node is determined by the num-
ber of edges to other nodes this node has. The
average degree of all nodes in the network is 55.97
(Median (Mdn) = 18, Standard deviation (SD) =
166.72), the weighted degree (sum of the weight of
the edges) is 90.98 (Mdn = 19, SD = 492.23). The
character tags with the highest degree are "Original
Characters" (15,484), "Original Female Charac-
ter(s)" (10,792) and "Original Male Character(s)"
(8,914). These are characters created and invented
by the authors themselves, oftentimes depicting the
narrator. This shows that, actually, authors are not
focusing so much on fandom-merging in crossover
fan fictions but on the integration of original char-
acters into existing fandoms. The analysis of the
weighted degree supports this findings but also
highlights the dominance of Marvel characters in
our corpus: "Tony Stark" (38,916), "Steve Rogers"
(35,588) and "Original Characters" (31,455) have
the highest weighted degree.

To calculate modules/clusters (collections of
nodes strongly intertwined) we use the default mod-
ularity algorithm by Gephi (Blondel et al., 2008).
The algorithm detects 1,229 modules in the net-

work. Investigating these modules shows, unsur-
prisingly, that mostly individual fandoms represent
clusters. Each module contains 79.75 nodes on
average (Mdn = 2, SD = 617.9). 1,120 (91.13%) of
all modules contain less than 10 nodes highlighting
the frequency of individual stories with unique sets
of characters.

The clustering coefficient (CC) (Watts, 1998)
is a metric that measures to which degree a node
tends to cluster and ranges from 0 to 1. A node
with a CC of 1 only shares edges with other nodes
where all of these neighbouring nodes share an
edge with each other while a node with a CC of
0 only shares edges with other nodes where none
of these neighbouring nodes share an edge with
each other. The average CC of all nodes is 0.81
(Mdn = 1, SD = .28). 58,697 (59.98%) of the
nodes have a CC of 1 and 2,764 (2.82%) one of 0.
The overall CC is therefore rather high with many
nodes interacting in their cluster. Indeed, there are
many clusters determined by only one single story
that lead to these results. "Original Characters"
(.007), "Original Female Character(s)" (.011) and
"Original Male Character(s)" (.014) have the lowest
clustering coefficient and therefore cluster the least,
showing again that the majority of crossover fan
fictions connects specifically to originally invented
characters of the writers.

The network visualization is performed with
the OpenOrd layout implementation (Martin et al.,
2011) included in Gephi since it is recommended



Figure 2: Visualization of the overall network. Edges are hidden. Different modules/clusters are in different colors.
Size of nodes is determined by frequency of a character.



Figure 3: Visualization of the main clusters in the center of the network containing the most popular fandoms.
Red is the Harry Potter fandom, cyan Marvel Cinematic Universe, orange Supernatural, green Sherlock, beige the
"Original Characters". On the upper bottom left (yellow) is the anime and My Hero Academia cluster.



for networks of this size. Figure 2 shows the over-
all network hiding edges for better reading. The
size of the nodes is determined by the overall fre-
quency of a character. The overall network shows
the large amount of individual clusters. However,
the largest fandoms and most important character-
nodes cluster in the middle of the network (see
figure 3 for a zoomed-in view). We found that the
largest nodes of each of this sub-clusters is defined
by a large node representing the main character
surrounded by the side characters. Furthermore,
the close proximity of these clusters shows that
crossovers are also mostly created among the most
popular general fandoms.

A more in-depth analysis of the main clusters
showed that the cyan colored Marvel cluster also
contains a lot of nodes of other superhero fandoms
like Batman. The orange colored cluster represents
the fandoms Supernatural and Teen Wolf showing
a strong connection of these two series. Finally,
the green colored Sherlock module includes other
British content as nodes of the fandoms James
Bond and Doctor Who. The cluster for original
characters is more to the center showing the inter-
connection with most fandoms. Another very large
module of the network is actually determined by
the fandom of the anime My Hero Academia (upper
bottom left in figure 3) and shows connections with
other anime and animated series.

4 Discussion

We were able to make some interesting findings
about crossover fan fictions via the quantitative
analysis of character network metrics as well as the
descriptive interpretation of the visualizations. We
found that original characters are an important part
of this genre and also showed that the main fan-
doms cluster strongly with each other and that indi-
vidual fandom clusters are determined by genre (Su-
pernatural/Teen Wolff or the anime cluster) or na-
tional background (Sherlock Holmes, James Bond,
Doctor Who).

However, since the sheer size of the network
hindered the analysis and interpretation, we want
to continue our work by filtering the network of
very rare fandoms and small clusters. Additionally,
the textual and metadata content of the corpus of-
fers a lot more analysis possibilities besides SNA.
We want to continue the analysis of this special
type of fan fictions via other popular methods in
DH like sentiment analysis(Schmidt and Burghardt,

2018a,b; Schmidt et al., 2021a), emotion analy-
sis (Schmidt et al., 2021b,c) or topic modeling
(Moßburger et al., 2020; Schmidt et al., 2020a).
Further, we see potential analyzing the transforma-
tion process between the source material and the
fan fiction (Kleindienst and Schmidt, 2020) also
concerning movie based material which might of-
fer exciting multimodal ways of analysis regarding
current advances of digital film studies (Schmidt
et al., 2019, 2021d; Schmidt and Wolff, 2021).
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