Eutropius and the Emperors of Roie
October 2016

EUTROPIUS AND THE
EMPERORS OF ROME

Biennial Meeting of the Southern Section of the
Classical Association of the Middle West and South
(CAMWS-SS),

Atlanta, Georgia, October 2016

N
L
(%)

Abstract

Eutropius in his Breviarium Historiae Romanae partakes in the tradition of compendia of
Roman history. Other such abbreviated accounts of Roman history include Sextus Aurelius’
Historia Tripertita, Festus’ Breviarium Rerum Gestarum Populi Romani, and “Second Victor”’s
Epitome de Caesaribus. While Livy’s Ab Urbe Condita covers the entirety of Roman history from
Rome’s founding in 753 BC to c. 9AD, Eutropius’ work covers almost three hundred more years
of history, from its founding to the death of the emperor Julian in 364AD. Livy’'s work covers
some 142 libri to the 10 libri of Eutropius’. The purpose of such an abbreviated version of
history was to provide a “simple, succinct and readable account of Roman history” for the
provincial leaders within the imperial Roman government, who were expected to have a decent
understanding of Roman history and institutions (Bird 1993: xix).

Though H.W. Bird in his “Introduction” to his translation of Eutropius’ Breviarium
provides a survey of the way in which Eutropius assesses each of the Roman emperors, this
paper intends to take a closer look at Eutropius’ evaluation and to reconsider the belief that
Eutropius provides a balanced history of Rome by providing a statistical analysis of the text
(Bird 1993: xxxiv-xliv). Because Eutropius was restricted in terms of the length of his work, he
had to make choices in terms of the events and individuals that he highlighted. While it is
possible to observe through a surface reading of the text that Eutropius does not necessarily
spend his time equally on each time period, calculating the normalized frequencies of words
per book allows for a more precise understanding of how Eutropius is focusing his audience’s
attention.

Books 7 through 10 of the Breviarium Historiae Romanae focus on the imperial period of
Roman history. For each emperor, Eutropius tends to include three key pieces of information:
how long he ruled, how long he lived, and how he was related to his predecessor/successor. He
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also often remarks on the nature of their death and their divine status — or lack thereof. Beyond
these facts, Eutropius includes a mixture of both personal and military actions. Normalized
frequencies of words per years of reign create a more exact picture of the emperors upon
which Eutropius focuses. There is not a direct correlation between how long an emperor ruled
and how long Eutropius’ spends describing him. Through a closer reading of the texts, it
becomes apparent that Eutropius focuses on the military efforts of the Roman emperors rather
than the political. However, he also draws an important emphasis on the personal failings of
the emperors. Through further statistical analysis, Eutropius’ focus on their military conquests
rather than their political successes becomes more clear. This focus on military successes with
only brief asides into the character of the emperors provides insight on the educational
purposes of Eutropius’ Breviarium in his lifetime, and today.
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In his Breviarium Historiae Romanae, Eutropius follows in the tradition of historical
compendia. Including his own work, a total of four such shortened editions of history have been
handed down from the fourth century CE. How short were these compendia? Whereas Livy’s
Ab Urbe Condita covers the entirety of Roman history from Rome’s founding in 753 BCE to circa
9 CE, Eutropius’ work covers almost three hundred more years of history, i.e., from its founding
to the death of the emperor Jovian in 364 CE. Eutropius does so in just 18,000 words, while the
extant work of Livy covers some 150,000 words. According to the English translator, H. W. Bird,
the purpose of such an abbreviated version of history was to provide a “simple, succinct and
readable account of Roman history” for provincial leaders within the imperial Roman

226 Such an abridged version meant that Eutropius had to make critical decisions

government.
about what was included. In this paper | use quantitative and qualitative analysis first of the
Breviarium as a whole and then of Eutropius’ account of the emperors in the latter half of his
text to reevaluate the claim that Eutropius provides a “balanced” account of history.

The four compendia from the fourth century BCE, which have survived are Sextus
Aurelius Victor’s Liber de Caesaribus (The Caesars) (359/60), Eutropius’ Breviarium Historiae
Romanae (Compendium of Roman History) (c. 369/70), Festus’ Breviarium Rerum Gestarum
Populi Romani (Compendium of the History of the Roman People) (c. 369-370), and the

227

anonymous Epitome de Caesaribus (Epitome of the Caesars) (c. 359).”" To put the size of these

228 4. W. Bird, Eutropius: Breviarium — translated with an introduction and commentary (Liverpool: Liverpool

University Press, 1993), xix.

227 4. W. Bird, “Further Observations on the Dating of Enmann’s Kaisergeschichte,” Classical Quarterly 23 (1973):
376. W. den Boer, Some Minor Roman Historians (Leiden: Brill, 1972), 114. J. W. Eadie, The Breviarium of Festus: A
Critical Edition with Historical Commentary (London: Athlone, 1967), 6. Robert Browning, “History” in The
Cambridge History of Classical Literautre, ed. E. J. Kenney and W. V. Clausen, vol. 2 (Cambridge: Cambridge
University Press, 1982), 742. Also notably, the lost Annales of Virius Nicomachus Flavianus ought to be included.
Bonamente, “Minor Latin Historians of the Fourth Century A.D.” in Greek and Roman Historiography in Late
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histories into perspective, as Daniel Erickson notes, Eutropius’ Breviarium covers some 70 pages
of printed text, Victor’s De Caesaribus takes up some 50, the Epitome some 40 pages, and

228 These editions of Roman history were so

Festus’ Breviarium some 20 printed pages.
abbreviated because, as noted earlier, these compendia were used as a kind of CliffsNotes
edition to educate the new ruling class of the Roman Empire. The texts had to be brief,
straightforward, and easy to comprehend.

Eutropius’ audience included military men from the Danubian provinces and other

229 There were also

educated provincial men, who had recently risen through the political ranks.
upper-class men from the East, who now served as part of the new Senate at Constantinople.?*°
Giorgio Bonamente reports that these four works, though differing in content and structure,
are united in their purpose “to propose the continuity of the history of Rome in its ethical
values, political institutions and military prestige as a model for the state of the empire and its
future security.”***

Eutropius covers a bit more than a millennium of history in the ten separate books of his
compendium. Bonamente argues that there is an “evenly distributed development of the
narration” and that there is not a “progressive expansion of the subject as it approaches the

7232

contemporary age. Based on content and the sources used, Bonamente divides the

Antiguity: Fourth to Sixth Century A.D., ed. Gabriele Marasco (Leiden: Brill, 2003), 85. For more on the difference
between breviary and epitome, see Bonamente, 91.
22 Erickson, 4. Ibid., 6-8.
2 Browning, 736. H.W. Bird. Eutropius: Breviarium — translated with an introduction and commentary. Liverpool:
Liverpool University Press, 1993.
2% Arnaldo Momigliano, “Pagan and Christian Historiography in the Fourth Century A.D.,” The Conflict between
Paganism and Christianity in the Fourth Century, ed. Arnaldo Momigliano (Oxford: Oxford University Press, 1963),
86.
=0 Bonamente, 85.
22 Bonamente, 107.
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Breviarium into three parts: the Republican Age, the Julio-Claudian and the Flavian dynasties,

and the rest of the Imperial Age. He further divides the historical layout of the Breviarium:

1 From the foundation to the pillage of Brennus (390 BC) 365 years

2 From Camillus to the end of the first Punic war (241 BC) 150 years

3 From the embassy of Ptolemy Ill to the end of the second 40 years
Punic War (201 BC)

4 From the second Macedonian War to the death of about 100 years
Jugurtha (105 BC)

5 From the war against Cimbri and Teutones to the 26 years

dictatorship of Sulla (79 BC)

6 From the war of Sertorius to the Ides of March (44 BC) 34 years
7 From Augustus to Domitian (96 AD) 140 years
8 From Nerva to Severus Alexander (235 AD) 139 years

9 From Maximius to Dicoletian (305 AD) 70 years
10 From the second tetrarchy to Jovian (364 AD) 59 years

It is possible to use the books of the Breviarium as a means of determining Eutropius’
distribution of words across his text, though the size of the books may not have been
necessarily intentional on the part of Eutropius. On the one hand, as seen in Figure 1, the
distribution of words seems fairly equal across the different books of the Breviarium. In fact, as
indicated by the dashed purple line on Figure 1, on average, each book takes 9.964% of the
entire text, almost 10%. It seems as if Eutropius dedicates an equal number of words to each of
his ten books as they are all relatively the same size in terms of the total number of words in
each book. This equal distribution may be because the papyrus scrolls upon which the

Breviarium was written were of the same size.
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Using Bonamente’s divisions, we can approach the Breviarium in a more quantitative
manner. Considering Figure 2, it is possible to see the way in which Eutropius himself divided
his Breviarium, in terms of a division of time and in terms of the number of words per 100
years. First, we need to delve into a brief mathematics lesson to explain the reasoning behind
the quantitative analysis. In order to provide a cursory comparison across books, normalized
frequencies must be calculated. The number of words per book — which is the absolute
frequency or total number of words in this set range — must be divided by the (approximate)
number of years covered. This division generates relative frequencies, which take into account
the fact that each book does not cover an equal number of years. These relative frequencies
must be normalized to a common scale — in this case, per 100 years. For example, if we take
the 1,518 words in Book | and divide it by 365 years, we then know that there are 4.159 words
per year or 415.890 words per 100 years. This allows for a rough comparison of how Eutropius
uses words between the different books in the Breviarium.

To put this in perspective, we can consider Figure 2. These relative frequencies reveal
that Eutropius does not treat all spans of time equally. Instead, these numbers suggest that
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Eutropius’ Breviarium Historiae Romanae

Eutropius spends a rather large amount of time focusing on the early first century BC in Book VI
as he recognized the important turn over from the Republic to the Empire at that time. He also
focused on the mid-third century AD and the Second Punic War in Book lll. While the latter
numbers may demonstrate Eutropius’ focus on military matters, the low number of words per
100 years in Book IV, which focused on the wars in Spain, Africa, and the East, suggests that
Eutropius was still selective in terms of what wars and military endeavors he focused on.
Moreover, frequencies in Book 9 and 10 indicate that Eutropius increased his focus on events
and people as he approached his own time period.

Turning now from the texts in their entirety to the portions focused on the Roman
emperors, Books 7 through 10 of the Breviarium Historiae Romanae describe the imperial
period of Roman history. For each individual emperor, as seen in Figure 3, the number of words
used by Eutropius to describe the emperor in question was divided by the number of years in

his reign to generate relative frequencies. These frequencies were then normalized to 100
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years. These frequencies, i.e., the number of words used to describe the emperor for every
“100” years of his reign, demonstrate that the amount of the Breviarium dedicated to each
emperor is not equal. It also shows that the amount of words dedicated to each emperor is not
related to how long he had reigned. Instead, Eutropius tends to spend a surprisingly large
amount oftirﬁe on emperors who only reigned a short amount of time. For example, we can
consider emperors of the Year of the Four Emperors — Galba, Otho, Vitellius, and Vespasian.
Even though the first three only reigned for a matter of months, Eutropius spends an unusual
amount of time describing their time as emperors. In fact, he spends almost the same amount
of time describing Vitellius, who ruled only about four months, and Vespasian, who ruled ten
years. This difference perhaps speaks to Eutropius’ bias towards action. One exciting year

outweighs the ten relatively stable years to file.

=uiropius Braviarnum risionae somai

Zooming in and focusing on the Julio-Claudian and Flavian Dynasties helps to provide a
more comparative view of the way in which these emperors were depicted. This uneven
distribution is shared by the Epitome de Caesaribus and Victor’s Liber de Caesaribus though not
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by Breviarium Rerum Gestarum Populi Romani, in which Festus omits some emperors entirely
from his account of Roman history. Figure 3 and 4 demonstrates how the four different authors
of the surviving fourth century compendia tended to treat individual emperors equally, though
occasionally an outlier appears. For example, they spend almost the same amount of words
describing Galba and Domitian, though Sextus Aurelius Victor, whose work is indicated by the
purple bars, does not treat different emperors with the same weight. These frequencies also
demonstrate that these four authors often put different degrees of focus on the same emperor
because of their own interest as authors. For example, Sextus Aurelius Victor’s places an
unusual focus on Claudius and Vitellius whereas the Epitome de Caesaribus, which is indicated
by the red bars, draws a particular focus on Vespasian. Overall, these numbers demonstrate
that Eutropius does not spend an equal amount of time describing each emperor and, more

importantly, that he is not alone in his preferences and his uneven, unbalanced focus.

> 4 Julio-Claudian Lynasiy

Relative Frac
.

Augustus Tiberius Caligula Claudivs
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Looking now at Eutropius’ Breviarium from a more qualitative perspective, one which
requires a close reading of the text rather than the distant reading which we have taken in the
former half of this paper, suggests that Eutropius’ balanced view is not quite as balanced as it
appears from far away. This close reading also reveals some of the motives driving Eutropius. In
his preface, Eutropius states that he intends to gather the particulars of Roman history in a brief
narrative from the foundation of the city to his own present day. Additionally, he recounts the
things quae in principum vita egregia extiterunt, “which rose in the distinguished life of the
emperors” so that Valens might rejoice in the deeds of these men and so that he might learn
from them.?® It is also important to keep in mind that, besides writing for Valens, he is, as
mentioned at the beginning of this paper, writing for military men, who have recently gained
political power. Bonamente praises Eutropius for the Breviarium’s “organic unity and

equilibrium”, in a closer reading of the texts combined with some quantitative analysis, this

233 . Fo
Eutropius, Breviarium, prologue.
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becomes even clearer.”**

For each emperor, Eutropius includes three key pieces of information, which read as
well as a RBI’s and home runs on the back of a baseball card: how long he ruled, how long he
lived, and how he was related to his predecessor/successor. Even for those emperors whom he
does not dwell long on, he always divulges these three pieces of information. For example, we
may consider how Nero is related to his Caligulae avunculo suo, “his uncle Caligula,” and how
“he died in the thirty-second year of his age, and the fourteenth year of his reign.” Besides
these pieces of information, he also remarks on the nature of their death, when it proves
exciting enough. Continuing with the same example, Eutropius reports that Nero was so tested
by the city of Rome that he sought escape from punishment and ending up committing suicide
in a suburban villa of one his freedmen. When necessary, Eutropius also notes when, upon
death, an emperor is raised to a divine status.”®

Despite Eutropius’ intentions to describe events which arose in negotiis vel bellicis vel
civilibius, “in civil and military business”, his inclinations were clear. Bird notes that Eutropius
seems to have cared less for the cultural attainments or education of the emperors and more

236

for their moral qualities and imperial competence.”” Similarly, Bonamente notes that the

Breviarium has “the real structure of pragmatic history” with little attention being paid to social

and economic themes. Moreover, in 1931 Arthur Hurst Moser created a concordance of

237

Eutropius’ Breviarium.”*" In that same year he presented his paper, “The Relative Importance of

234 Bonamente, 103.

For more on the elevation of emperors, see Den Boer, 151-154.
23 Birg, “Eutropius,” xliii. Bird, “The Roman Emperor’s: Eutropius’ Perspective,” 150.
27 AH. Moser, Index Verborum Eutropianus (PhD dissertation, New York University, 1931).

235
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Historical Facts in Breviaria,” in which he discussed that word frequencies revealed Eutropius’
predominant interests. The deductions he reached were:

1. Warfare is, by far, the predominant interest.

2. Of less importance, but prominent, is the interest in ruler and men of warfare who
are closely combined with accounts of wars and territorial expansion (or
contraction).

3. The personalities of the toga or of private life receive but passing mention.

4. The category of social and economic interests is very brief.

5. The most unimportant feature of all is that which comprises literature, men of
letters, and philosophical or intellectual activities which may have had some bearing
on national process.?*

Den Boer points out, “the one thread which runs throughout the book ... is the dignity of war.
War was always better than peace without honour.”?*®
Looking at matters from a more macro perspective, it is possible to break down his

280 His descriptions can be broken down into four broad

descriptions a bit more quantitatively.
categories: Eutropius’ establishment of the emperor’s pedigree or relationship to his
predecessor, personal .characteristics, his military endeavors, and the details regarding his
death and the length of his reign. These categories tend to follow one another sequentially
except for when he is describing the more muddied Constantine dynasties. Figure 6 shows,
emperor by emperor from Augustus to Domitian, the percentage of words dedicated to each
category. For each'emperor, Eutropius tends to choose a focus, whether it be military or

personal. The chart below shows the way in which Eutropius would paint a stilted image of the

emperor so that he served either as a model of good or poor emperorship. This chart provides a

38 A.Hm. Moser, “The Relative Importance of Historical Facts in Breviaria,” Transactions and Proceedings of the
American Philological Association 62 (1931): xxxviii.
239

W. den Boer,
249 20 £or a deeper analysis of Eutropius’ depiction of individual emperors, one should turn to Bird’s article, “The
Roman Emperor’s: Eutropius’ Perspective.”
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breakdown of the depiction of these emperors in terms of their relationship or family history,
personal characteristics, military affairs, and the -nature of their death. Through his language
and word choice, he elevates the status of emperors such as Augustus for the benefit of both

members of his audience: his emperor and his main audience, the provincial leaders.
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While an understanding of Eutropius’ and Imperial Age can be derived without any
quantitative analysis, this type of analysis helps to provide a more precise image of the way in
which Eutropius depicts the Roman emperors. Quantitative analysis was able to demonstrate
that Eutropius does not spend his time equally throughout his books of his Breviarium.
Moreover, he does not spend an equal amount of words describing each emperor. This amount
is not related to the emperor’s reign. Eutropius dwells longer on some emperors than the sheer
length of their reign would seem to merit considering the length of their reign. This tendency is
demonstrative both of what some emperors accomplished in their short reign as well as the
value assigned to this emperor by Eutropius. Because Eutropius had to write such a condensed
version of history, he had to make choices on what information was included and whom he

dwelt upon so that he could provide an example of leadership for both Valens and for the
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provincial military leaders. This quantitative analysis provides new insight into his product, his
Breviarium Historiae Romanae, and demonstrates that, though scholars have focused on
Eutropius’ depiction of military affairs and his “balanced” view of history, this type of

methodology helps to add new evidence and challenge these views.
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Figure 7.

PERIOD II: JULIO-CLAUDIAN AND FLAVIAN DYNASTIES

Emperor Positive Comments Negative Comments
resembled a divinity, successful in war
or prudent in peace, conducted
himself with greatest courtesy, most
liberal to all, most faithful to friends,
placed friends to an equal level of
Augustus . . i
dignity (7.8); flourishing Roman state,
unconquered in civil war, expanded
Roman empire, restored lost standards
(7.9); Roman state in most prosperous
condition (7.10)
greatly indolent, excessively cruel,
unprincipled avarice, abandoned
Tiberius licentiousness, never foughtin
person, died to the joy of all men
(7.12)
most wicked, most cruel, effaced
. memory of Tiberius’ enormities,
Caligula . e e .
incest with sisters, raging, great
greed, licentiousness, cruelty (7.12)
of no striking character, gentleness
Claudius and moderation, added to empire, cruelty and folly (7.13)
civil, consecrated and deified (7.13)
disgraced and weakened empire,
extraordinary luxury and
extravagance, enemy to all good
Nero built the Neronian (Alexandrian) hot men, disgracefully exposed himself,
baths in Rome (7.15) guilty of murders, attempted
nothing in military affairs, set fire to
Rome (7.14); detestable, declared
anenemy (7.15)
of a very ancient and noble family,
Galba d|5t|n_gUIShed by military and chvil inclined to excessive severity (7.16)
exploits, promising commencement
(7.16)
noblfa it .descent, fieh olbscure effeminate and intimate of Nero
Otho on either, no evidence of public (7.17)
disposition (7.17) ’
T honorable rather than noble family velgued mast disgracefully,.greatest
Vitellius cruelty, gluttony and voraciousness,

(7.18)

anxious to resemble Nero, killed
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with great ignominy (7.18)

Vespasianus

of obscure birth, comparable to best
emperors, in his private life greatly
distinguished, greatest forbearance
with

too eager for money (7.19)

Emperor

Positive Comments

Negative Comments

Vespasianus
(cntd.)

government, collected money with
greatest diligence and anxiety,
distribute money readily especially to
indigent, great and judicious liberality,
mild and amiable, no severer penalty
than banishment, expanded empire
(7.19); not mindful of offenses and
animosities, bore reproaches with
indulgence, enforcer of military
discipline, object of love and favor,
enrolled among the gods (7.20)

remarkable for every species of
virtues, the favorite and delight of
mankind, eloquent, warlike,
temperate, pleaded causes in Latin,
composed in Greek, lenity towards
citizens, good-nature and generosity,

Titus no one left in discontent, built
amphitheater (7.21); beloved for
conduct with much affection, great
public lamentation, expressions of
good will and commendation by
senate, enrolled among gods (7.22)
more like Nero, Caligula, or Tiberius,
greatest excesses of licentiousness,
rage, cruelty, and avarice, universal
detestation, effaced remembrance
c used power with moderation, erected | of father/brother, put to death
Domitian

public monuments

many of senate, addressed as Lord
and God, execrable pride, disasters
in wars, universally odious, buried
ignominiously (7.23), a most
murderous tyrant (8.1)
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Figure 7: Positive & Negative Comments (Julio-Claudian and Flavian Dynasties)

Emperor Positive Comments Negative Comments
resembled a divinity, successful in war or
prudent in peace, conducted himself with
greatest courtesy, most liberal to all, most
faithful to friends, placed friends to an
Augustus equal level of dignity (7.8); flourishing
Roman state, unconquered in civil war,
expanded Roman empire, restored lost
standards (7.9); Roman state in most
prosperous condition (7.10)
greatly indolent, excessively cruel,
Tiberius L.lnprir\cipled avarice, abando_ned
licentiousness, never fought in person,
died to the joy of all men (7.11)
most wicked, most cruel, effaced
] memory of Tiberius’ enormities, incest
Caligula S .
with sisters, raging, great greed,
licentiousness, cruelty (7.12)
of no striking character, gentleness and
Claudius moderation, added to empire, civil, cruelty and folly (7.13)
consecrated and deified (7.13)
disgraced and weakened empire,
extraordinary luxury and extravagance,
built the Neronian (Alexandrian) hot baths enemy to ?” good m_en' cisghacenily
Nero . exposed himself, guilty of murders,
in Rome (7.15) Tee T ;
attempted nothing in military affairs,
set fire to Rome (7.14); detestable,
declared an enemy (7.15)
of a very ancient and noble family,
Galba distinguished by military and civil exploits, | inclined to excessive severity (7.16)
promising commencement (7.16)
noble maternal descent, not obscure on
Otho either, no evidence of public disposition effeminate and intimate of Nero (7.17)
(7.17)
reigned most disgracefully, greatest
Vitellius honorable rather than noble family (7.18) cruelty, gluttany and voraslalisress,

anxious to resemble Nero, killed with
great ignominy (7.18)

Vespasianus

of obscure birth, comparable to best
emperors, in his private life greatly
distinguished, greatest forbearance with
government, collected money with
greatest diligence and anxiety, distribute
money readily especially to indigent, great

too eager for money (7.19)

and judicious liberality, mild and amiable,

&
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no severer penalty than banishment,
expanded empire (7.19); not mindful of
offenses and animosities, bore reproaches
with indulgence, enforcer of military
discipline, object of love and favor,
enrolled among the gods (7.20)

remarkable for every species of virtues,
the favorite and delight of mankind,
eloquent, warlike, temperate, pleaded
causes in Latin, composed in Greek, lenity
towards citizens, good-nature and

Titus generosity, no one left in discontent, built
amphitheater (7.21); beloved for conduct
with much affection, great public
lamentation, expressions of good will and
commendation by senate, enrolled among
gods (7.22)
more like Nero, Caligula, or Tiberius,
greatest excesses of licentiousness,
rage, cruelty, and avarice, universal
detestation, effaced remembrance of
.. used power with moderation, erected father/brother, put to death many of
Domitian

public monuments

senate, addressed as Lord and God,
execrable pride, disasters in wars,
universally odious, buried
ignominiously (7.23), a most
murderous tyrant (8.1)

Select Bibliography

Banchich, Thomas. “The Epitomizing Tradition in Late Antiquity.” In A Companion to Greek and Roman
Historiography, edited by John Marincola, 305-312. Malden: Blackwell Publishing Ltd, 2007.

Bird, H.W. The Breviarium Ab Urbe Condita of Eutropius. Liverpool: Liverpool University Press, 1993.

Bonamente, Giorgio.“Minor Latin Historians of the Fourth Century A.D.” in Greek and Roman Historiography in
Late Antiquity: Fourth to Sixth Century A.D., ed. Gabriele Marasco. Leiden: Brill, 2003.

Burke, Peter. “A Survey of the Popularity of Ancient Historians, 1450-1700.” History and Theory 5.2 (1966): 135-

152.

den Boer, W. Some Minor Roman Historians. Leiden: Brill, 1972.

Croke, Brian. “Late Antique Historiography, 250-650 CE.” In A Companion to Greek and Roman Historiography,
edited by John Marincola, 567-581. Malden: Blackwell Publishing Ltd, 2007.

Matthews, John. “The Emperor and his Historians.” In A Companion to Greek and Roman Historiography, edited by
John Marincola, 290-304. Malden: Blackwell Publishing Ltd, 2007.

Woods, David. “Late Antique Historiography: A Brief History of Time.” In A Companion to Late Antiquity, edited by
Philip Rousseau, 357-372. Malden: Blackwell Publishing Ltd, 2009. :

Classical Association of the Middle West and South

Southern Section Handout



The Aeneid and Social Network Analysis 280
March 2017

THE AENEID AND
SOCIAL NETWORK
ANALYSIS

Annual Meeting of the
Classical Association of New England
Exeter, New Hampshire, March 2017

Abstract

In the summer of 2012, popular media made note of Padraig Mac Carron and Ralph
Kenna’s article, “Universal Properties of Mythological Networks,” and news of new literary
evidence of the plausibility of Homer’s lliad quickly spread. This claim to plausibility was based
not on archaeological evidence but on social network analysis (i.e. the quantitative study of
social relations between a set of actors). Such techniques have been used to reevaluate
Homer’s lliad and Odyssey, Greek tragedy, Cicero’s letters, and the relationships of Alexander
the Great; however, current studies have neglected Vergil's Aeneid.

In this paper, | develop four different social networks from Vergil’s Aeneid. Static and
dynamic conversational networks examine relationships between characters based on dialogue.
Static and dynamic co-occurrence networks examine relationships based on the simultaneous
appearance of two characters in a scene. The static networks provide a look at the Aeneid in its
entirety. The dynamic networks look at the individual books of the Aeneid and the various roles
that a character may play at different points in the narrative. | argue that the mathematical
calculations involved with the generation of these networks and the accompanying visual
representations can provide a more quantitative perspective on the Aeneid as well as on
Classical literature as a whole. Combined with the qualitative, close reading of Gilbert Highet,
these two approaches can provide a more holistic Aeneid. Moreover, | argue that the “small-
world” characteristics of these networks suggest that Vergil’s narrative mirrors real-world
networks in a way that effectively moves his audience.
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Just as relationships between people can be traced on networking sites such as
Facebook, Google Plus, LinkedIn, and Twitter, relationships between characters can be
considered in the context of literature. This kind of quantitative analysis has been applied to
standard pieces of western literature such as nineteenth-century British novels as well as more
popular pieces of fiction such as the Marvel Comic Universe and George R.R. Martin’s Game of
Thrones." In this paper, | analyze Vergil’s Aeneid using basic social network analysis metrics in
order to quantitatively reconsider and visualize the relationships of characters in this epic. First,
| briefly discuss some basic metrics and calculations involved with their analysis. Then, | discuss
how calculations based on these networks can be used to judge whether or not Vergil was able
to accurately mirror real world relationship structures. Due to the time constraints today, | will
be glossing over the specifics of the mathematics, though for those you, who are interested,
these details will be soon uploaded online for your perusal.

What is social network analysis? Social networks comprise of nodes, i.e., actors or
vertices, which are connected by ties, i.e., edges or links. Together, these nodes and these ties
or links form distinct patterns. Analysis of these networks can be used to study the structural
variables and the relationship structures of these groups, how information can be shared and

how characters can interact.” This type of analysis has been applied to classical literature

! David K. Elson, Nicholas Dames, and Kathleen R. McKeown, “Extracting Social Networks from Literary Fiction,” in
Procedures of the 48" Annual Meeting of the Association for Computational Linguistics, Uppsala Sweden, July 11-
16, 2010: 138-147. Prashant Arun Jayannavar, Apporv Agarwal, Melody Ju, and Owen Rambow. “Validating Literary
Theories Using Automatic Social Network Extraction,” Proceedingss of NAACL-HLT Fourth Workshop on
Computational Linguistics for Literature. Denver, Colorado, June 4, 2015: 32-41. R. J. Alberich, R. J., Miro-Julia, and
F. Rosselld. “Marvel Universe looks almost like a real social network,” preprint, submitted Feb. 11, 2002.
hitp://arxiv.org/pdf/cond-mat/0202174.pdf. Andrew Beveridge and Jie Shan, “Network of Thrones,” Math
Horizons 23.4 (April 2016): 18-22.

? Franco Moretti, “Network Theory, Plot Analysis,” New Left Review 68 (2011): 80-102. Stanley Wasserman and
Katherine Faust, Social Network Analysis: Methods and Applications (Cambridge: Cambridge University Press,
1994), 9.
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before, most notably by Padraig Mac Carron and Ralph Kenna in 2012, when they argued that
the realistic relationship structures in Homer’s lliad were indicative of the historical foundations
for the epic. These techniques have also been variably applied to the letters of Cicero, Greek
tragedies, Homer’s Odyssey, and Herodotus’ Histories. Despite the attention paid to Homer,
Vergil has been, unfortunately, left to the wayside until this point.

While much work has been done in the automatic detection of characters and dialogue
by computers, for this study, the annotation of the text was done by hand. Though shifting this
distance reading to a closer reading of this text, this type of annotation allowed for a finer
analysis of relationships. When the text was analyzed, four different types of networks were
created. First static and dynamic conversational networks were generated. In these networks,
two nodes are connected by an edge when there is explicit dialogue exchanged between two
characters. The networks are directed, i.e., who is addressing whom is noted. There are
weighted nodes, which are relative to the total number of words spoken by that character, and
weighted edges, which are relative to the total number of words exchanged between the two
characters.? Following the example of Elson, Dames, and McKeown, the length of the quote is
added to the edge weight because it is hypothesized that the number of words exchanged
between characters is related to the strength of their relationship. * In other words, characters
who are closer and have more meaningful relationships tend to exchange more words with one

another. There are 334 exchanges in the Aeneid, counting direct quotations within dialogue®

? Ardanuy, 13.

N Elson, Dames, and McKeown, “Extracting Social Networks,”

> Depending on how speech is defined, these numbers can vary. Highet found that there were 333 speeches
Highet, 19. :
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Within the Aeneid, there are 63,719 words.® Of these words, 24,572 or 38.56% are guoted
text.” While this type of network is limited in that it omits non-spoken interactions, it
guarantees that the relationships recorded between characters are meaningful and
quantitatively so.?

Co-Occurrence Networks in which two characters are connected by an edge when they
co-occur in the same “scene” and interact in some way. Since there are no defined scenes as in
Greek tragedies or the plays of Shakespeare, where similar networks were created, these shifts
were defined by changes in location and/or in time because these connections are reliant on a
mutual awareness of the characters. While the nodes and edges remained weighted as in the
conversational networks, the edges are now undirected so they type of relationship and the
reciprocity of the relationship — or lackthereof —is not acknowledged.

For both conversational and co-occurrence networks, static and dynamic networks were
derived. The static network does not consider the factor of time, rather it looks at the Aeneid in
its entirety. The dynamic networks look at the Aeneid not holistically but rather in terms of its
individual books.? By considering the factor of time, it allows one to consider the development

of characters and their varying roles throughout the epic.

® This number is derived from an analysis of the edition of the Aeneid provided for through the Classical Latin Texts
prepared by the Packard Humanities Institute. Total word counts were generated from the machine-generated
analysis of the Perseus Project under ACTFL’s PhiloLogic.

’ Elson, Dames, and McKeown, “Extracting Social Networks,” 144.

8 Marjona Coll Ardanuy and Caroline Sporleder, “Clustering of Novels Represented as Social Networks,” Linguistic
Issues in Language Technology (LiLT) 12, no. 4 (Oct. 2015): 12.

’ Ardanuy, 13 and 16.
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Basic Network Metrics

Having established the networks that we will be looking at today we can consider some
basic network metrics that help to broadly and quantitatively define our networks. For the sake
of time, | will be focusing on the static and dynamic conversational networks, though this
should further drive home the difference between static and dynamic networks and the
importance in considering both varieties. The first feature that is clearly evident is the number
of nodes, i.e., characters, and the number of edges., i.e., relationships. There are 132 speakers
in the Aeneid and there are 226 unique pairings between them, though as | mentioned earlier
there are 334 exchanges of dialogue total. Predictably, as the dynamic networks looks at the
individual books of the Aeneid, the number of characters total is greatly reduced as is the
number of pairings.

Just as an example of the difference between the conversational and co-occurrence
networks, we can look at the number of nodes and the number of pairings in the static co-
occurrence networks. The number of characters and the number of relationships included in
this analysis is far more inclusive.

e |nterms of other metrics, the average degree represents the average number of
characters with whom a person as spoken with or interacted with."

For example, in Book 1, each character on average speaks to just 1 other.

e The average weighted degree represents the average of the sum of the weights of all
the links attached to a node. This value helps to determine not only how many people a
node may be connected to but also how much dialogue, on average, is exchanged
between two people.

1% Alberich, 7. Wasserman, 100-101. Apporv Agarwal, Augusto Corvalan, Jacob Jensen, and Owen Rambow, “Social
Network Analysis in Alice in Wonderland,” in Workshop on Computational Linguistics for Literature, Montréal,
Canada, June 8, 2012: 91. Elson, Dames, and McKeown, “Extracting Social Networks,” 144. Kydros, 120-121.
Beveridge, 20. Wasserman, 100-101.
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Looking again at Book 1, on average, 179 words are exchanged, just a few moments of
conversation. In a book such as Book 5 where the average is lower, we see that there is
a greater emphasis on action over extended exchanges of dialogue.

The connectance (or link or graph density) measures the proportion of possible links
between characters.!! This measurement considers not only what relationships exist but
also what relationships could possibly exist.

Overall, the number of possible relationships are not taken advantage of in terms of
dialogue exchanges.

The giant component is the largest subset of nodes with their corresponding links and
thus shows how connected a set number of characters are.*

Despite this and their small size, the networks in the Aeneid remain well-connected.

The average path length is the shortest path from a node to all other nodes within the
graph.® This measure is referred more popularly to as “degrees of separation” as it
shows how quickly information could be passed around.™

As shown by this value, it is easy to communicate between people based on the well-
connected nature of the network.

The clustering coefficient measures the probability that two acquaintances of a given
person mostly likely know one another.™ This value helps to determine how likely
characters are to group together and converse with one another. The average clustering
coefficient is a value between 0 and 1 with 0 representing a more fractured group and 1
resembling more of a clique.

Despite these connections, the low clustering coefficient suggests that people were not
likely to know one another.

1 Stiller, James, Daniel Nettle, and Robin I. M. Dunbar. “The Small World of Shakespeare’s Plays.” Human Nature
14 no. 4 (2003): 399. Wasserman, 101-103. Elson, Dames, and McKeown, “Extracting Social Networks,” 144.
Kydros, 120. Stiller, James and Matthew Hudson. “Weak Links and Scene Cliques within the Small World of
Shakespeare.” Journal of Cultural and Evolutionary Psychology 3 no. 1 (2005): 61. Wasserman, 101-102 and 129.
12 Alberich, 8. Carron and Kenna, “Universal Properties of Mythological Networks,” 2.

 Alberich, 9. Stiller, “Weak Links and Scene Cliques,” 61. Stiller, “The Small World of Shakespeare’s Plays,” 399.
Miranda, 4).

1 stiller, “The Small World of Shakespeare’s Plays,” 399.

o Alberich, 10. Sebastian Gil, Laney Kuenzel, and Caroline Suen, “Extraction and Analysis of Character Interaction
Networks from Plays and Movies,” Technical Report, Stanford University, December 11, 2011: 4. Kydros, 121.
Stiller, “Small Scenes and Cliques,” 61. Stiller, “The Small World of Shakespeare’s Plays,” 399-400. Carron and
Kenna, “Universal Properties of Mythological Networks,” 1.
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In considering the centrality of an individual character further metrics can be calculated:

The degree represents the total number of points that have edges connected to a
specific character node.®

For example, we can see that Ascanius has a degree of 10 so he talks to 10 separate
characters throughout the Aeneid. However, though he speaks to a relatively large
number of individuals, he ranks 20" in terms of his weighted degree, the number of
words that he speaks.

The eccentricity, which measures how far a character is from the furthest actor also
helps to demonstrate a character’s centrality.’’

His eccentricity number is quite low suggesting that he remains quite central to the plot.
The betweenness centrality is the proportion of all distances between the pairs of
characters including one particular character."® This value which can be used to

determine the central actor that acts as a bridge for conversation between individuals.

Similarly, the high betweenness centrality also supports the centrality of Ascanius.

Finally, we can end by considering the difference that the co-occurrence and conversational

network would play on our understanding of the Aeneid. When taking into account not only the

dialogue but the actions of the characters, their seeming centrality varies. Though Aeneas is still

the protagonist and the central character, characters such as Achates gain more importance

when actions are considered over words.

Using these metrics as a basis, we can determine if the relationships in the Aeneid

mirrors the relationships of the real world

e Small world if...

o Average Path Length ~ Average Path of the Random Graph
o Clustering Coefficient > Clustering Coefficient of the Random
Graph

16 Scott, 69. Agarwal, 91.

v Kydros, 121.

18 Kydros, 123. Carron and Kenna, “Universal Properties of Mythological Networks,” 2. Beveridge, 21. Miranda, 5-6.
Wasserman 188-191.
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e Hierarchy depending on the degree distribution
e Scale free if
o Hierarchical structure
o Targeted target (vulnerable)
o Random attack (robust)
e Giant component (connected nodes) <90%
e Assortativity Coefficient — positive linear relationship
Though Vergil was not documenting a history word-for-word, his ability to accurately emulate
the real world structure of relationships represents his skill as an author and his ability to use
structures familiar and natural to humans to carry along his epic.

Franco Moretti remarks, “l did not need network theory; but | probably needed
networks” as he believes that visualizations help to further display the relationship structures of
the network.*® I would argue that network theory and the calculations that come from this help
to marry quantitative and qualitative analysis and to provide objective perspectives on the roles
of characters and their relationship.?° Having considered the important difference between
static and dynamic networks, we can have also seen the general, quantitative characteristics
that can arise as well as the comparison of character relationships. Moreover, an author’s
ability to accurately emulate relationship structures is very much possible. Future work
remains, for example, in the refining of the types of relationships in the co-occurrence
networks. This paper serves as an introduction to the possibilities of social network analysis and
a look towards the value of this type of quantitative analysis and visualization on a text like the

Aeneid. From these metrics and graphs, the relationships and roles of characters can become

more exciting, more meaningful, and more significant to readers.

¥ Moretti, 11
20 Jeff Ryberg-Cox, “Social Networks and the Language of Greek Tragedy,” Journal of the Chicago Collogium on the
Digital Humanities and Computer Science 1, no. 3 (2011): 10-11.
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CAESAR’S INVASION OF
BRITAIN

National Convention of Eta Sigma Phi (The National
Classics Honor Society)
Ann Arbor, Michigan, April 2017

Abstract

In 55 and 54 BCE, Gaius Julius Caesar twice invaded Britain, and his endeavors were first
recorded in his Commentaries on the Gallic Wars and later incorporated into the later English
Chronicles. Medieval authors such as Orosius, Bede, Nennius, and Geoffrey of Monmouth
gradually altered and ultimately transformed Caesar’s Commentaries and his invasion into
Britain into an early expression of English nationalism. While the concept of nationalism is
traditionally considered in relation to Benedict Anderson’s seminal work, Imagined
Communities, medievalists such as Thorlac Turville-Petre, Lesley Johnson, Adrian Hastings, and
Katherine McLoone have pushed back against the establishment of nations in the nineteenth
centuries and seen seeds of nationalism in Medieval England. In this paper, | focus on the
evolution of the Battle of the Thames during Caesar’s second invasion across the centuries as
not only the language changed but also the very events and the outcome of the battle was
consciously altered by medieval authors. The transformation of the story of this pseudo-Caesar
culminates in Geoffrey of Monmouth’s national epic, History of the Kings of Britons. The Britons
were elevated to rivals worthy of the Roman Republic and its legendary leader and the
embryonic seeds of nationalism were planted in this representational labor.
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Caesar’s account of his invasions into Britain in 55-54 BCE were gradually altered and
ultimately transformed by medieval English chroniclers into an early expression of English
nationalism. Early authors such as Orosius, a Christian theologian and historian from the 5t
century, and Bede the Venerable, an English monk and historian from the 8" century, seemed
to have had based their account on classical sources;, including Caesar himself. Their
abridgement of the invasion opened the way to gradual innovations on the part of Nennius, a
Welsh monk from the 9™ century, and Geoffrey of Monmouth, a Welsh cleric and historian
from the 12 century. The latter of whom still had a clear knowledge of these sources, yet in
the tradition of his contemporary Henry of Huntingdon. Geoffrey embellished the story to such
a degree that there is no doubt that he made these changes consciously and purposefully. In
this paper, | focus on the development of the Battle of the Thames during Caesar’s second
invasion because it stands as a representative demonstration of the changing of the narrative.
Furthermore, its continuing significance and presence in the records allows for a comparison of
the changing language across the centuries.

Orosius and the Venerable Bede both give a significantly abridged version of Caesar’s
invasion of Britain. Bede takes the passage almost verbatim from Orosius. Orosius in his Historia
Adversus Paganos (History Against the Pagans) cites Suetonius as one of his sources of
information; however, because he draws explicitly upon the language of Caesar, scholars have
hypothesized that Orosius had access to an edition of Suetonius with Caesar’s Commentaries.
He also clearly had access to the Kaisergeschichte as well as Livy, Florus, Eutropius, Caesar,
Sallust, Tacitus, and Suetonius as he often takes material explicitly from these authors or with

minor alterations. Though Geoffrey of Monmouth in his Historia Regum Britonum (The History
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of the Kings of Briton) focused on the work of Henry of Huntingdon, one also finds the “errors

d.”*Y In order to illustrate this

of Bede and the fiction of Nennius embodied and amplifie
transformation, Caesar’s account of the Battle of the Thames will be compared to the later
accounts by these chroniclers.

III

Only several months after his first “successful” invasion, Caesar returned once again to

Britain.?®?

He led his army into the territory of Cassivellaunus to the Thames river, where he saw
that the enemy had gathered on the opposite bank. He was not caught completely unaware by
the British as in previous engagement. Despite this awareness, the Romans had plenty of other
obstacles to face during this battle. Caesar remarks, Ripa autem erat acutis sudibus praefixis
munita, eiusdemgque generis sub aqua defixae sudes flumine tegebantuf (“However the bank
was fortified with fixed, sharp stakes, and stakes of the same sort, which had been fixed under
the water, were concealed by the river”). Caesar was not deterred by these measures as, he
reports, he had learned of them from prisoners and deserters.?®®

He praises his men for advancing ea celeritate atque eo impetu, “with such speed and
such vigor” as, on foot, they made their way to the opposite bank with only their heads above

water. Moreover, Caesar subtly reveals that cavalry and foot soldiers alike were able to make

their way through the Thames, and the enemy could not stand the assault of these combined

81 Erederic Stanley Dunn, “Julius Caesar in the English Chronicles,” The Classical Journal 14, no. 5 (February 1919):
288. Homer Nearing, Jr., “The Legend of Julius Caesar’s British Conquest,” PMLA 64, no. 4 (September 1949): 893.
Oriosus explicitly states that he is drawing upon Suetonius’s Lives. Orosius Seven Books of History against the
Pagans 7.1. He also draws upon Caesar, Sallust, Tacitus, and Suetonius. Orosius, Seven Books against the Pagans,
vol. 54 of Translated Texts for Historians, trans. A. T. Fear (Liverpool: Liverpool University Press, 2010), 15; Nearing,
“The Legend of Julius Caesar’s British Conquest,” 893-894. For more on the historical dialogue between Bede,
Orosius, and Gildas, see Diarmuid Scully, “Bede, Orosius, and Gildason the early history of Britain,” in Béde le
Vénérable entre tradition et postérité, eds. Stéphane Lebecq, Michel Perrin, and Olivier Szerwiniack, 31-42 (Lille,
France: Ceges, 2002).

%82 Orjosus takes the liberty of noting that the invasion took place in the spring. Orosius 6.9.4. Nennius 19.

263 Caes. Gal. 5.18.
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forces. Despite the disadvantages faced by the Romans, they forced the Britons to abandon the
shores and flee. Caesar uses this Battle of the Thames as a demonstration of his abilities as a
leader as well as his troops’ ability to face the underhandedness of the Britons in order to
emerge victorious.”®

While both Orosius and Bede note that Cassivellaunus had encamped on the opposite
bank, they provide a little bit more detail than Caesar. Furthermore, the slight changes in
language show the beginning changes to the narrative. Orosius writes ripamque fluminis ac
paene totum sub aqua uadum acutissimis sudibus praestruxerat (“and he [Cassivellaunus] had
fortified the bank of the river and almost all of the ford beneath the water with the sharpest

6
stakes”).?®

Rather than the Britons merely planting actae sudes, they have planted actissimae
sudes, “the sharpest stakes.” Additionally, Caesar does not know of the stakes ahead of time.
Instead, the Romans are forced to first find the stakes and then avoid them. Despite these
added advantages, Orosius reports that the Britons, whom calls barbari, could not bear the
attack of the legions, and they were forced to hide themselves in the woods. Perhaps more
realistically in this narrative, only the soldiers — and not the cavalry — successfully journeyed
across the Thames to meet the Britons. From this privileged, forested position, the Britons then
crebris eruptionibus, “with swift attacks,” wounded the Romans seriously and often. This battle,
which Caesar had claimed as a victory for the Romans, in the narrative of Orosius and Bede had
become more of a victory for the Britons, even though the Romans had faced greater

difficulties, or, at least, difficulties that were described in greater detail 2%

2%% |bid. 5.18.

Orosius 6.9.4.
lbid.

265
266
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Bede, writing his Historia Ecclesiastica (Ecclesiastical History) two centuries later,
diverges in only two sections from Orosius when accounting the invasion of Caesar. Most
notably is when Bede provides further detail on the nature of the acutissimae sudes. Bede
further describes these stakes:

... guarum vestigia sudium ibidem usque hodie visuntur, et videtur inspectantibus, quod

singulae earum ad modum humani femoris grossae, et circumfusae plumbo inmobiliter

erant in profundum fluminis infixae.

The remains of these stakes are seen there today, and it seems to onlookers, that each

of these are about the thickness of a man’s thigh, and, encased in lead, had been

immovably fixed in the bottom of the river.”’
Though no archaeological evidence to date has been found for Caesar’s invasion, Bede’s
remarks on the stakes’ continuing presence some nine centuries later, if accurate, clearly attest
to the stakes’ robustness.?®® By focusing on the material of the stakes, Bede confirms their
seeming sturdiness. The additional detail also further dramatizes the moment for Caesar and
the Romans and additionally raises the “stakes” for Caesar.

Nennius writing his Historia Britonum (History of the Britons) provides a different

accoun‘c.269

He falsely states that the Battle of the Thames was the first battle of Caesar’s
second invasion rather than the fourth. He then proceeds to remark that the Britons had placed
sudes ferreos et semen bellicosum, id est Cetilou, in vada fluminis, “iron stakes and the seeds of

war, which are called ‘cetilou,’ in the shallows of the river.” He further refers to these stakes as

ars invisibilis, “an invisible art,” which were a discrimen magnum, “a great crisis” to the Roman

%7 Bede 1.2.

Guy de la Bédoyeére, The Finds of Roman Britain (London: B. T. Batsford Ltd., 1989), 22.
The exact authorship of the Historia Britonum is suspect; however, for the sake of this paper, it will be
attributed to Nennius.

268
269
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troops. This change in language puts a different perspective on the quality of the stakes. They
are no longer sharp, but iron. Their placement is seen more as an ingenious act, and not as an
act of deceitfulness. Such an act of skill on the part of the Britons forces Caesar to leave sine
pace, ”withqut peace.” Rather than explicitly declaring a winner, Nennius rather obliquely

70
270 There has been a change from

states that the two sides left again sine pace, “without peace.
a battle which served as a definitive victory for Caesar and a demonstration of the Roman
capability to a battle whose results are unclear.

Building upon these other stories, the final “translation” of the myth by Geoffrey of
Monmouth in his Historia Regum Britanniae (History of the Kings of Britain) further cements the
British effort to transform the story into an expression of shared identity. His account of this
scene deviates from previous accounts as well as Caesar’s. Like Nennius, he skips over the initialv
engagements between the Romans and Britons as accounted by Caesar. This Battle of the
Thames is the first battle of the second invasion. Focusing on the perspective of the Britons, he
writes that, as news of Caesar’s arrival reached Cassivellaunus, the rex Britonum, “king of the

"1 He fortified his cities, repaired the broken walls,

Britons,” actively prepared for the Romans.
and placed armed garrisons in every port. Geoffrey of Monmouth writes

Praeterea alveo Tamensis fluminis ... palis ferreis atque plumbatis et ad modum humani
femoris grossis subtus amnem infixit ut naves lulii superventurae illiderentur

Moreover, in the bed of the Thames ... he planted under the river iron and lead stakes,
as thick as a man’s thigh, to drive into the approaching ships of Julius.?”?

7% Nennius 20.

Geoffrey of Monmouth 4.55.18.
Ibid. 4.60.
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On the one hand, by using the word palus rather than sudis, he implies that the stakes might
have been of a thinner nature, but by focusing on the materiality of the stakes, he speaks more
to their durability than their mere sharpness as Caesar did. Geoffrey of Monmouth attributes
the success of the Britons to the placement of the stakes.?”?

Following these preparation, Cassivellaunus lays in wait for Caesar. Rather than hearing
of the stakes from deserters, rather than finding the stakes and avoiding them, Caesar’s ships
struck the stakes and were wrecked. Geoffrey of Monmouth reports that thousands drowned in
the ships. The survivors, including Caesar, managed to land on the shore. Once on the shore,
Geoffrey of Monmouth praises the Romans for their audatia, “boldness,” as they inflicted
heavy losses. They also suffered significant losses. The Britons outnumbered them thirty to one
with more joining them. Caesar, seeing that he had been beaten, quickly fled with his troops.”’*
Geoffrey of Monmouth alters not only the events of the battle as he condenses the initial
landing of Caesar and the battle on the Thames into one battle, but he also alters the outcome
as the Britons now emerge victorious because of their numbers and because of their ingenuity.

Thus, through these various historical accounts, there is consistent movement away
from the account of Caesar in his Commentaries on the Gallic Wars to a narrative that focuses
more on English ingenuity and influence. This shift is evident in the gradual change in language,
specifically in the description of the stakes in the Thames, Caesar’s greatest obstacle in this
battle. While Caesar first refers to them as actuae sudes, they become acutissimae sudes, then

circumfusae plumbo, “encased in lead,” then simply ferreae sudes, and then ferreae et

73 0LD s.v. palus1.1. OLD s.v. sudis 1.

2774 Geoffrey of Monmouth 4.60.
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plumbatae pales, which are capable of piercing and sinking the Roman ships. This shift is also
evident in the change in focus from the Roman perspective to that of the Britons and in the
blatant revision of history as the battle moves from a definitive Roman victory to a British
victory. Such a victory acts as a valuable rallying point as a sense of shared identity and early
nationalism is formed.
Benedict Anderson in Imagined Communities argues that nations and nationalism began
during the Enlightenment. Anderson defines a nation as such:
It is an imagined political community — and imagined as both inherently limited and
sovereign. It is imagined because the members of even the smallest nation will never
know most of their fellow-members, meet them, or even hear of them, yet in the minds
of each lives in the image of their communion.*”
Medieval historians have argued that English nationalism appeared much sooner than the
1800s. Thorlac Turville-Petre and Diane Speed have pushed the date back to the romances of
the thirteenth and fourteenth centuries, Adrian Hastings as far back as Bede and his

276

Ecclesiastical History.”"” This adjustment has been, in part, because Lesley Johnson has clarified

the concept of nationalism and adds on to the argument of Anderson by saying that “the nation
is a construct which requires representational labour, is produced in and by representational
work of some kind because this notion of community must be larger than any individual could

n277

experience directly.”*"” John Gillingham sees this kind of representational work in Henry of

?7% Benedict Anderson, Imagined Communities, rev. ed. (London: Verso, 2006), 6.

278 ndrian Hastings. The Construction of Nationhood: Ethnicity, Religion, and Nationalism. (Cambridge: Cambridge
University Press, 1997), 36. Robert Rees Davies, The First English Empire: Power and Identities in the British Isles,
1093-1343 (Oxford: Oxford University Press, 2002), 4-30.

277 Lesley Johnson, “Imagining Communities: Medieval and Modern,” in Concepts of National Identity in the Middle
Ages, vol. 14 of Leeds Texts and Monographs, ed. Simon Forde, Lesley Johnson, and Alan V. Murray (Leeds: School
of English, University of Leeds, 1995), 6.
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Huntingdon’s History of the English.*”®

Geoffrey of Monmouth’s History of the Kings of Britain can also be perceived as a
representational work as he capitalized upon the interactions between Britain and famed Rome
and transformed them. Halvadan Koht argues that Geoffrey of Monmouth’s history became

»279

“the most nationalistic historiography in the Middle Ages. Edmond Faral calls it a sorte

d’épopée natoinale, “a sort of national epic.”**°

Geoffrey of Monmouth creates a
representational labor that serves as an embryonic form of a nation. As Katherine McLoone
argues, he takes the language and tropes of what has now become a myth of Rome and of
Caesar to create a national space.”®

As Classicist Frederic Stanley Dunn argues, the English Chronicles “bequeathed to us this

pseudo Caesar.”?®

A culmination of this development appears in Geoffrey of Monmouth’s
History of the Kings of Britain, which builds upon the foundation of Orosius, Bede, and Nennius,
through the in-depth discussion of Caesar’s invasion of Britain. By closely examining this one
episode, it is possible to see from the Caesar of the medieval accounts diverges from the Caesar
in the Commentaries and how the historical portrayal of Caesar’s invasion becomes more
mythographic in nature. Beyond merely examining or retelling Caesar’s account or the account

of his predecessors, Geoffrey of Monmouth ultimately transforms the event by changing the

language as well as the outcome of the battle. He draws the narrative away from the hands of

?7% John Gillingham, The English in the Twelfth Century: Imperialism, National Identity, and Political Values

(Woodbridge, England: Boydell Press, 2000), 123-144.

® Halvadan Koht, “The Dawn of Nationalism in Europe,” The American Historical Review 52, no. 2 (Jan. 1947): 270.
Edmond Faral, La Légende Arthurienne (Paris: Champion, 1929), 394.

Katherine McLoone, “Caesar’s Sword, Proud Britons, and Galfridian Myths of Discontinuity” in Writing Down
Myths, ed. Joseph Falaky Nagy, 181-200 (Turnhout: Brepols, 2013), 186.

282 Dunn, 280.
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the Romans and into the hands of the Britons. To examine the transformation of Battle of
Thames demonstrates the way in which Geoffrey of Monmouth has carved out a space for a
nation which could trace its earliest displays of might against Julius Caesar himself, a metator

imperii, “an architect of empire.”
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TROJAN
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Abstract

First appearing in the ninth-century CE, Historia Britonum, Brutus, a descendant of the
famous Aeneas, was purported as the legendary founder and first king of Britain. His popularity
was further cemented in Geoffrey of Monmouth'’s Historiae Regum Britanniae, after which
Brutus remained the de facto founder of Britain through the Early Modern Period to the
chroniclers of British history. Holinshed's Chronicles of England, Scotland, and Ireland, published
in 1577, for example, treats the myth as fact. As Brutus’ status as myth or man came into
question around the sixteenth century, he still continued to be celebrated for the next two
hundred years in works like John Milton’s incomplete History of Britain and Alexander Pope’s
fragmented Brutus. In the late seventeenth century, British poet and playwright, Jacob
Hildebrand created a five-book epic poem about Brutus’ journey. Though never finished,
Hildebrand traces the beginning of Brutus’ journey in a detailed manner, which follows the
outline set forth by Geoffrey of Monmouth. A deep study of this particular text, however, has
been mostly overlooked by other scholars, perhaps due to the incomplete nature of the text.

From the first page of his piece, Hildebrand makes clear the connection between his
own work and that of the Aeneid. On the front page of his work, Brutus The Trojan: Founder of
the British Empire, Jacob Hildebrand remarks Tanta molis erat condere Gentem! — “Such a
great burden to found this race!” His remark is a clear reference to
Vergil’s Aeneid (1.33), tantae molis erat Romanam condere gentem! — “of such a great burden
was it to found the Roman race!” Hildebrand’s work details the journey of Brutus, founder of
not the Roman race but the British, yet the references to the Aeneid are evident.
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In this paper, | offer a brief summary of the English literary and historical tradition of
Brutus that Hildebrand is building upon from authors such as Geoffrey of Monmouth, Milton,
and Pope. | focus primarily upon the way in which Hildebrand expands upon the epic tradition
of Vergil through his language. For example, he opens Book | with the phrase, “I sing the
Founder of the British Throne.... Say, Muse! what Toils he bore, e’er eh attain’d to fix the lasting
Seat of Albion’s Kings” a clear echo of Aeneid |.1, arma virumque cano, and 1.8-11, Musa, mihi
causas memora ... tot adire labores impulerit. In this paper, | also consider Hildebrand’s
references to the plot of the Aeneid. In Book | of Hildebrand’s text, Aeolus is called upon to
calm the seas for Brutus, and in Book V, Fame flies around with an imagery reminiscent of
Vergil’s. Through these subtle and slightly more oblique references, Hildebrand was able to
create a British heritage founded upon a past shared by the ancient Greeks and Romans.
Through this imaginary, eponymous founder, Medieval authors gave their country connections
to the Classical world and breathed further life into this figure, shadowed in myth. Hildebrand
built upon this lengthy tradition through his references to the Aeneid which deserve a closer

examination.
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Arma virumgue cano... so begins the opening lines of Vergil’s epic poem, the Aeneid.
Quite similarly, so too do we hear the opening lines of Hildebrand Jacob’s Brutus the Trojan:
Founder of the British Empire: An Epic Poem —

| sing of the Founder of the British Throne,
Renowned Brutus, of the Race of Troy.

This eponymous founder of Britain, first emerges in the ninth century work of the historian, the
so-called Nennius. Not the Brutus who overturned the Republic nor the Brutus who was
instrumental in the death of Caesar, this Brutus was a supposed descendant of the famed
Trojan Aeneas. Driven from Italy following his act of patricide, he goes on to found a supposed
new Troy on the island, which in the classical mind lay beyond the oikoOuévn, the “inhabited
world” and thus he emerges as the founder of the race of Britons.?* This story though greatly
fleshed out by the Welsh cleric, Geoffrey of Monmouth, in the twelfth century was firmly

284

returned to the verse of Vergil in Hildebrand Jacob’s epic.”" As Anthony Adolph writes,

Vergil’s Aeneid is the story of a journey, modeled on Homer’s Odyssey, followed by the
story of a war, echoing Homer’s lliad. In telling his story of Brutus, Geoffrey adopted a
similar model, but in reverse order. An epic journey to Britain lies ahead of Brutus. But
first comes a war (58).
In the course of this paper, | am going to briefly address the literary tradition that Jacob
Hidebrand is both building upon and partaking in so that | can provide some broader context

for his work. To further emphasize Jacob’s unique take on the Aeneid, | will be discussing the

allusions to classical epics as well as the overall structure of his poem.

% pe Signis 5.29-36. See also Vell. Pat. 2.46.1 and Flor. 1.45.16. Similarly, Geoffrey of Monmouth writes that
Briton is nos infra pericula oceani extra orbem positos pati, “we live at the world’s edge amid the perils of the
ocean.” Geoffrey of Monmouth History of the Kings of England 4.55.20.

e Anthony Adolph, Brutus of Troy and the Quest for the Ancestry of the British (Pen & Sword Books Ltd., 2015),
129.
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Brutus the Trojan first appears in the Historia Brittonum (History of the Britons), written
in the ninth century by the supposed Nennius (c. 809-829). Though the exact order of events is
rather convoluted, two different accounts emerge concerning the origins of Brutus. On the one
hand, Nennius reports that Brutus was a consul, who subdued the island of Britain and thus
gave it his name. On the other hand, he reports that Brutus was the son of Ascanius, who,

285 From

driven from Italy, eventually made his way to the island, which would bear his name.
this literay piece, Brutus remains the de facto founder of the current people of the island.

This myth was later taken up — and greatly elaborated upon — by the Welsh cleric,
Geoffrey of Monmouth, in his twelfth century history, Historia Regum Brittonum (History of the
Kings of Briton). His account truly served as the literary foundations for those who came after
him in terms of the story of Brutus. From Geoffrey’s work on Brutus came several other pieces:
Alfred of Beverley’s Historia (1154), Layamon’s Brut (c. 1200) and John Hardyng’s Chronicle (c.
1437).2% Wace went so far as to retell Geoffrey’s History in verse in his Roman de Brut (c.

1155), thus further spreading the work of Geoffrey.?®’

These stories helped to carry on the

myth of Brutus and to further establish him in the very fabric of the foundations of the Britons.
By the sixteenth and seventeenth centuries, however, skepticism about the authenticity of
Brutus’ story had set in. Most notably, the Italian humanist, Polydore Virgil (c. 1470-1555) firmly
dismissed the myth as “silly fiction” and Scottish theologian and historian, John Major, put to

288

page an attack on the myth in his Historia Maioris Brittanniae (1512).” It was primarily

285 Nennius 10.

Adolph 101.
Adolph 102.
Adolph 109-110.
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287
288
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Polydore’s skepticism that removed any serious belief in Brutus as a historical figure.?®
Despite his loss of authenticity, Brutus remained a source of inspiration for many stories

2% Rather notably, his story was almost taken up by John Milton

through the sixteenth century.
(1608-1674). The famed author of Paradise Lost understood that Brutus was probably “first
devised to bring us from some noble” (citation). Instead of Paradise Lost, he considered writing
a Brutiad to rival Vergil’s Aeneid.?®* This work never came to fruition. In the 1700s, Romantics
elevated Homer and critiqued Vergil as a mere imitative work, but Brutus, a descendant of the
Vergilian canon, still remained an important emotional link between Troy and Britain.?*? This
connection to Britain was most markedly realized by Elkanah Settle, The New History of the

2% His work was “only loosely based on its sources, chiefly Homer, Virgil, and

Trojan Wars.
Geoffrey, though Settle did not name them, and took huge liberties with what they said.7=*
Writing for the common reader, he sought to
revive antiquity out of the dust, and give those that shall peruse this elaborate work, a
true knowledge of what passed in ancient times, so that they may be able readily to
discourse of things that had been obliterated from the memories of most people
(citation)
and to do so through the tale of Brutus and the new Troy that rose on the island of Britain.
Hildebrand Jacob (1692/3-1739), an educated, well-off writer of plays and essays, found

his inspiration in Nahum Tate and Elkanah Settle, who had set an example by carefully weaving

Brutus’ story with that of Aeneas, and in John Milton, who had thought to create an epic poem

2% Adolph 117.

Adolph 114-115.
Adolph 119.
Adolph 122-123.
Adolph 123-124.
Adolph 127.

290
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292
293
294



Hildebrand, Virgil, and Brutus the Trojan 315
March 2017

about this early British hero.?®® In 1735, amidst a sea of negativity faced by Vergil, Hildebrand
Jacob published his work, Brutus the Trojan, Founder of the British Empire: an Epic Poem. He
was so moved to focus on Brutus because he was so remote and because he could take poetic

296

license with the story.”" Anthony Adolph praises Jacob for “rooting the story of Brutus firmly

back into the world of the Aeneid” while Geoffrey’s Brutus occupies a different literary world.?’
Jacob returns Brutus into the world of poetry rather than prose. Anthony Adolph praises him
for “retelling of the story... uniting Geoffrey’s medieval tale with the high-flown language of
Vergil ”*%®

Turning to the epic in question, Jacob, like Vergil, takes for granted that his audience
understands the backstory of his protagonist, as he begins in medias res, though Brutus has

been forced to leave his homeland for a far more dubious reason than Aeneas — patricide. As |

noted earlier, Jacob begins his epic poem in a way that is undeniably in imitation:

| sing the Founder of the British Throne, Arma virumgque cano... (1.7)
Renowned Brutus, of the Race of Troy.
Say, Muse what Toils he bore, e’er he attain’d Musa, mihi causas memora... (1.8)

To fix the lasting Seat of Albion’s Kings.?*?

Just like Aeneas who was et terris iactatus et alto, Brutus was also “thrown about on both the

2300

land and sea. Moreover, Brutus and the Trojan navy has been “driven,” “dispersed,” and

301

“scattered” from shore to shore.”™  He is drawing very explicitly from the language of Vergil's

Aeneid, and this conscious mirroring of language occurs through all five books of Jacob’s work.

%5 pdolph 128.

Adolph 129. Jacob 3-4.
Adolph 129.

Adolph 143.

Jacob 1.

Verg. A. 1.3. Jacob 1.
Jacob 1.
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Besides this close examination of the opening lines, we can see that, even broadly
speaking, the language of Jacob’s striking emulation of Homer and Vergil. Just as Homer used
[lion as a name for Troy, so too did Vergil and so too does Jacob.*® Moreover, just as Homer
called the Trojans Dardanians, so too did Vergil and so too does Jacob. For example, while
Homer uses variations of Adp&dvoc some 37 times, Vergil uses the Latinate forms 20 times and

303

Jacob the English forms 22. Jacob also emulated the language of Homer and Vergil through

7304

his usage of patronymics as he refers to Brutus as the “Son of Silvius. To further establish

Brutus’ ancestry, Jacob also refers to him as the “offspring of Ascanius” and as third from King

395 He also ventured into the use of epithets as he refers to Brutus as a “wanderer” as a

Aeneas.
well as a “traveler.”*® To further connect Brutus and his men to Troy rather than to Italy, he
refers to them as “Sons of Troy” on 12 separate occasions and as “Trojan Youth” on 5 separate
occasions. Through his word choice, Jacob is consistently drawing his readers’” attention back to
the fundamental Trojan roots of Brutus and his followers. In doing so, he is further driving
home the distinguished pedigree, though compared to Vergil, he pays far less attention to the
appraisal of future generations with only brief, vague mentions of the rising of an “Empire of

the Ocean.”?"’

*2 £or “Sons of Troy,” see Jacob 3, 4, 7, 8, 15, 21, 48, and 51. For “Trojan Youth,” see Jacob 37, 50, 59, 107, and

109.

%93 pardan and its various forms appear in Homer’s lliad 2.189, 3.303, 3.456, 5.159, 5.789, 7.348, 7.368, 7.366,
7.414,8.154, 8.173, 8.497, 11.166, 11.286, 11.372, 13.150, 13.376, 15.425, 15.486, 21.34, 18.122, 18.339, 20.216,
22.194,22.352, 22.413, 24.171, 24.354, 24.629, and 24.631. In Vergil’s Aeneid 2.240, 2.615, 2.785, 3.165, 3.500,
4.365, 4.660, 5.115, 5.620, 6.55, 6.650, 7.205, 7.215, 7.240, 8.130, 10.1, 10.130, 11.285, and 12.585.

%% Adolph 130. See Jacob 10, 14, 25, 28, 55, 85, and 104.

Jacob 2, 28, and 29.

% eor “wanderer,” see Jacob 13 and 26. For “traveler,” see Jacob 20, 42, and 76.

7 Jacob 77.
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The outline of Brutus’ story — or, at the very least, the extant portion of Jacob’s epic —is
also very indicative of the classical models that Jacob is drawing upon. Following Diana’s
intercession on his behalf, at the beginning of Book |, Brutus is then allowed to land on the
Tyrrhenian coast, where they meet Corineus, another leader of the Trojans.>® Corineus acts in
the role of Dido, as Jacob uses this character as a way for to provide the necesslary backstory for
his protagonist. In Book 2 and 3 of'the epic, Brutus relates to Corineus — and the audience —
how he was cast from Latium because he killed his father and how he was made to roam
through lllyria and Thrace before reaching Troy itself and eventually Sicily, where he visits the
tomb of Anchises and hosts funeral games, in a truncated affair similar to Book V of the
Aeneid.*® Having recounted his journey, Somnus then comes to him, at the urging of Diana.
The god encourages Brutus to continue on his journey. Brutus lands briefly in the territory of
the Carthaginians, a clear call back to Aeneas’ Dido. When they attempt to press forward,
Neptune, angered that Brutus travels on the ocean without his consent, forces them to land in
Gaul. In the final extant book, Brutus lands in Gauls and so begins a war with the Pictavians and
King Goffarius. Compared to the outline of Geoffrey of Monmouth’s account, Jacob’s efforts to
follow the Aeneid are clear.

Geoffrey of Monmouth'’s journey is far more straightforward — Brutus travels from Italy
to Greece to Gaul and then to Britain. Jacob makes a greater point of including sites that were
important in the Aeneid. For example, as seen in Book Il on your handout, Brutus touches upon

Thrace and Crete. Though Geoffrey’s Brutus avoids Sicily, an island of great importance to

308 jacob 7
39 Vergil v.42-103.
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Aeneas, Jacob rectifies this mistake and has Brutus land there to pay homage to his great-great-
grandfather and to host another set of funeral games. Jacob also has Brutus stop on the island
Menynx and meet the Lotus Eaters, a famous stop in Homer’s Odyssey.

Besides familiar places, Brutus also meets characters who are a clear call back to those
in the Aeneid. While Venus watches over her son Aeneas, Diana takes it upon herself to guide
and protect Brutus. Fame flies once more with her thousand tongues spread.®™ As further
example, Brutus, after he is exiled, first goes to Evander’s Pallanteum, where he meets
Nicoétron, Evander’s son, and he is welcomed with great hospitality because of his lineage and
because of the history of friendship. Jacob also dares to explore relationships as when Brutus
meets Laertes, a descendant of Ulysses, and is also welcomed. Moreover, when the Trojans and
Greeks clash over the accidental death of the young Greek, Aretes, there is an interesting
instance of clemency. Laertes forgives Turnus’ nephew for killing Aretes. Brutus presents
Laertes with the sword that Aeneas used to kill Turnus, and Laertes gives Brutus the shield that
Nestor gave to Telemachus.*™

Unfortunately, the final books of Jacob’s poem, if written, were never published, and so
we never see Brutus reach Britain in Jacob’s epic. Adolph hypothesizes that this failure to
publish the final books may have been due to a lack of money, ill health, or discouragement as
it was reported that the latter part was being prepared for the press. Whatever the cause of
delay, Jacob died just four years after the publication of the first five books of his epic.’? As

noted on the Oxford Dictionary of National Biography, Jacob’s epic could be critiqued was

310 Jacob 99.
31 Jacob 50-51.

12 Adolph 142.
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313 Despite the innocuous nature of the text, Jacob is followed most immediately

“forgettable.
by the likes of Alexander Pope (1688-1744), William Blake (1757-1827), John “Estimate” Brown
(1715-1766), and Scot Reverend Blake (1757-1827), so perhaps as Jacob hoped, his story

1 More than merely being another bend in the stream, Jacob, through

emerged as a true epic.
his subtle and slightly more oblique references, is able to create a British heritage founded
upon a past shared by the ancient Greeks and Romans in the manner of Vergil himself.
Medieval authors via this imaginary, eponymous founder gave their country connections to the

Classical world and breathed life into this figure, shrouded in myth. Hildebrand built upon this

lengthy tradition through his references to the Aeneid which deserve a closer examination.

313

Adolph 143.
*1% pdolph 145-147; 152-153; 157; 167.
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ABSTRACT

In the summer of 2012, popular news media made note of Padraig Mac Carron and
Ralph Kenna’s academic article, “Universal Properties of Mythological Networks.” News of
innovative — and, moreover, quantitative — evidence supporting the plausibility of Homer’s lliad

quickly spread.®®

This claim to authenticity was based not on archaeological evidence but on
social network analysis. This type of quantitative study of social relations between a set of
actors, in terms of classical literature, has been used to reevaluate Homer’s lliad and Odyssey,
various Greek tragedy, and Cicero’s letters. Unfortunately, Vergil’s Aeneid has been left to the
wayside by current scholarship.

In this paper, | develop four different social networks from Vergil’s Aeneid, a Roman epic
from the first century AD about the journey of the founder of Rome, Aeneas. Static and
dynamic conversational networks examine relationships between characters based on dialogue.

Static and dynamic co-occurrence networks examine relationships based on the simultaneous

appearance of two characters in a scene. The static networks provide a look at the Aeneid in its

1 Padraig Mac Carron and Ralph Kenna. “Universal Properties of Mythological Networks.” Europhysics Letters
(EPL) 99 (2012): 1-6. Nick Collins. “Beowulf and lliad ‘more plausible than Shakespeare,’” last modified July 25,
2012, htio://www.telegraph.co.uks i3
Emerging Technology from the airXiv, “The Remarkable Propertles of Mythologlcal Social Networks,” last modified
June 13 2013, hitps:/fwww.technologyrey om/s/S1EQE 1 the-remarkable-properties-of-mythelogical-so
/. David Meadows. “On the ’PIausnblllty of the Illad and Social Networks?” Last modified July 25, 2012.
i rogueciassicism.com/2012/07/25/on-th e-iliad-and-social-networks/. Science 2.0. “What
the Illad Can Tell Us About Science 2.0 And Networks ” last modified July 25, 2012,

hito://www.science20.com/news articles/what iliad can ioll us about science 20 and networks-92450. Joel
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entirety. The dynamic networks look at the individual books of the Aeneid and the various roles
that a character may play at different points in the narrative.**®

With these four networks in hand, four major questions are explored throughout the
course of this paper.

1) What are the benefits of using quantitative social network analysis metrics and
visualizations to study classical texts such as the Aeneid?

2) What are the benefits of using both static and dynamic networks to study a piece of
literature?

3) Does the network in Vergil’s Aeneid possess real-world characteristics that help to
create a more convincing narrative?

4) What kind of insight can this type of analysis reveal about the roles and relationships
in this epic?

Overall, | argue that the mathematical calculations involved with the generation of these
networks and the accompanying visual representations can provide a more quantitative
perspective on the Aeneid. Combined with the qualitative, close reading by scholars such as
Gilbert Highet, these two approaches can provide a more holistic reading of this well-read and

well-studied text.?!’

31 Marjona Coll Ardanuy and Caroline Sporleder, “Clustering of Novels Represented as Social Networks,” Linguistic
Issues in Language Technology (LiLT) 12 no. 4 (Oct. 2015): 13.
37 Gilbert Highet, The Speeches in Vergil’s Aeneid (Princeton, New Jersey: Princeton University Press, 1972.
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1. INTRODUCTION

In the beginning of the 21° century, scholars began to take advantage of the large digitized
corpora of text and apply social network analysis metrics to these new aggregates of data in
order to gain new perspectives. While there have been studies on Homer’s lliad and Odyssey,
Vergil’s classical epic, the Aeneid has been overlooked.**® On the one hand, the application of
social network analysis allows for new interpretations of and perspectives on character roles
and relationships. On the other hand, texts such as Vergil’s Aeneid offers the interesting
opportunity to explore how a “purely artificial social network” might resemble real-life

319

collaboration as Homer’s lliad and Odyssey have been shown to resemble.”™ A work of

literature’s ability to properly engage in a kind of mimesis allows the audience, who is limited in
their ability to understand social cognition and how people relate to one another, to best follow

320

the story.>" In this paper | aim to offer quantitative analysis and visualizations of Vergil’s Aeneid

through social network analysis. Several questions drive the course of this paper, including

B Padraig Mac Carron and Ralph Kenna, “Universal Properties of Mythological Networks.” Ralph Kenna and

Padraig Mac Carron, “Math Meets Myths: Network Investigations of Ancient Narratives,” Journal of Physics:
Conference Series 681 (2016): 1-12, accessed April 16,2 017, doi: 10.1088/1742-6596/681/1/012002. Padraig Mac
Carron, “A Network Theoretic Approach to Comparative Mythology” (PhD diss., Coventry University, 2014).

Ralph Kenna and Padraig Mac Carron, “A Networks Approach to Mythological Epics,” in Maths Meets Myths:
Quantitative Approaches to Ancient Narratives, ed. Ralph Kenna, Mairin MacCarron and Padraig MacCarron.
(Cham, Switzerland: Springer International Publishing, 2017). Dimitrios Kydros, Panagiotis Notopoulos, and
Georgios Exarchos, “Homer’s Iliad — A Social Network Analytic Approach,” International Journal of Humanities and
Art Computing 9 no. 1 (2015): 115-132. P.J. Miranda, M.S. Baptista, and S.E. de Souza Pinto, “Analysis of
communities in a mythological social network,” preprint. hitp://arxiv.org/abs/1306.2537.

IR, Alberich, J. Miro-Julia, and F. Rosselld, “Marvel Universe looks almost like a real social network,” preprint.
http://arxiv.org/ndf/cond-mat/0202174.pdf, 3.

320 James Stiller, Daniel Nettle, and Robin I. M. Dunbar, “The Small World of Shakespeare’s Plays,” Human Nature
14 no. 4 (2003): 397-398.
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1) What are the benefits of using quantitative social network analysis metrics and
visualizations to study classical texts such as the Aeneid?

2) What are the benefits of using both static and dynamic networks to study a piece of
literature?

3) Does the network in Vergil’s Aeneid possess real-world characteristics that help to
create a more convincing narrative?

4) What kind of insight can this type of analysis reveal about the roles and relationships
in this epic?

The rest of the paper is organized as follows. In Section 2, | provide background
information on social network analysis, including a survey of recent scholarship. In Section 3, |
present the methods used, including key terminology, metrics, and the construction of the
different types of networks. In Section 4, using these basic metrics, | define the structure of the
networks used. In Section 5, | explore the question of whether or not Vergil accurately captures
the real world relational characteristics in his epic by providing the necessary metrics, their
results, and a close analysis and discussion of these results. In Section 6, | explore the insight
that this type of analysis can provide on roles and relationships in the narrative by again
providing the relevant metrics, their results, and a close analysis and discussion of these results.

In Section 7, | summarize the conclusions reached as well as discuss future work.
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2 BACKGROUND

2.1 Introduction

Social network analysis is based upon the mathematical foundations of graph theory. In brief,
this type of analysis studies individuals and their relationships. Through the study of these

relationships, it is possible to trace the flow of information or resources. In this portion of the
paper, there is a brief history of what social analysis is (section 2.2), a survey of the beneficial
applications of these techniques (section 2.3), and lastly how it has been used with literature

321

(section 2.4) and within the field of classics (section 2.5).”7 Lastly, there is a brief introduction

to the works of Homer and, more specifically, the text at hand, Vergil’s Aeneid (section 2.6).

2.2 What is Social Network Analysis?

Graph theory, a wide-spanning mathematical field, and graphs are pure mathematical tools
that have been employed by social scientists in a utilitarian manner in order to produce a useful
product. In the case of its application to social network analysis, the product is a new
understanding of relationships. Graph theory can date its origins back to Leonhard Euler’s 1735
paper on the bridges of Kénigsberg. By studying how one could traverse through the German
city the quickest with the six bridges available, he laid the foundations for graph theory.*** The
earliest application of graph theory to social systems first appears in Jacob Moreno’s 1934

book, Who Shall Survive?: A New Approach to the Problem of Human Interrelations. In this

321 piane Harris Cline, “Six Degrees of Alexander: Social Network Analysis as a Tool for Ancient History,” Ancient
History Bulletin 26 (2012): 59.

322 Barabasi, Albert-Laszlé, Network Science, sec. 2., p. 3. Padraig Mac Carron, “A Network Theoretic Approach to
Comparative Mythology” (PhD diss., Coventry University, 2014), 2.
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32 He lays down the foundations for

book, he maps out the friendships of school children.
sociometry, the precursor to social network analysis and the measurement of relationships in
small groups, as well as for sociograms, basic visual depictions of relationships.*** According to
Albert-Laszl6 Barabdsi, “rapid” growth in network science began only in the first decade of the
21* century. He credits the origins of this growth with papers by Paul Erdés and Alfréd Rényi in
1959 and Mark Granovetter’s paper in 1973.>%

Arguably the most culturally popular example of the application of social network
analysis comes from psychologist Stanley Milgram. He attempted to measure the average
number of steps separating two people, i.e., he attempted to discern how likely it was that,
when two strangers met, they would find that they had a common friend. The average number

327 .
This value can to

came to six.>*® His results led to the expression, six degrees of separation.
be representative of how seemingly well-connected the world had become.

Social network analysis is also related to network theory, which distances itself from
graph theory in terms of its empirical nature and its focus on data, function, and utility.>?® This
analysis allows for the visualization and quantification of data. Network theory argues that
“what happens to a group of actors is in part a function of the structure of the connections

7329

among them. In other words, the relationships shared between people have an impact on

323 Pddraig Mac Carron, “A Network Theoretic Approach to Comparative Mythology,” 2. J. L. Moreno, Who Shall
Survive?: Foundations of Sociometry, Group Psychotherapy and Sociodrama. Beacon, NY: Beacon House, 1953.
— Stanley Wasserman and Katherine Faust, Social Network Analysis: Methods and Applications (Cambridge:
Cambridge University Press, 1994), 11-12.

e Barabasi, Albert-Laszl6, Network Science, sec. 2., p. 3.

Stanley Milgram, “The Small World Problem,” Psychology Today (1967) 2: 60-67.

327 Padraig Mac Carron, “A Network Theoretic Approach to Comparative Mythology,” 3.

PR Barabasi, Albert-Laszld, Network Science, 1.4

Stephen P. Borgatti, Martin G. Everett, and Jeffrey C. Johnson, Analyzing Social Networks (London: SAGE
Publications Ltd., 2013), 1.
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the day-to-day events of their lives.
The underlying argument of network science is that
the architecture of networks emerging in various domains of science, nature, and
technology are similar to each other, a consequence of being governed by the same
organizing principles. Consequently we can use a common set of mathematical tools to
explore these systems.**
Underlying patterns have been extensively studied in order to create parameters for “real
world” systems.331 Besides being used to discover some sort universal system, this type of
analysis is also used
to express rationally defined theoretical concepts by providing formal definitions,
measures and descriptions, to evaluate models and theories in which key concepts and
propositions are expressed as relational processes or structural outcomes, or to provide
statistical analyses of multirelational systems.‘q’32
Measures such as the degree of the network (see section 3.4.1) and the clustering coefficient
(see section 3.4.4) help to describe not only the network as a whole but also the characters that
make up the network. Moreover, they help us to test hypotheses concerning how these
relationship structures allow for conversation. In short, network theory therefore provides a set
of common definitions and measurements to describe and test these systems.
Social networks specifically refer to the “set of actors and the ties among them,” and
analysis of these networks can be used to study the structural variables and the relationship

333

structures of these groups.> Furthermore, social network analysis focuses “on relationships

330 Barabasi, Albert-Laszlo, Network Science, sec. 1.3

Luis A. Nunes Amaral, Antonio Scala, Marc Barthélémy, and H. Eugene Stanley, “Classes of behavior of small-
world networks,” Proceedings of the National Academy of Sciences U.S.A. 97 (2000): 111-149. Duncan J. Watts and
Steven H. Strogatz, “Collective dynamics of ‘small-world’ networks,” Nature 393 (June 1998): 440-442.

32 \Wasserman and Faust, 5. ;

Wasserman and Faust, 9.

331
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1334

among social entities, and on the patterns and implications of these relationships. [tis the

deliberate application of graph theory to the study of social relationships.
2.3 Benefits of Social Network Analysis

2.3.1 Use of Graph Theory & Social Network Analysis

There are a variety of different types of networks, and this is often decided by who makes up
the networks and what relationships are measured.*” As such, social network analysis has been
used across a wide variety of disciplines to study an even wider variety of networks.** There
have been network studies on

e World-Wide Web**’
e Internet®®
e Movie actor collaboration network

e Science collaboration graphs339

e Human sexual contacts®*°
e Cellular networks

e Ecological networks

334
Wasserman and Faust, 3.

335 Carron and Kenna, “Universal Properties of Mythological Networks,” 1. Jukka-Pekka Onnela, Daniel J. Fenn,
Stephen Reid, Mason A. Porter, Peter J. Mucha, Mark D. Fricker, and Nick S. Jones, “Taxonomies of networks from
community structure,” arXiv:1006:573Iv3 (May 18, 2012). L. A. Amaral, Barthélémy A. Scala, and H.E. Stanley.
“Classes of small world networks.” Proceedings of the National Academy of Science USA 97, no. 21 (Oct. 10, 2000):
11149-11152.

38 Eor more examples see, Wasserman and Faust 5-6. S.N. Dorogovstev and J.F.F Mendes, “Evolution of
Networks,” Physics Review E. 65, no. 066122 (2002). Costa, Luciano da Fontoura, Osvaldo N. Oliveria Jr., Gonzalo
Travieso, et al. “Analyzing and modeling real-world phenomena with complex networks: a survey of applications.”
Advances in Physics 60, no. 329 (2011): 329-412.

= Lawrence, S. and C. L. Giles, 1999, Nature 400, 107. Xeong, H., B. Tombor, R. Albert, Z. N. Oltvai and A.-L.
Barabasi, 2000, Nature 407, 651. Jéka Albert, Hawoong Jeong, and albert-LaszI6 Barabasi, “Internet: Diameter of
the World-Wide Web,” Nature 401 (Sept. 1999): 130-131. Lada A. Adamic and Bernardo A. Huberman, “Power-Law
Distribution of the World Wide Web,” Science 287, no. 5461 (March 2000): 2115. Andrei Broder et al., “Graph
structure in the Web,” Computer Networks 33, no. 1-6 (June 2000): 309-320.

338 Faloutsos, Michalis, Petros Faloutsos, and Christos Faloutsos. "On power-law relationships of the internet
topology." In ACM SIGCOMM computer communication review, vol. 29, no. 4, pp. 251-262. ACM, 15999.

AL Barabasi, H. Jeong, Z. Néda, E. Ravaz, A. Schubert, and T. Vicsek, “Evolution of the social network of
scientific collaborations,” Revised Modern Physics (2002): 47-61. Padraig Mac Carron and Ralph Kenna, “Universal
Properties of Mythological Networks,” 1. Onnela et. al., “Taxonomies of networks from community structure. L. A.
Amaral, Barthélémy A. Scala, and H.E. Stanley, “Classes of small world networks,” Proceedings of the National
Academy of Science USA 97, no. 21 (Oct. 10, 2000): 11149-11152.

aal Lilieros et al., “The Web of Human Sexual Contacts,” Nature 411 (2001) 907-908.



Facebook-ing Vergil's Aeneid: Social Network Analysis of a Classical Epic 334
May 2017

e Phone-call networks

e Citation networks>**

e Networks in linguistics

e Power and neural networks
e Protein folding

e Public Transportation®*?

e His‘cory343

Though the research questions and the exact methodologies may vary, “network science offers
a language through which different disciplines can seamlessly interact with each other.”*** As
such, social network analysis naturally allows for interdisciplinary opportunities as an

intersection between mathematics and other disciplines, such as literature.

2.3.2 Why Use Social Network Analysis?

Wasserman outlines several reasons why graph theory is useful in social network analysis.
Graph theory

1) provides a vocabulary which can be used to label and denote many social structural
properties

2) gives us mathematical operations and ideas with which many of these properties
can be quantified and measured

3) gives us the ability to provide theorems about graphs, and hence about
representations of social structures.>*

1 \ML.EJ. Newman. “Scientific collaboration networks.” Proceedings of the National Academy of Sciences U.S.A 98,

no. 2 (January 2001): 404-409. For a key example on mathematician Paul Erd6s’ 15000 papers with 492 coauthors,
see R. De Castro and J.W. Grossman. “Famous trails to Paul Erd6s.” The Mathematical Intelligencer 22, no. 2
(1999): 173-186. V. Batagelj and A. Mrvar. “Some Analyes of Erdés collaboration network.” Social Networks 22, no.
2 (2000): 173-186.

32 ¢, von Ferber, T. Holovatch, Yu. Holovatch, and V. Palchykov, “Public transport networks: empirical analysis and
modeling,” arXiv:0803.3514v1 (March 25 2008). Christian von Ferber, Taras Holovatch, and Yurij Holovatch,
“Attack Vulnerability of Public Trasnport Networks,” arXiv:0709.3206v1 (September 20, 2007). Christian von
Ferber, Taras Holovatch, and Yurij Holovatch, and Vasyl Palchykov, “Modeling Metropolis Public Transport,”
arXiv:0709.3203v1 (September 20, 2007)

*F Padgett and C.K. Ansell,” Robust Action and the Rise of the Medici, 1400-1434" American Journal of
Sociology 98, no. 6 (1993): 1259-1319.

** Barbasi, Section 1.4.

** Wasserman and Faust, 93.



Facebool-ing Vergil's Aeneid: Social Network Analysis of a Classical Epic 335
May 2017

Besides these advantages, graph theory also allows for a representation of a network as a

3% This model shows a representation of the elements of a situation.

“model of a social system.
Moreover, combining the approaches of a computer scientist and a literary scholar, i.e.,
quantitative and qualitative analyses, allow for the benefits of both to be used in the study of
literature.>*’

While the quantitative analysis is certainly helpful, humanist academics have also
praised the visual representations that result from the application of graph theory. Franco
Moretti praises social network analysis for allowing the past to become as visible as the present

38 He goes so far as to remark that while he

by considering the relationships in their entirety.
did not necessarily need network theory, he probably needed networks and the accompanying
visualizations. These visualizations allowed him to see “at a glance in a two-dimensional space”

3% Similarly, Jeff Rydberg-Cox praises social network

characters and their interactions.
diagrams for their ability to represent characters and relationships in Greek tragedies.*°

Opponents of the application of this type of methodology to literature have argued that the

quantification of literature actually does little to aid our understanding of texts.>*

3% Wassmeran and Faust, 93.

**7 Sebastian Gil, Laney Kuenzel, and Caroline Suen, “Extraction and Analysis of Character Interaction Networks
from Plays and Movies,” Technical Report, Stanford University, 1. Jeff Ryberg-Cox, “Social Networks and the
Language of Greek Tragedy,” Journal of the Chicago Colloquium on the Digital Humanities and Computer Science 1,
no. 3 (2011): 1. Prashant Arun Jayannavar, Apporv Agarwal, Melody Ju, and Owen Rambow, “Validating Literary
Theories Using Automatic Social Network Extraction,” Proceeds of NAACL-HLT Fourth Workshop on Computational
Linguistics for Literature. Denver, Colorado, June 4, 2015: 32.

o Moretti, Franco. “Network Theory, Plot Analysis.” New Left Review no. 68 (2011): 4. This stands more true for
static networks (see section X).

8 Moretti, 11.

350 Ryberg-Cox, 1.

3! Maria Konnikova, “Humanities Aren’t a Science. Stop Treating Them Like One,” The Creativity Post, last modified
January 9, 2013, htto://www.creativityposi.com/arts/humanities arent a science. stop treating them like one.
Richard Carrier, “Bad Science Proves Demigods Exist!,” Richard Carrier Blogs, last modified July 27, 2012,
ntip://www.richardcarrier.info/archives/2008.
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2.4 Social Network Analysis & Literature

Though the number of studies involving social network analysis and literature has gradually
increased, the application of these techniques and metrics have been limited. Kydros suggests
that the reasons that these techniques have not been extensively utilized is in part because of
the barrier that still prevails between different disciplines. The other difficulty arises because
only texts with a large sample size of characters works best for “readable and credible

352 This qualification therefore limits the number of texts available for study.

results.
The earliest piece of scholarship that implements these techniques to study literature is

R. Alberich, J. Miro-Julia, and F. Rosselld’s 2002 examination of the Marvel Universe. Their

paper considers the relationships between different characters that have appeared in the

323 They study collaboration

decades-old comic book publishing company, Marvel Comics.
networks because of how meaningful these relationships are. The relationships in these
networks are not only quantitative, but they are also meaningful in that characters, who work
together, often genuinely know one another. Their study was a departure from previous
network analysis in that it studied fictitious networks rather than those in the real world.
Moved by the work of Alberich et al., David K. Elson, Nicholas Dames, and Kathleen R.

McKeown worked to automatically extract social networks from 60 nineteenth-century novels

and serials from 31 different authors. These networks are based on dialogue interactions.**

352

Kydros, 116.
353 . . 4 . . i i 4

R. Alberich, J. Miro-Julia, and F. Rosselld, “Marvel Universe looks almost like a real social network,” preprint.
hitp://arxiv.org/odi/cond-mat/0202174. odi.

34 Elson, David K. and Kathleen R. McKeown, “Automatic Attribution of Quoted Speech in Literary Narrative,” in

Proceedings of the Twenty-Fourth Association for the Advancement of Artificial Intelligence (AAAI) Conference on
Artificial Intelligence. Atlanta, Georgia, 2010, 138. It should be noted that the authors define dialogue as when “(1)
The characters are in the same place at the same time; (2) The characters take turns speaking; and (3) The
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Looking at various properties of the various networks, they test the correlation of properties
based on dialogue with general aspects such as setting and the number of characters.
Moreover, they use these networks to test the prevailing literary theories concerning this
possible literary relationship.

Five years later, Prashant Arun Jayannavar, Apoorv Agarwal, Melody Ju, and Owen
Rambow revisited the work of Elson et al. They present a nuanced interpretation of their results
by reconsidering the literary theories underlying their hypotheses. They base their study not on
dialogue.but rather on observations — “unidirectional social events in which only one entity is
cognitively aware of the other — and interactions — “bidirectional social events in which both

entities are cognitively aware of each other and of their mutual awareness.”*>

Focusing more
on the literary theory, they argue against the initial conclusions of Elson et al. Their paper
demonstrated the need for strong perspectives from both sides of an interdisciplinary study.
Working on an even larger scale, Sebastian Gil, Laney Kuenzel, and Caroline Suen built
networks from 580 movie scripts and 173 plays from The Internet Movie Script Database and
Project Gutenberg. For these wide-sweeping projects, computational methods are relied upon
as humans are limited by their ability to simultaneously analyze and compare hundreds or
thousands of works.>*®

While Alberich et al. as well as Elson et al. have worked on large amounts of texts,

others have worked to analyze individual texts or smaller groups of texts. M.E.J. Newman and

characters are mutually aware of each other and each character’s speech is mutually intended for the other to
hear. Elson 141.

355Jayannavar et al. 36.

%% Gil, 2. For more on computational analysis, see: Geyong-Mi Park, Sung-Hwan Kim, Hye-Reon Hwang, and Hwan-
Gue Cho, “Complex System Analysis of Social Networks Extracted from Literary Fictions,” International Journal of
Machine Learning and Computing 3 no. 1 (Feb. 2013): 107-111. DOI: 10.7763/1JMLC.2013.V3.282.
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M. Girvan briefly analyzed Les Miserables in their study of network structure. Franco Moretti
used character interaction networks to analyze Hamlet, whereas James Stiller, Daniel Nettle,
and Robin I. M. Dunbar and Stiller and M. Hudson focuses different Shakespearean plays and
find that the networks were reflective of small-world properties. George R. R. Martin’s A Storm
of Swords, the third book in his popular Game of Thrones series, has been analyzed in this text
to provide insight in the relationships in the novel and the impact they may have on the

357

future.”’ Apoorv Agarwal, Augusto Corvalan, Jacob Jensen, and Owen Rambow, focusing on

Alice in Wonderland, were interested in the use of an automatic annotation scheme in the
analysis of literary texts and the derivation of social networks from the gathered data set.>8
Most notably, they introduced the concept of dynamic network analysis for literature since
static networks can alter the seeming importance of characters.

Mariona Coll Ardanuy and Caroline Sporleder looked at 238 novels obtained from

359

Project Gutenberg and examine both static and dynamic networks.”™” Using the derived

networks and data, they consider if the character structure of a novel can be indicative of its

360

genre and/or the style of the author.™" Their preliminary findings found that the representation

of novels through social networks carried the “author fingerprints.”*®*

357

25 Apporv Agarwal, Augusto Corvalan, Jacob Jensen, and Owen Rambow, “Social Network Analysis in Alice in
Wonderland,” in Workshop on Computational Linguistics for Literature, Montréal, Canada, June 8, 2012: 88.
359

Ardanuy and Sporleder, 1 and 19.
Ardanuy and Sporleder, 1.
361 Ardanuy and Sporleder, 24.
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Table 1: Summary of SNA Scholarship on Literature
Author Year | Topic Network Type Hypothesis
Alberich, Miro-Julia, & Rossellé | 2002 | Marvel Universe Static Co-Occurrence | |
M.E.J. Newman and M. Girvan | 2003 | Les Misérables Static Co-Occurrence | |
Stiller, Nettle, and Dunbar 2003 | Shakespeare Static Co-Occurrence | I
Stiller and Hudson 2005 | Shakespeare Static Co-Occurrence | Il
Elson, Dames, McKeown 2010 | Nineteenth-Century British Static Conversational | Il
Novels
Gil, Kuenzel, and Suen 2011 | Plays & Movies "
Franco Moretti 2011 | Shakespeare’s Hamlet Static Conversational ||
Agarwal, Corvalan, Jesen, 2012 | Alice in Wonderland Static Interaction & Il
and Rambow Observation
Jayannavar, Agarwal, Ju, and 2015 | Nineteenth-Century British Static Interaction & 11
Rambow Novels Observation
Ardanuy and Sporleder 2015 | American & British Novels Dynamic & Static [
Conversational

Beveridge and Shan 2016 | Game of Thrones Static Co-Occurrence | llI

These articles also show that that social network analysis is a means to an end as it is

used to answer different questions and test different types hypotheses (Table 1). Generally,

there are three different types of questions that are pursued. The first type (l) studies the roles

of characters. The second type (ll) studies whether or not the networks in the literature mirror

those in the real world. The third type (lll) are more focused on the discovery of an “authorial

fingerprint.”

2.5 Social Network Analysis & its Applications for Classics

Classics have always been at the forefront of the integration of text and technology. Roberto

Busa’s Corpus Thomisticum is often credited as the first project of “humanities computing,” the

predecessor of the digital humanities.*®* Begun in the 1940s and published finally in 1956, he

¥ or example, see Willard McCarty, “What Is Humanities Computing? Toward a Definition of the Field,” (paper
presented in Liverpool, 20 February 1998; Reed College (Portland, Oregon, US) and Stanford University (Palo Alto,




Facebook-ing Vergil's Aeneid: Social Network Analysis of a Classicai £pic : 340
May 2017

had begun work on a comprehensive concordance of the works of St. Thomas Aquinas.*® While
many classical texts and their translations are saved in electronic storehouses such as Google
Books and Project Gutenberg, libraries of classical texts have also been carefully curated.
Though the discussion of the discussion of classics and computers should wait for another
paper, it should not be denied that the relationship between the two disciplines has been
strong from the beginning.

Network theory has been used in the study of ancient material culture and archaeology.
Scholars such as Tom Brughmans have written broadly on the use of this type of analysis in

364

archaeology.”™" Network theory has also been tentatively applied to ancient history, most

California, US), March 1998; and Wiizburg (Germany), July 1998), December 15, 2015.
hitp://www.mccarty.org.ulk/essays/McCarty,%20Humanities%20computing.pdf. Willard McCarty, “Humanities
Computing” in Encyclopedia of Library and Information Science (New York: Marcel Dekker, 2003), 1226. Svensson,
“Humanities Computing as Digital Humanities.” ' :

353 Eor more on Busa’s work see Robert Busa, Index Thomisticus (Stuggart: Frommann-Holzboog, 1974); Robert
Busa, “The Annals of Humanities Computing: The Index Thomisticus,” Computers and the Humanities 14 (1980):
83-90. Robert Busa, “Complete Index Verborum of Works of St Thomas,” Speculum 25, no. 3 (1950): 424-5; Robert
Busa, “Half a Century of Literary Computing: Towards a ‘New’ Philology. Literary and Linguistic Computing,”
Historical Social Research / Historische Sozialforschung 7, no. 1 (1992): 69-72; Robert Busa, La terminologia
tomistica dell'interiorita; saggi di metodo per un'interpretazione della metafisica della presenza (Milano: Fratelli
Bocca, 1949).

=T Brughmans, “Facebooking the past: a critical social network analysis approach for archaeology.” In Thinking
beyond the Tool: Archaeological Computing and the Interpretative Process, A. Chrysanthi, M.P. Flores, and C.
Papadopoulos (eds). Oxford: Archaeopress, forthcoming; see previously idem, “Connecting the Dots: Towards
Archaeological Network Analysis,” Oxford Journal of Archaeology 29/3 (2010) 277-303; idem, “Thinking through
networks: a review of formal network methods in archaeology,” Journal of Archaeological Method and Theory (20
April 2012; available online at: http://dx.doi.org/10.1007/s10816-012-9133-8). Also look at T. Evans, R. Rivers, and
C. Knappett, “Physical and Relational Networks in the Aegean Bronze Age.” In European Conference of Complex
Systems - ECCS ‘06. 2006 (available online at: http://theory.imperial.ac.uk/~time/TSEpaper/AegeanECCS06.pdf); C.
Knappett, An archaeology of interaction: network perspectives on material culture and society. New York: Oxford
University Press, 2011; C. Broodbank, An Island Archaeology of the Early Cyclades. Cambridge, UK: Cambridge
University Press, 2002. F. Coward, “Small Worlds, Material Culture and Ancient Near Eastern Social Networks.” In
Social Brain, Distributed Mind, Robin Dunbar, Clive Gamble, and John Gowlett (eds.), 449-479. Oxford University
Press, 2010. S. Graham, EX FIGLINIS: The network dynamics of the Tiber Valley brick industry in the hinterland of
Rome. Oxford: Archaeopress, 2006; see also idem, “The Space Between: The Geography of Social Networks in the
Tiber Valley.” In Mercator Placidissimus. The Tiber Valley in Antiquity. New Research in the Upper and Middle River
Valley, Filippo Coarelli and Helen Patterson (eds.), 671-686. Rome: Edizioni Quasar, 2009; idem, “Converting 2-
mode Networks to 1-mode Networks,” Electric Archaeology (8 Feb 2012; available online at:
http://electricarchaeologist.wordpress.com/2012/02/08/converting-2-mode-networks-to-1-mode- networks/).




acebook-ing Vergil's Aeneid: Social Metwork Analysis of a Classical Epic 341
Aay 2017

=

365

predominantly by lan Malkin.”™ The first book-length treatment of the subject was Giovanni

366 . . .
Social network analysis has also driven the

Ruffini’s Social Networks in Byzantine Egypt.
studies of Diane Cline. Though she has focused on the application of the visualizations rather
than the mathematics, she has used the resulting images with great success in her studies of
Pericles and Alexander the Great.*®’

As far as the use of social network analysis and literature, in 1990, Michael C. Alexander
and James A. Dankowski examined 280 letters of Cicero in order to better discern the
communication and social structure during the Roman Republic. They specifically focused on
the interactions between patricians and equites.*®® Their study first appeared in a Dutch journal
dedicated to social networks, and its publication went virtually unnoticed.*® In 2011, Jeff
Rydberg-Cox analyzed the Greek tragedies available through the Perseus Digital Library to study
the underlying relationship structures of the plays.>”®

In terms of the application of social network analysis theories and methodologies to
pieces of epic literature, there has been a particular focus on the epics of Homer, which loom

more vividly in the minds of popular culture than that of Vergil. As noted above, in 2012,

Padraig Mac Carron and Ralph Kenna published an article, “Universal Properties of Mythological

%% | Malkin, C. Constantakopoulou, and K. Panagopoulou (eds.), Greek and Roman Networks in the Mediterranean.

London: Routledge, 2009; |. Malkin, A Small Greek World: Networks in the Ancient Mediterranean. Oxford: Oxford
University Press, 2011. Josiah Ober, Democracy and Knowledge: Innovation and Learning in Classical Athens
(Princeton: Princeton University Press, 2008).

%88 Giovanni Ruffini, Social networks in byzantine Egypt (Cambridge: Cambridge University Press, 2008).

*¢7 Diane Harris Cline, “Six Degrees of Alexander: Social Network Analysis as a Tool for Ancient History,” Ancient
History Bulletin 26 (2012): 59-69. Diane H. Cline, “Social Network Analysis and Ancient History,” paper presented at
annual meeting for the American Philological Association (APA), Chicago, Illinais, January 3, 2014.

3% Michael C. Alexander and James A. Dankowski, “Analysis of an Ancient Network: Personal Communication and
the Study of Social Structure in a Past Society,” Social Networks 12, no. 4 (December 1990): 313-335.

%9 Diane Harris Cline, “Six Degrees of Alexander: Social Network Analysis as a Tool for Ancient History,” 60

37° Ryberg-Cox, 1-11.
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Networks.” They explore Joseph Campbell’s claim that mythological narratives share the same
fundamental structure, i.e., the monomyth, by analyzing the Anglo-Saxon epic Beowulf,
Homer’s lliad, and the Irish epic Tdin B6 Cuailnge as well as four fictional narratives — Hugo's Les
Misérables, Shakespeare’s Richard Ill, Tolkein’s Fellowship of the Ring, and Rowling’s Harry

Potter.>’

They find that the social network in the lliad had properties that were related to real
social networks. The seeming veracity of their relationships seemed to support the
archaeological evidence that supported the historicity of some of the events in the lliad.
Expansions of this study appeared from the same authors in subsequent years.>”?

Appearing soon thereafter in 2013, P.J. Miranda, M.S. Baptista, and S.E. de Souza Pinto,
analyzed Homer’s Odyssey as a static network, based on co-occurrence relationships. They
discovered that the Odyssey’s social network was “small world, highly clustered, slightly
hierarchical and resilient to random attacks” and thus reflective of real world networks.*”
Similar to Carron and Kenna they found that, in social topological terms, the Odyssey was more
reflective of reality, and they concluded that the Odyssey may be a mixture of myth- and
historically-based societies. In 2015, Dimitrios Kydros, Panagiotis Notopoulos, and Georgios
Exarchos focused only on Homer’s lliad. Utilizing a static network, based off of co-occurrence

relationships, where “corresponding actors interact in some way,” this paper reaches a similar

< 3
conclusion to Carron and Kenna. 4

** Mac Carron and Kenna, “Universal Properties of Mythological Networks,” 1-6. Joseph Campbell, The Hero with a
Thousand Faces (Princeton: Princeton University Press, 1949).

*72 padraig Mac Carron, “A Network Theoretic Approach to Comparative Mythology.” Ralph Kenna and Padraig
Mac Carron, “Math Meets Myths: Network Investigations of Ancient Narratives.” Ralph Kenna and Padraig Mac
Carron, “A Networks Approach to Mythological Epics.

373 Miranda, Baptista, and de Souza Pinto, “Analysis of communities in a mythological social network.”

e Kydros, Notopoulos, and Exarchos, “Homer’s lliad — A Social Network Analytic Approach,” 118.
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Table 2: Summary of SNA Scholarship on Classical Literature
Author Year | Topic Network Type Hypothesis
Alexander and Dankowski | 1990 | Letters of Cicero Static Co-Occurrence | Il
Rydberg-Cox 2011 | Ancient Greek Tragedy | Static Co-Occurrence | I
Carron and Kenna 2012 | lliad etc. Static Co-Occurrence | |
Miranda, Baptistsa, and 2015 | Odyssey Static Co-Occurrence | |
de Souza Pinta
Carron 2014 | lliad etc. Static Co-Occurrence | |
Kydros 2015 | lliad Static Co-Occurrence | |
Kenna and Carron 2016 | lliad etc. Static Co-occurrence | |
Kenna and Carron 2017 | lliad etc. Static Co-Occurrence | |

Following in the tradition of scholarship that focuses on the application of social

network analysis to literature, the types of hypotheses asked and answered differ from one

another (Table 2). Using the same notation from section 2.4, there is a distinct preference for

an examination of whether or not classical epics are able to copy real-world models.

375

There is

less of an examination of character roles and relationships. Overall, however, the application of

this methodology to classical literature and, more generally, the classical world is limited in

scope, far more so than in literature in general. This limitation may be because of the

mathematical foundations of social network analysis well as the difficulties involved with

analyzing Latin and Greek texts in their original languages, though all studies so far have relied

on English translations.

*”% Hypothesis Type | ... Type Il... Type lll.
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3 METHOD

3.1 Introduction

In this section of the paper, there is discussion of key terms that serve as the basis for the
discussion of networks, in particular, what constitutes a “node” and a “link” (section 3.2). There
is then a focus on how the networks were constructed for this study and a detailed description
of the networks that were created (section 3.3). Lastly, social network analysis metrics that

describe the general properties of these networks are provided in greater detail (3.4).

3.2 Terminology

In mathematical terms, a graph, G, consists of an ordered pair G = (V, E) with a set of vertices V

376

and a set of edges E.°"° As noted by Kydros and MacCarron, in recent scholarship, the two

terms, graph and network, have become almost indistinguishable in nature (see Table 2. &
network, which is more often referred to as a graph in mathematical literature, possesses a
certain

e number of nodes, indicated by N, which represents the number of components in the
system, as well as a certain number of 24
o
e number of links, indicated by L, which represents the total number of interactions
between these nodes.>”®

%7€ Mac Carron, “A Network Theoretic Approach to Comparative Mythology,” 5. Jayannavar et al. 37. Kydros,
Notopoulos, and Exarchos, 118. Agarwal, Corvalan, Jensen, and Rambow, 91. Wasserman and Faust, 71 and 95.
e Kydros, Notopoulos, and Exarchos, 118. MacCarron, “A Network Theorietc Approach to Comparative
Mythology,” 5.

378 Barabasi, 2.2.

Barabdsi 5. M. E. J. Newman. Networks: An Introduction (Oxford: Oxford University Press, 2010), 109.
Wasserman and Faust, 95.

379
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Table 3: Terminology®*°
Graph Theory Network Science | Physics | Sociology
Graph Network
Vertex Node Sites Actors
Edge Link Bonds Ties

In terms of types of graphs, a simple network or simple graph has only a single link

between a pair of nodes (see figure 1). A multigraph contains multiedges, which contain more

than one link between a pair of nodes.*®* For the purpose of this paper, if multiple links existed

between a pair of nodes, they have been condensed down to one and self-edges or self-loops
were created. In these self-loops, nodes are connected to themselves, are present.38 Nodes are
representative of the characters in the Aeneid as well as collective groups that act as one. Links
are representative of the different relationships, though the issues of what constitutes a node
and a link is discussed in greater detail in section 3.2.

SELF-LOOP

EDGEg

Figure 1; Sample Graph

%% Barabasi 6. Newman, 109.

381
Newman, 110.
**2 Newman, 110. Examples of these self-loops represent soliloquies for the conversational network.



Facebook-ing Vergil's Aeneid: Social Network Analysis of a Classical Epic 346
May 2017 '

When considering simple networks, there is a further breakdown of types:

(1) When links connect individuals that regularly interact with one another at work,
organizational or professional networks are derived

(2) When links connect friends to each other, friendship networks are derived

(3) When links connect individuals that have an intimate relationship, sexual networks
are derived.

(4) When links connect individuals that email or call one another, acquaintance
networks are derived.

o

The type of networks helps to determine the types of questions that may be asked of the data

as well as the type of questions that can be answered.

(1) For professional networks, it is possible to use the present networks to discern the
success — or failures —in the structure of the organization.

(2) For friendship networks, it is possible to see how ideas, products, and habits can be
spread.

(3) For sexual networks, it is possible to study the spread of sexually transmitted
diseases

(4) For acquaintance networks, it is possible to capture a mix of professional, friendship,
or intimate links in the context of communication and marketing.*®?
O

For this study, the networks derived from the Aeneid are most similar to friendship networks.?®*

In many networks, the question of whether or not a link between two nodes is simply a
“yes” or “no” question. A connection exists or there does not. When this situation arises, the
network is said to be unweighted. Alternatively, networks can be weighted, in which the links
have a strength, weight, or value to them.*® The weight of the network may interact with the
directionality, but these are two characters that can be included or excluded. A directed

network, or digraph, is a network in which each link has a direction, pointing from one node to

383 Barabasi 6. Links can also be used in different types of network analysis. For example, they can be used in the

“evaluation of one person by another,” “transfers of material resources,” “association or affiliation,” “behavioral
interaction,” “movement between places or statuses”, “physical connection,” “formal relations,” and “biological
relationships.” Wassermann and Faust, 18 and 37.

o Compare to Elson and McKeown, “Automatic Attribution of Quoted Speech in Literary Narrative.”

Newman, 112. Ardanuy and Sporleder, 13. In graph theory, these figures are known as valued graphs or valued

directed graphs Wasserman and Faust, 140-141.

385
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another. These links are referred to as directed links.*® In figures, the direction is indicated by
arrows.*®’

To represent the network mathematically, an adjacency matrix, otherwise known as a
sociomatrix, can be created. The adjacency matrix A of a simple graph with elements A;. Note
that, when network is undirected, this matrix is symmetric, i.e., if there is an edge between i

388

and j, then there is an edge between jand i.”> When a network is weighted, the elements in

the adjacency matrix values equal the weights of the corresponding connections (see appendix
l) 389

3.3 Construction of Networks

The analysis of each book of the Aeneid was executed through the close analysis of the printed
Latin text. Conversations and appearances of characters were not generated by computer,
rather they were done by hand through a close reading of the text and all references and word
counts have been generated by hand.**® These by-hand annotations allow for a more certainty
in terms of the importance of the relationships discovered. Graphs were generated through the

391

open-source program, Gephi.”" Stanley Lombardo’s translation of the Aeneid and the Packard

Humanities Institute text were used as points of reference. Word counts were derived from the

text in the original language as presented in the Loeb Classical Library edition of the Aeneid.>*?

386 Newman, 112-114. Wasserman and Faust, 121-122.

Newman, 112-114.

Newman, 111. Kydros, 120. Wasserman and Faust, 150-152.

389 Newman, 110-113. Barabasi, 11-12; 15.

30 Eor the purpose of this analysis, the edition of the Latin text and its corresponding English translation was that
of the Loeb Classical Library. Additionally, Stanley Lombardo’s translation of the text was also closely examined.
Other authors such as Agarwal and others, who executed studies of single texts or small groups of text, have also

annotated texts by hand.
391

387
388

392
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As noted by Kydros, two critical questions when constructing networks: (116) 93

a) How is a character defined?
o The answer yields the set of nodes in the network.
b) How is the relationship between characters defined?
o The answer yields the set of links in the network.
o
With these two questions in mind, when examining Vergil’s Aeneid a conversational network in

which two character nodes are connected by an edge when there is explicit dialogue between
the two was created.*®*
Each network comprises of nodes, which normally denote individual social entities and

d.**® Social entities may be individual, corporate, or

here represent the characters of the Aenei
collective social units.>*® As observed by Alberich and their study of the Marvel comic universe,
some difficulties may arrive in the identification of characters — and therefore the labelling of
nodes — due to the fact that the same person in the Marvel Universe make take on different
personalities. Therefore, every “person” is assigned a node, independently of the nickname or
personality under which it appears.®®’ Similar issues arise in terms of the Aeneid because
characters often masquerade as others. For example, in Book 12 of the Aeneid, Juturna, the
sister of Turnus, assumes the guise of_l\/letiscus in order to defend of her brother. In these
situations, the awareness of those around the disguised were taken into account by listing the

conversation as by the person and not the disguised identity. The question of who constitutes a

character is also surprisingly difficult for, as Kydros notes, a character can represent a group of

393 Wasserman and Faust, 5-12.

Ardanuy and Sporleder, 12. Cf. Jayannvar et al., 36.

3% \Wasserman and Faust, 17.

3% \Wasserman and Faust, 17.

397 Alberich, Miro-Julia, and Rosselld, 4. Elson and McKeown, 142.

394
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humans, “especially when the group acts and reacts as a whole” (117). For example, when
Aeneas addresses his troops, they are listed as a collective, “The Trojans.”
In the case of the conversational networks, the networks are directed, i.e., who is

d.*®® There are weighted nodes, which are relative to the total number

addressing whom is note
of words spoken by that character, and weighted edges, which are related to the total number
of words exchanged between the two characters.’®® Following the example of Elson, Dames,
and McKeown, the length of the quote is added to the edge weight because it is hypothesized
that the number of words exchanged between characters is related to the strength of their

%0 This edge weight is then normalized by the length of the Aeneid, which contains

relationship.
some 64,000 words. Appendix | lists all of the conversations within the Aeneid, sorted by book
and then by line number. Appendix | also provides an adjacency matrix (see section 3.2) in
which the rows and columns represent nodes and an entry in row i and column j represent a tie
from i to j. The values correspond to the amount of words exchanged between characters.

Elson et al. define a dialogue interaction as such when they meet three criteria:

1. The characters are in the same place at the same time;

The characters take turn speaking; and

3. The characters are mutually are aware of each other and each character’s
speech is mutually intended for the other to hear.**!

A

0
In order to define “speech” or “dialogue,” let us turn to Gilbert Highet’s definition:

398 . . 3 . i .
Gil et al. made use of an algorithm, which “considers an interaction to have occurred between two characters

whenever the characters speak nearby lines in the same scene (4). “Nearby” means when two characters
exchanged lines in the same scenes within a certain number of lines between one another. In this case, it was
within 10 lines.**®
99 |n interaction networks, interactions can be directly observed or reported on and examples of such activities
such as who people talk to, watch movies with, hang out with , or communicate with. 31
400

Elson, Dames, and McKeown, 143

401 Elson, Dames, and McKeown, 141.
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A speech is one or more sentences supposed to be the actual words of a character,
framed together on one single occasion — either spoken aloud, or directly reported as
being spoken, or shaped in the mind without utterance.
Highet measures speech by line numbers because incomplete lines are not statistically
equivalent to whole lines and because incomplete lines are not equal to one another.*%
Highet's speech lengths can be found in Appendix I. For the sake of this paper, there was a
focus on the word length of speeches. There are 24,381 words of dialogue in the Aeneid, which
represents only about 40% of the text. As such, the conversational networks, because they only
focus on spoken interactions, fail to capture a huge part of the interactions in the epic.*®
There are 334 speeches in the Aeneid, including dialogue quoted within the context of

404

other speeches.”™ For example, in Book 2 and 3 where Aeneas is recounting his journeys to the

Carthaginian queen Dido, reported speeches are treated as entities separate from Aeneas’
overarching speech. If these speeches were not counted separately, there would only be 290
speeches. Figure 2 shows the distribution of speeches across the books of the Aeneid, and

there is “variety in the ratio of speech to action, as in every other important structural

7405

principle. On average, there are about 28 speeches per book. There are 98 characters who

406

participate in conversation either as a receiver or transmitter.”™ Figure 3 also shows the

distribution of the number of speakers in each book of the Aeneid. These distributions provide

2 Gilbert Highet, The Speeches in Vergil’s Aeneid (Princeton, New Jersey: Princeton University Press, 1972), 18-19.
403 Ardanuy and Sporleder, 12.
a04 Depending on the calculations of speech, these numbers can vary. For example, Highet found that there were
333 speeches.
405 .

Highet, 20.
106 Highet reports 90 different speaking characters (20).



Facebook-ing Vergil's Aeneid: Social Network Analysis of a Classical Epic

May 2017

351

a new kind of insight into each book of the Aeneid as “Vergil conceived each book as an artistic

unit, with its own special structural line

Figure 2;
Distribution of Speeches
45 2
$ 40 35 36 35
G 35
S 3
' 2 2
£ 30 2424 28
2 25 20 21 1g 20
S 20
I
S
£ 10
3
z 2
0
N MmN W0y
MM N o o M M 2 oy T
cC 0 QQ © 0 Q 06 0 0 XM x¢
O 0O ¢ O ¢ O G o ¢ ¢© ¢C
&0 Mmom MmO oo o0 MmO C
o s I 0]

Books in the Aeneid

»407

33

Book 12

Number of Conversants

= s D
[« 2RV, IR RN Vi1

o wum

13

21

Figure 3:
Distribution of Conversants

211

25

N
wm

22 23

5
/
ki1l

Book 6
Book
Book &
Book S
Book 10
ok

Books in the Aeneid

20

7

Book 1.

From the conversational network, static and dynamic networks have also been derived.

The static networks do not consider the factor of time, rather they look at the Aeneid in its

entirety. As such they allow for insight into the relationship structures in the novel as a

whole.%®

the Aeneid not holistically but rather in terms of its individual books.

409

By considering the

The dynamic networks in literature relatively recent developments, and they look at

temporal dimension of novels, it allows one to consider the development and the varying roles

of characters.*™ For example, although Turnus only emerges as a big player in the latter half of

the Aeneid, his role can seem to out shadow others when the Aeneid is considered in its

entirety. On the other hand, by breaking down the Aeneid book by book, it becomes clearer

“7 Highet, 20.

“%8 Ardanuy and Sporleder, 13.
409 Agarwal, Corvalan, Jensen, and Rambow, 90.
e Ardanuy and Sporleder, 13-14.
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that while Aeneas is a very active character, there are still moments when he is more inactive
compared to others.*! It is possible to build a fuller picture of the role played by a character
(Argarwal 88). With the development of the dynamic and static networks, a total of two
networks were constructed during the course of this paper. Subsequently, they are referred to

as the Static Conversational Network (Nasc) and the Dynamic Conversational Network (Napc).

3.4 Social Network Analysis Metrics

3.4.1 Degree, Average Degree, and Degree Distribution

The degree, k, is a key property of the node. It represents the number of links that a

412

node has to other neighboring nodes.”“ In other terms, the degree of a node measures the

13 The degree of the i ™ node is denoted by k;. For example, in the Static

“activity” of the actor.
Conversational Network, the degree of a node represents the number of characters with whom
that specific character con\./erses with throughout the Aeneid.

In an undirected network, the total number of links, L, is expressed as the sum of the
node degrees. It is calculated as:

N
1

i=1

While the degree is an important property of an individual node, the average degree is an

important property of an entire network. It denotes the average number of links that a node

a1l Agarwal, Corvalan, Jensen, and Rambow, 94.
412 porabasi 8-10. Alberich, Miro-Julia, and Rosselld, 7. Kydros, Notopoulos, and Exarchos, 120-121.
413

Wasserman and Faust, 100.
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4 1n an undirected network, the average degree is calculated as:

N
Z_L
TN
i=1

To see the variability of nodal degrees, to find the variance of the degrees, S3, is calculated as:

has to other nodes.

er—\

2 Zévzl kl, - (k)z
B N

A high variance suggests that the characters represented by the nodes differ in “activity,” as
demonstrated by the number of links to each character.**”

In directed networks, such as the conversational networks, a node’s total degree, k;, is
made up of the incoming degree or indegree, k{", and the outgoing degree or outdegree, k"
The incoming degree represents the links that point towards node i while the outgoing degree

2% The in-degree is a measurement of

represents the links that point away from node i.
receptivity or popularity, while the out-degree is a measurement of expansiveness. For
example, in the conversational network, the in-degree shows how many speakers addres this
certain character while the out-degree shows how many listeners this same character has. The
total degree is calculated as:

ki — kiin + kiout
Based on the values of the degree, there is a particular vocabulary for labeling these four kinds

of nodes. A node is a(n):

a) Isolate if k;™ = k;°“*= 0

1 Alberich, Miro-Julia, and Rosselld, 7. Wasserman and Faust, 100-101. Agarwal, Corvalan, Jensen, and Rambow,
91. Elson, Dames, and McKeown, 144. Kydros, Notopoulos, and Exarchos, 120-121. Beveridge, 20. Wasserman and
Faust, 100-101.

Wasserman and Faust 101.
'® Barabasi 8-10. Newman, 133-136. Scott, 69. Agarwal, Corvalan, Jensen, and Rambow, 91. Wasserman and
Faust, 125-126.
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b) Transmitter if k;™ = 0 and k;°*> 0

c) Receiverif k;"™ >0and k;°** =0

d) Carrier or ordinary if k;™ > 0 and k;°**> 0

o
The difference between a carrier and an ordinary node is that the carrier has an in-degree and
out-degree precisely equal to one whereas an ordinary node has in-degree and/or out-degree

417

greater than one, though these values are specifically for unweighted networks.”™" In a directed

network, the total number of links, L, is calculated as:

N N
— %Z kiin :%z kiout
i=1 i=1

In a directed network, the average degree is calculated as:

(kln) — NZ k in — kout Z k Out

These values are equal because the same set of arcs are considered but simply from different

7418 |n others words, for a directed network, the number of links and average degree

“directions.
are calculated using either the in-degree or out-degree. One may choose either measure (but

not both) because the in-links and out-links make up the same set of connections in the

network, but simply are viewed from different nodes’ perspectives.

3.4.2 Distances, Average Path Length, Diameter**®

It is often important to know whether it is possible for one node to be able to reach

another via a link. From there, the question is the number of ways two nodes can be connected

17 \Wasserman and Faust, 128.
“18 \Wasserman and Faust, 127.
19 Alberich, Miro-Julia, and Rossello, 9.
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2% 1n a network, a path is a route that moves from one node to

and which way may work best.
another through various links in a network.*?* The length of a path represents the precise
number of links along that path. The distance, d or dj, is the shortest path between nodes i and

22 The distance is also referred to simply as the

j, i.e., it possesses the fewest number of links.
shortest path or the geodesic path.*? In undirected networks, the distance between nodes i
and j and between nodes j and i are the same. In directed networks, that distance is not always
the same nor does a reciprocal relationship always exist.***

While the shortest path is often called the distance, the maximum shortest path in the
network is referred to as the diameter of the network, denoted by dpay. In other words, it is the
largest distance between any pair of nodes within the network.**® Similarly, the eccentricity or
association number of the node is the largest distance from one particular node to any other
node in the network. The average eccentricity of the network is obtained by averaging the
eccentricity of all nodes in the network.*?®

The average path length, denoted by (d), is the average distance between all node pairs

427

in the network.”" This measurement is most popularly referred to as the “degrees of

separation.” A small value means that the information is passed along quickly between

20 \Wasserman and Faust, 105.

“I More generally, a path may be referred to as a walk, which is a sequence of incident nodes and links. A trail is a
walk in which all links are distinct while the nodes may be used more than once. A path is a walk in which all links
and nodes are unique. Wasserman 105-107.

22 Barabasi 20. Newman, 139. Alberich, Miro-Julia, and Rossello, 9. John Scott. Social Network Analysis: A
Handbook. 2™ ed. (London: Sage Publications, 2000), 68. Kydros, Notopoulos, and Exarchos, 120.

2 Barabasi 21. Newman, 140. Kydros, Notopoulos, and Exarchos, 121. Wasserman and Faust, 110.

%4 Barabasi 20.

“2% Barabasi 22. Alberich, Miro-Julia, and Rossello, 9. Kydros, Notopoulos, and Exarchos, 120. Miranda, 4-5.
Wasserman and Faust, 110-111 and 134,

426 Kydros, Notopoulos, and Exarchos, 121. Wasserman and Faust, 111.

427 Alberich, Miro-Julia, and Rosselld, 9. Stiller and Hudson, 61. Stiller, Nettle, and Dunbar, 399. Miranda, Baptista,
de Souza Pinto, 4.
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different nodes, while a large value means that it must pass through more intermediaries to

428

spread throughout the network.” For a directed network, the average path length is

calculated as:**®

1

i,j=1,N
=31

3.4.3 Connectedness

In an undirected network, nodes are connected if there is a path between nodes. They are
disconnected if no such path exists. A network is connected if all pairs of nodes are connected. A
network is disconnected, if at least one pair or connection does not exist. When such
disconnects occur, components or clusters, which are subsets of nodes within a network,
appear. When clusters of nodes exist in a network, they can be connected by a critical link,
which is referred to as a bridge.”° Such links, however, do not always exist nor do they have to.
Furthermore, the removal of a bridge leaves more components than when the bridge is

d.**! A measure of the overall connected nature of the network, is the connectance,

include
which measures the proportion of possible links that are realized. At the character level,

Connectance is calculated as

L
(N-1)

where Li represents the links from a particular character, and for the entire work as

428 Stiller, Nettle, and Dunbar, “The Small World of Shakespeare’s Plays,” 399.

29 Barabasi 22-23.
30 Barabasi 24. Wasserman and Faust, 109-110.
1 \Wasserman and Faust, 114.
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L
NN —1)

The results range from 0 for a group of completely unlinked nodes to 1 for a fully connected set

in which every character interacts with one another.”*

3.4.4 Clustering Coefficient**?

The clustering coefficient measures the probability that two nodes, which are linked to a third

common node, have a higher probability of knowing one another through this common

434 435

node.”™" Alternatively, this measurement is referred to as the link density.” For a node i with

degree k, the local clustering coefficient for undirected networks is calculated as:

2L,
kiley — 1)

C; =
where L; represents the number of nodes in the neighborhood of node i. This coefficient
measures the fraction of neighbors of node i that are linked directly to one anotheras 0 < G <
1. Cirepresents the probability that two neighbors link to one another.

e (G=0 if none of the neighbors of node i link to each other
e (G=1 if the neighbors of node i all link to one another to form a complete graph

436

If all links are present, the graph is said to be complete.”™ Characters with a high clustering

coefficient tend to stay with the same group of people and will seem to have strong links with a

32 stiller and Hudson, 399).

433 Alberich, Miro-Julia, and Rosselld, 9-10

Alberich, Miro-Julia, and Rosselld, 9-10. Carron and McKenna 28002.1. Gil, Kuenzel, and Suen, 4. Kydros,
Notopoulos, and Exarchos, 121, Stiller and Hudson, 61. Stiller, Nettle, and Dunbar, 399-400. Carron and Kenna,
“Universal Properties of Mythological Networks,” 1.

435 Stiller, Nettle, and Dunbar, 399. Wasserman and Faust, 101-103. Elson, Dames, and McKeown, 144. Kydros,
Notopoulos, and Exarchos, 120. Stiller, James and Matthew Hudson, 61. Wasserman and Faust, 101-102 and 129.
*3 \Wasserman and Faust, 102.
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select few.*®’

3.4.5 Giant Component

Nodes are connected when there is at least one path that connects them. Nodes can also be
connected through intermediate collaborators or partners. The giant component represents the

438
d.

largest subset of nodes that are connecte The center of the giant component is the node

that minimizes this distance through its connections.**

4 NETWORK PROPERTIES

4.1 Introduction

Extracting social networks from novels allows the novel to be transformed into a “schematic

7440 11 other

representation of its core structure, taken from the interactions of its characters.
words, a character-system arises from character-spaces.**! In this section, using the network

metrics established in section 3.4, the static and dynamic conversational and co-occurrence

networks are explored. General properties of the networks are established.

4.2 Conversational Networks: Static & Dynamic

The most readily apparent property of a network is the number of nodes, N, and the number of

links, L, and this helps to demonstrate the overall size of the network. In total, there are 132

7 stiller and Hudson, 70.

438 Alberich, Miro-Julia, and Rosselld, 8. Carron and Kenna, “Universal Properties of Mythological Networks,” 2.
Alberich, Miro-Julia, and Rossell$,9. Moretti, 4.

440 Ardanuy and Sporleder, 14.

4 Moretti, 3.
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TABLE 1: NODES & LINKS
1 ‘ ' STATIC NETWORKS : ,
Number of Nodes Number of Links
132 226

‘Number of Nodés

1 2 3 4 5 6 7 8 9 10 11 12

13 20 14 11 25 14 14 12 44 25 23 20

Number of Links

18 20 15 13 30 21 17 14 28 34 25 26
participants, whether speakers or listeners, or in the Ianguége of network theory, whether they
are isolates, transmitters, receivers, or carriers/ordinary (see section 3.4.1). Contrast that with
the numbers in the dynamic network. Understandably in the individual books of the Aeneid, the
number of participants is significantly smaller — as is the number of speeches — per individual
book. Furthermore, compared to the total number of characters in the Aeneid, more than 700
characters, the conversational network is significantly more limited in its scope, though it is

more precise in terms of how relationships are identified.**?

Also, remember that the links
represent not the total number of speeches in this unit of the Aeneid but rather the number of
unique pairings of speakers/listeners. While Aeneas and Venus speak to one another on
multiple occasions in Book 1, this relationship has been condensed to one link. This condensing
has occurred because it is easier to deal with two-dimensional matrices rather than the three-

dimensional matrices that would be needed for networks with multiedges. This explains why,

though there are some 334 speeches in the Aeneid, the number of links is only 226.

“2n comparison, Knuth reports that there are 561 nodes in Homer’s /liad. MacCarron and Kenna calculate 716.

Kydros, Notopoulos, and Exarchos, 117. D. Knuth, The Stanford GraphBase, A Platform for Combinationatorial
Optimiaaiton (ACM Press, Addison-Wesley, 1993), 12-14, 45-46.
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The average degree represents the average number of characters with whom a person
as spoken with or interacted with.**® Remember that the conversational network is directed,
i.e., that who speaks to whom and who is spoken to is taken into account. With this in mind,
the average degree maintains those patterns of speech. In the entire Aeneid, a character
interacts on average with almost two characters.

TABLE 2: AVERAGE DEGREE
 STATIC NETWORKS

1.70
5 A TE NETWORKE i S S
1 2 3 4 5 6 7 8 9 10 11 12
1.39 1 1.15 1.18 1.2 15 1.212 117 123 136 1.09 1.3
The average weighted degree reflects how much dialogue, on average, is exchanged
between two people, in contrast to the average unweighted degree which shows only how
many people to whom a character may be connected and does not give weight to the
relationships. The weight of the nodes was also normalized to show the percentage of words
spoken by the character in that specific book of the Aeneid. This calculation allows for a
comparison between books and between character pairings (see Appendix I).
The underlying theory behind the weighting of the degree is that characters that speak
with one another are more likely to have a stronger, and arguably a more meaningful,
relationship. For example in Book 5 of the Aeneid, characters, on average, exchange only 60

words with another. This is similar to only about thirty seconds of conversation. When Aeneas

hosts various funeral games in honor his father, Anchises, this book is heavier on action rather

43 Alberich, Miro-Julia, and Rosselld, 7. Wasserman and Faust, 100-101. Apporv Agarwal, Augusto Corvalan, Jacob
Jensen, and Rambow, 91. Elson, Dames, and McKeown, “Extracting Social Networks,” 144. Kydros, Notopoulos,
and Exarchos, 120-121. Beveridge, 20. Wasserman and Faust, 100-101.
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than dialogue. With the boat races, foot races, boxing contest, archery contest, and exhibition
of horsemanship, Vergil allocates far more words to describing the scene and the actions of his
characters rather than to the exchange of dialogue between the Trojans.

TABLE 3: AVERAGE WEIGHTED DEGREE

184.752
1 2 3 4 5 6 7 8 9 10 11 12

178.92 84.45 139 197.36 62.2 226.79 95.07 184.42 79.18 74.44 119.04 93.52
TABLE 3: AVERAGE WEIGHTED DEGREE (Normalized)

184.752

1 2 3 a4 .5 6 7 8 9 10 11 12
7.692 5 7692 909 4 714 714 833 455 400 4.35 5.00

The connectance (or link density) measures the proportion of possible links between
characters.*** This measurement considers not only what relationships exist but also what
relationships could possibly exist. For example, in Book 9, there are an unusual number of
speakers, 44 characters to be precise, and 28 unique pairings (table X). Yet despite this large
number of characters, only 6% of the relationships possible are realized. Simply, this number
suggests that more dialogue had the potential to happen —and may have happened without
the record of Vergil — and this is true throughout the Static and Dynamic Conversational

Networks.

aas Stiller, Daniel Nettle, and Dunbar, 399. Wasserman, 101-103. Elson, Dames, and McKeown, “Extracting Social

Networks,” 144. Kydros, Notopoulos, and Exarchos, 120. Stiller and Hudson, 61. Wasserman and Faust, 101-102
and 129.
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TABLE 4: CONNECTANCE

1 2 3 4 5 6 7 8 9 10 11 12
12 05 10 12 05 12 09 11 06 .06 .05 .07

Similar to the connectance, the giant component is the largest subset of nodes with
their corresponding links and thus shows how connected a set number of characters are.*®* The
center of the giant component is Aeneas as he minimizes the sum of the distances from himself

to all other nodes in this connected grouping. This central character has been considered the

protagonist of the story.

TABLE 5: GIANT COMPONENT

MAORK

Number of Nodes Percentage

118 » | 89.39
1 2 3 4 5 6 7 8 9 10 11 12
Nodes
# 11 11 - 9 14 - - 8 - 23 21 18
% 84.62 55 - 81.82 56 - - 66.67 - 92 91.3 90
Links

H 17 14 - 11 21 - - 12 - 33 24 25
% 94.44 70 - 8462 70 - - 85.71 - 97.06 96 96.15

The average path length is the average distance between all node pairs in the
network.**® This measure is referred more popularly to as “degrees of separation” as it shows
how quickly information could be passed around.**” Understandably, in the Static

Conversational Network, the average path length is the largest as there are significantly more

> Alberich, Miro-Julia, and Rosselld, 8. Carron and Kenna, “Universal Properties of Mythological Networks,” 2.

Alberich, 9. Stiller and Hudson, 61. Stiller, Nettle, and Dunbar, 399. Miranda, Baptista, de Souza Pinto, 4.
i Stiller, Nettle, and Dunbar, 399.
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characters. Overall, the amount of separation between characters is limited. Related to this
measure, the diameter, the greatest distance between two connected nodes, can be

d.**® Like the average path length, the diameter shows that the networks are small.

calculate
This conclusion makes sense because of the limited nature of the conversational network,

which only considers characters who exchange explicit dialogue.

TABLE 7: AVERAGE PATH LENGTH

3.28

1 2 3 4 5 6 7 8 9 10 11 12
259 177 188 224 211 212 182 178 205 184 289 228

TABLE 6: DIAMETER

The clustering coefficient measures helps to determine how likely characters are to

group together and converse with one another. The average clustering coefficient is a value
between 0 and 1, with O representing a more fractured group and 1 resembling more of a
cligue. While the networks constructed from the Aeneid tend to be smaller in size, they are also
more fractured in nature.

TABLE 8: AVERAGE CLUSTERING COEFFICIENT

y AL NET VWO

e Alberich, Miro-Julia, and Rosselld, 9. Kydros, Notopoulos, and Exarchos, 120. Miranda, Baptista, de Souza Pinto,

4-5.Wassmerman and Faust, 110-111 and 134.
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5 “REAL WORLD” RELATIONSHIPS

5.1 Introduction

While with written text, readers have the ability to easily reference points at the beginning and

end, they still arguably face the same difficulties as play-goers in terms of keeping track of

49 An author’s ability to simulate real world relationship structures therefore can

characters.
lend to the reader’s ability to follow a story’s plot and to thus understand the storyline. Real
world networks are first seen...*° In the case of these networks, several defining features come

to the forefront. In order to be considered as having “real world” properties, networks must be

o Small World**

e Hierarchical Structure®?

e Assortatively Mixed by Degree
e Scale Free

e Vulnerable to Targeted Attack
e Robust to Random Attack

In this section of the paper, first metrics important to the evaluation of these real world

characteristics are discussed, including an introduction to random networks. Then, these

449 Stiller, Nettle, and Dunbar, 397-399.

#%0 carron and Kenna, “Universal Properties of Mythological Networks,”3.

51D ). Watts. Small Worlds. Princeton: Princeton University Press (1999). D.J. Watts and S.H. Strogatz. “Collective
dynamics of ‘small-world’ networks.” Nature 393 (1998): 440-442. Luis A. Nunes Amaral, Antonio Scala, Marc
Barthélémy, and H. Eugene Stanley, “Classes of behavior of small-world networks,” Proceedings of the National
Academy of Sciences U.S.A. 97 (2000): 111-149. H.R. Bernard, P.D. Killworth, M.J. Evans, C. McCarty, and G.A.
Shelly. “Studying Social Relations Cross-Culturally.” Ethnology 27 (1988): 155-179. F.R. Christopher Liljeros, C.R.
Edling, L.A. Nunes Amaral, H. Eugen Stanley, and Y. Aberg, “The Web of Human Sexual Contacts,” Nature 411
(2001): 907-908. M.E.J. Newman, “The Structure of Scientific Collaboration Networks.” Proceedings of the National
Academy of the Sciences of the USA 98 (2001): 404-409. S.H. Strogatz, “Exploring Complex Networks,” Nature 401
(2001): 268-276.

32 carron and Kenna, “Universal Properties of Mythological Networks,” 1. Erzsébet Ravasz and Albert-Lészl6
Barabasi, “Hierarchical organization in complex networks,” Physics Review £ 67, no. 026112 (2003): -1-7. Albert-
Laszl6 Barabdsi and Réka Albert, “Emergence of Scaling in Random Networks,” Science 286, no. 509512 (1999): 1-
11. arXiv:cond-mat/9910332v1 (Oct. 21, 1999)
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calculations are applied to the conversational and co-occurrence networks, and the networks

are evaluated on their own in terms of their ability to imitate these characteristics.
5.2 Metrics

5.2.1 Random Networks

While real world networks have been studied to discern the properties that naturally occur in
relationships, such networks can be reproduced through the creation of random networks.
These networks also can be juxtaposed against the existing networks and can help to discern if
the networks do in fact portray real world properties. These properties will be discussed soon
thereafter.*?

A random network consists of N nodes with the links pairing sets of nodes generated

454

randomly with probability p.”>" In a random network, the expected number of links takes into

account the probability p that two nodes are connected as well as the number of pairs that we

aim to generate as Lq, = YW1 \We can denote the average number of links as
N(N-1)
2
N(N-1)
L= ) ln=p——s
L=0

Based off of this calculation, the average degree of a random network is the product of the
probability p that two nodes are connected and Ly, the maximum number of links in a

network with N nodes**®

453 , .

Barabasi 4.
% Barabasi 4. Alberich, Miro-lulia, and Rosselld, 6-7.
455 G5

Barabasi 6-7.
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2
(ky === p(N = 1)

The degree distribution in a random network**®

N-1
Dk = (T)p"(l —p)N 1k

5.2.2 Small World

In order to be considered small world, two properties must be satisfied. The clustering
coefficient of the network should be significantly larger than that of the random network. The

average path length should also be significantly larger than that of the random network.

5.2.2a Average Path Length

The average path length, denoted by (d), is the average distance between all node pairs in the

k.*” For a directed network, the average path length is calculated ag:

1
@ =R, L,

i,j=1,N
i#J

networ

The network is said to be small world if d = d,gng.*”

%% Barabasi 9. Alberich, Miro-Julia, and Rosselld, 11.
47 Alberich, Miro-Julia, and Rosselld, 9. Stiller and Hudson, 61. Stiller, Nettle, and Dunba, 399. Miranda, Baptista,

de Souza Pinto, 4.
458

9 carron and Kenna, “Universal Properties of Mythological Networks,” 1.
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5.2.2b Clustering Coefficient

The clustering coefficient measures the probability that two neighbors of a node are linked (see

0 This large

section 3.4.4). In general, collaboration networks have large clustering coefficients.
clustering as well as a low average distance creates small-world networks. Moreover, if the
clustering coefficient of the network is significantly greater than the clustering coefficient of the
random network and if the average path length of the network is significantly larger than that
of the random network, C 3> C,qna, the network is small world.*** The C, 44 is the clustering

coefficient of a random network of the same size, i.e., the same number of nodes, and the

2
same average degree.46

2L;

G = key(ke; — 1)

5.2.3 Hierarchical Structure

By calculating all the degrees form all the nodes and backfilling the percentages, we can derive

%83 |n collaboration networks, the

p(k), the probability that a given node has the degree k.
distribution P(k) has a tail that follows either a power law, P(k) ~k*. For some constant, positive
exponent t, or a power law with an exponential cutoff, P(k) ~k* #1074 |n these situations, t
and c are two positive constants and c is large. The power law allows for the existence of a

small number of nodes with a very high degree. The cutoff prevents the existence of nodes with

high degrees. The cutoff exists because of the finite amount of time allowed for interactions.

460 Alberich, Miro-Julia, and Rosselld, 10. Barabasi Complex 25.

et Miranda, Baptista, de Souza Pinto, 5.
%2 Carron and Kenna, “Universal Properties of Mythological Networks,” 1.
e Miranda, Baptista, de Souza Pinto, 4.
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Due to this limitation, it is impossible for a node to interact with a certain number of individuals
within an upper bound.*®* If it follows the power law, the network is considered scale-free.*®
As seen in these graphs, assortative mixing by degree is the idea that vertices of high degree
associate with other highly connected vertices, while vertices of lower degree associated with
less linked.*®® To obtain the best fit of the distribution of degrees, we have logarithmically

binned the data and performed a linear regression of log(P(r)) on log(r).*®

5.2.4 Giant Component

The giént component represents the largest subset of nodes with their corresponding links. In
large collaboration networks, a very large subset of nodes are connected to one another and
thus the giant component is quite large. In fact, it is around 80% to 90% of all nodes in the
network.*®® Another possible calculation is that the average degree is consistently smaller than

the theoretical average degree calculated by the random model.**®

5.2.5 Attacks: Targeted & Random

With the betweenness centrality (section 6.2.5), it is possible to remove the most important
nodes to see how the giant component behaves after the removal of these nodes. This type of
removal is referred to as a targeted attack. If the network begins to break down quickly and the

giant component greatly decreases when the top 5% of nodes with the highest betweenness

464 Alberich, Miro-Julia, and Rossello, 11.

s Miranda, Baptista, de Souza Pinto, 4.

%8 carron and Kenna, “Universal Properties of Mythological Networks,” 2.

267 Alberich, Miro-Julia, and Rosselld, 5. '

“88 Alberich, Miro-Julia, and Rossell6, 8. Carron and Kenna, “Universal Properties of Mythological Networks,” 1.
%9 carron and Kenna, “Universal Properties of Mythological Networks,” 1. Alberich, Miro-Julia, and Rossell6, 8.
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centrality are removed, the network is said to be vulnerable to targeted attack and to lack

70 On the other hand, the

robustness. If the network remains connected, it is said to be robust.
random attack is when nodes are chosen at random to be removed.*’* In other words, if a few
key characters are still present after a random attack, the flow of information can be perceived.
It would not affect the plot nor the audience’s perception.472 A lack of robustness suggests that
a network is overly reliant on a few people.473 Moreover, vulnerability to targeted attack but
robustness to random attack hint that these networks may be scale-free, one of our essential

characteristics of real-world social networks.*”*

5.3 Results & Analysis

According to the approximate path lengths and clustering coefficients of the randomly
generated graphs in Gephi, the networks in the Aeneid appear to not be real. However, when
the distribution of the degrees is taken into account, we see that they do indeed follow a
power-law distribution and therefore are mixed assortatively. Moreover, the large giant
component also indicates that many books of the Aeneid are ‘the correct size for real world
networks; however, some do not quite fit the bill such as Book 2 and Books 3 and 7 contain no
giant component initially. When the giant component is subject to targeted and random attacks
the networks prove that they are vulnerable to targeted attack but are robust to random

attacks. Therefore, they seem to have characteristics of a real world network. Here, the

7% Carron and Kenna, “Universal Properties of Mythological Networks,” 3.

1 Miranda, Baptista, de Souza Pinto, 6. R. Albert, H. Jeong, and A-L Barabasi, “error and attack tolerance of
complex networks,” Nature 406 (2000) 378.

72 stiller and Hudson, di70.

473 Padraig Mac Carron, “A Network Theoretic Approach to Comparative Mythology,” 7.

7% carron and Kenna, “Universal Properties of Mythological Networks,” 3.
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presence of the dynamic networks come into use because it shows the varying ability of Vergil

to truly capture real world relationships. It also shows the varied character of the books as it

suggests that books heavy on exposition may provide too small a sample of speech to analyze

and to reflect real world principles.

Giant Component for a Targeted Attack of Napc
1 2 3 4 5 6 7 8 9 10 11 12
# 13 20 | 14 11 25 14 | 14 12 44 25 23 20
% |84.62 { 55 - 81.82 | 56 - - 66.67 - 92 9153 90
5% | 41.6 | 15.7 | 66.6 50 20.8 | 46.1 1 69.2 | 27.2 | 76.1 | 62.5 | 54,55 | 315
10% - 16.6 - - 22.7 - - - 70 31.8 | 52.3 |33.33
15% | 27.2 |17.6 | 454 | 333 |23.8|16.6 | 50 30 73.68 | 19.05 50 11.76
20% - 18.7 - - 15 | 9.09 | 454 - 77.78 10 27.78 | 12.5
25% 30 20 50 25 - - 30 |22.22 |52.94 - 23.5 | 13.33
Giant Component for a Random Attack of Napc
1 2 3 4 5 6 | 7 8 9 10 11 12
# 13 20 14 11 aeiERTAN T [ aa s 23 20
% | 84.62 55 - 81.82 56 - - | 66.67 | - 92 91.3 90
5% | 83.33 | 57.89 - 80 5417 | - - | 6543 | - 90.1 | 89.86 | 88.52
10% 55.56 - 54.45 | - - | 63.22 | - | 88.21 | 85.01 | 87.72
15% | 81.82 | 52.59 - 77.78 | 52.11 | - - | 61.59 | - | 85.21 | 83.62 | 85.99
20% 56.25 60 4943 | - - 58.2 - | 83.99 | 79.12 | 84.32
25% 80 53.33 | 44.44 75 46.32 | - - | 55.21 | - 82.1 76.2 | 81.36
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6 CHARACTER ROLES & RELATIONSHIPS IN
THE AENEID

6.1 Introduction

A prevailing question in social network analysis has been the identification of the “most

k.*” In the context of literature, it is not necessaril‘y difficult

important” actors in a social networ
to identify the main characters. Social network analysis allows for an opportunity to discern the
importance or prominence of an actor means and to discuss the properties of the actor’s
location in the network in question. Further, social network analysis metrics allows for an

476

opportunity to quantify the prominence of individuals.””” It should be noted that there is no

77 Rather, each measurement gives complementary information and

“right” centrality measure.
further dimensions to the role of a character. In this section of the paper, | discuss the metrics

involved with considering the role of a character in a network (section 6.2) before looking at

specific characters in the Aeneid and their roles depending on the type of network (section 6.3).
6.2 Metrics

6.2.1 Connectivity: Degree Centrality

One of the major questions is “which are the most important or most central vertices in a

network?”*’® Several different measurements may be used to this end. The simplest centrality

measure is the degree of a node, which, as mentioned in section 3.4.1, is the total number of

7> Wasserman and Faust, 169.

Wasserman and Faust 14-15 and 169. For more on character holes, see R.S. Burt, Structural Holes: The Social
Structure of Competition. Cambridge: Harvard University Pres, 1995.

L4 Beveridge, 21.

% Newman, 168.
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edges connected to a node. This measurement is sometimes called the degree centrality.*”

Though simple, Newman (2010) argues that this measurement can be very illuminating. For at
the most basic level, in a social network, it can demonstrate who has the most or least
connections with the assumption being that people with many connections have “more
influence, more access to information, or more prestige than those who have fewer
connections.”**°

At the most basic level, especially in undirected networks, prominent actors are those
that are involved with many actors. Their involvement defines them as a central character.”** A
character with a high centrality value is “where the action is” and thus directs the attention to
the most visible actors in the network in terms of its contact with others. Due to the actor’s
connections, it can be perceived as a “major channel of relational information, indeed, a crucial

7482

cog in the network, occupying a central location. Meanwhile, actors with a low degree can

be considered ”peripheral.”483

6.2.2 Connectivity: Eigenvector Centrality

While the degree centrality treats all links as equal, the eigenvector centrality acknowledges the
fact that not all neighbors are equivalent by awarding nodes a score that is proportional to the

sum of the scores of its neighbors. Because some neighbors are more important than others,

484

the importance of their neighbors therefore has an impact on those linked to them.™" In terms

479 Wasserman, 178-179.

#e0 Newman, 169. Beveridge, 20. Agarwal, Corvalan, Jensen, and Rambow, 91.
81 Wassermann and Faust, 173.

Wasserman and Faust, 179.

3 Wasserman and Faust, 180.

484 Newman, 169. Beveridge, 20

482
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of its score, therefore, a node gets a boost for begin connected to important people. The
eigenvector centrality is the weighted sum of the importance of its neighboring nodes and is

calculated as
X; = Z Wﬁxj
jev

for each i € V. Solving the resulting linaer system gives the eigenvector centrality.*®

6.2.3 Connectivity: PageRank

Similar to the eigenvector centrality, the pagerank also takes into account the importance that
a node gains from being connected to other important nodes. Unlike the eigenvector centrality,
however, a node does not get full credit for the total importance of its neighbor. For example,
the influence of a character is shared by those connected to him/her. The importance is divided

amongst its direct connections. The pagerank is calculated as

Wji

Vi =az?y]'+,3

jev 7

wherea + f = 1and a, f = 0 and with f = .15486

6.2.4 Connectivity: Closeness Centrality

Unrelated to the eigenvector centrality (and the Katz centrality and PageRank) is the closeness

487

centrality, which measures the mean (average) distance from one node to others.”™’ Closeness

a8 Beveridge, 20.
486 Beveridge, 21.
e Newman, 171. Kydros, Notopoulos, and Exarchos, 123. Beveridge, 21. Wasserman and Faust, 183-187.
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reflects the compactness of a network, and actors with a lower score are more important than

488

others.**® It is based on how close an actor is to others, and this closeness allows for one to

interact quickly with others.*®

6.2.5 Connectivity: Betweenness Centrality

The betweenness centrality measures how much a node lines on paths between other nodes.**°
The higher the score, the more a node is used to pass along information, and nodes with high
scores can be seen as a “brokers in communication.” It reflects the “facilitation of circulation”
of information.** Interactions between two nonadjacent nodes might depend on others who
lie on the paths between these two. The others potentially have control or influence over these
interactions. This location in between many actors lends to a large “betweenness centrality.”***
It is calculated as
n=y 20
jkEV %

where gy is the number of (j,k) shortest paths and gy, (i) is the number of these (j k) shortest

paths that go through vertex .

488 Kydros, Notopoulos, and Exarchos, 123. Beveridge 21

%89 \Wassermann and Faust, 183-184.

90 Newman, 185. Kydros, Notopoulos, and Exarchos, 123. Carron and Kenna, “Universal Properties of Mythological
Networks,” 2. Beveridge, 21. Miranda, 5-6. Wasserman 188-191. Miranda 5. L.C. Freeman, “A set of Measurements
of Centrality Based on Betweenness,” Sociometry 40 (1997) 35.

o9t Kydros, Notopoulos, and Exarchos, 123.

2 \Wasserman and Faust, 188-189.
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6.2.7 Giant Component

Two nodes in a network are connected when there is at least one path in the network. The
giant component is the largest subset of nodes with corresponding links.**® The individual at the

center of the giant component is often seen as the protagonist.
6.3 Results & Analysis

6.3.1 Conversational Network

Looking at the static conversational network first provides a broad overview of the characters in
the Aeneid (see Appendix Il). When sorted by degree, it is rather unsurprising to see who rises
to the top. However, when sorted by weighted degree, Ascanius disappears and is replaced by
the likes of Evander. So while Ascanius may talk to many people, he still does not speak many
words. While this static network provides an excellent overview of the characters in the Aeneid.
It is still limited in that it may skew the importance of some characters over the others as, for
example, Deiphobe, though she only appears in two books of the Aeneid and thus is not
necessarily physically present throughout, maintains such a high ranking.

As an example, let us look at the results of the relationships in Book | of the Aeneid.
Aeneas has the highest degree centrality as he converses with the most number of people.
Moreover, as indicated by his in-degree, which shows how many people talk to him, and his
out-degree, which shows how many people he himself talks to, he is both a transmitter and a
receiver node. Moreover, he can be considered a tarrier of information. The weighted degree

shows the number of words exchanged by a character. llioneus, though he does not have a high

493 Alberich, Miro-Julia, and Rosselld, 8.
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degree since he only converses with two people, does have a high weighted degree with almost

500 words exchanged. Amor with his high closeness centrality, though he does not converse
with many people as indicated by his degree of two, is shown to be important to others and his
role in the transference of information. Similarly, his high betweenness centrality value further
indicates that he acts as a broker of information and as a bridge for conversation. It should be
noted that the clustering coefficient is often a value of zero with only Aeneas and Juno showing
values above this amount. Due to the rather disconnected nature of the network, there areonly
limited opportunities for cliques to arise when the patterns of conversation, i.e., who is talking
and who is receiving, are maintained.

The benefits of the creation of a dynamic network are further realized when we
consider the results from Book 12 of the Aeneid and compare them to those in Book 1.
Immediately evident is the sheer number of characters present compared to Book 1 as well as
the change in who is present. Because of the dynamic networks, it becomes easier to track the
evolving roles and relationships of characters. For example, Turnus, a character who is not
present in Book | of the Aeneid now has the highest degree centrality with a degree of 16, and

Aeneas has become far more of a transmitter of information rather than a receiver with an in-

Classsical Association of the Middle West and South
Presentation Handout
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degree of 1 and an out-degree of 4. Although Aeneas exchanges far fewer words than Turnus,
in terms of his relationships to others, as indicated by the closeness centrality and his
betweenness centrality, he remains a key player. Interestingly, however, Saces, who has such a
low degree and a low weighted degree because of who he so selectively talks to, has such a
high closeness centrality and thus a strong relationship to key players in the network.

The dynamic networks can also be used to consider the developing roles of characters
throughout the novel. For example, we can examine the changing roles of characters that are
steadily present in the Aeneid. Aeneas unsurprisingly speaks in eleven out of the twelve books
of the Aeneid (see Figure 6). His role still varies across books as indicated by the different
degrees and therefore the different partners. When he tends to be a receiver such as in Book 6,
he does not transmit as much information and vice versa. Furthermore, as indicated by his high
betweenness centrality values, he consistently remains a key figure in the transmission of
information. As the protagonist, his information is not necessarily as interesting as when other
key characters are taken into consideration. Venus plays a very prominent role in Book 1 as
indicated by her weighted degree (Figure 7). Her high betweenness centrality value also
suggests that she held a role as a broker of communication. Through the dynamic network, it is
easy to explore the roles of the main characters of the Aeneid and to look at the network

holistically.

/7 CONCLUSION

Franco Moretti remarks, “I did not need network theory; but | probably needed

networks” as he believes that visualizations, such as those seen in Appendix |, help to further
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k.** 1 argue however that the mathematical

display the relationship structures of the networ
foundations of social network analysis make this interdisciplinary study of a familiar text so
interesting. Moreover, these calculations allow for us to reinterpret and reanalyze a classical
epic. Just as noted by Kydros is the case for the lliad, so too the Aeneid can also be read in

%95 Social network analysis allows for new

different ways and interpreted in different levels.
perspectives on such a well-read text to be devised. More importantly, it provides a vocabulary
with which to describe these networks and the quantitative calculations needed to objectively —
or, at least, more objectively — contrast the roles of characters and the relationship structure of
the epic. Being able to quantitatively state the importance of a character is quite powerful.
Reading a text in this manner is also helpful in that “the success of an audience’s interaction
with a dramatic performance ultimately depends on the accurate mimesis of natural human

d.”**® As demonstrated through the real world

social groups within the diegetic worl
calculations, Virgil overall captures the spirit of real world relationships, thus making a more
compelling story for to be able to understand whether or not a text such as Vergil’s Aeneid is

able to capture these familiar relationship structures and to be able to study the roles of

characters with greater depth.

94 Moretti, 11.
s Kydros, Notopoulos, and Exarchos, 130.

% stiller and Hudson, 60.
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8 APPENDICES

Appendix 1: Conversational Network Break-Down:

For each book of the Aeneid, several key points of data. First, there is a full list of the speeches within the
book. This table includes not only who speaks to whom but also who they are speaking about (when
applicable) as well as the length and type of speech. The abbreviations for the types of speeches are as

follows.

Abbreviations:**’

A = Apostrophe to one unable or unwilling to hear or reply
C = Command from a superior to an inferior or inferiors

D = Diplomatic or political speech

E = Encouragement or cohortatio, a speech by a commander to his men
F = Farewell

G = Greeting

L = Legalistic speech of self-defense or rebuttal

N = Narrative, explanation, description

O = Oracle, prophecy, or interpretation of omen or oracle
P = Persuasion

Pra = Prayer

Q = Question

R = Response to persuasion, question, or command

S= Soliloquy either thought or spoken

T = Taunt, challenge, threat

V = Vituperation

Next, there is the graph network that has been derived from the conversational network. Following then are
the adjacency matrices with the first being the absolute values and the second being the normalized values.
The rows represent the transmitters or speakers, and the columns represent the receivers or listeners. For
example, in Book 1, Achates speaks a total of 26 words of Aeneas (or Aeneas hears 26 words from Achates). In

other words, Achates speaks 1.12% of the dialogue in Book 2.

*7 Highet, 291.
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Book 1: Conversation Matrix

CHARACTERS | Achates | Aeneas| Aeclus | Amor| Dido | Gods | ilioneus| Juno | Jupiter| Neptune| Trojans | Venus | Winds| TOTAL| %
Achates 0 26 o 0 0 0 0 0 0 0 0 0 0 26 1.12
Aeneas 35 58 0 0 127 0 1] 0 0 0 66 180 0 466 | 20.03
Aeolus 0 0 0 0 0 0 0 30 0 0 0 0 0 30 1.29

Amor 0 4] 0 0 0 0 0 0 0 0 0 0 0 0 0.00

Dido 0 128 0 0 0 33 111 0 8] ¢] 0 0 0 273 | 11.74

Gods 0 0 ] 0 0 ¢} 1] 0 c ¢] 0 0 0 ] 0.00

lioneus ¢ 0 0 1] 387 0 0 0 0 0 0 0 (1] 387 | 16.64

Juno 0 0 61 0 1] ¢} 0 80 0 0 0 0 0 141 6.06

Jupiter 0 o 0 0 0 [¢] 0 0 0 0 0 257 0 257 | 11.05
Neptune ¢} 0 0 0 0 ¢} 0 0 0 ¢} [¢] (1] 67 67 2.88

Trojans 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

Venus 0 350 0 167 0 0 0 0 162 0 0 0 0 679 | 28.18
Winds 4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

TOTAL 35 563 61 167 | 514 | 33 111 110 162 0 66 437 67 2326 |100.00

% 1.50 | 24.20 | 2.62 | 7.18 |22.10| 1.42| 4.77 [4.73| 6.86 0.00 2.84 | 18.79| 2.88 |100.00
Book 1: Conversation Matrix (Normalized)

CHARACTERS|Achates| Aeneas|Aeolus| Amor| Dido | Gods|llioneus| Juno| jupiter| Neptune| Trojans|Venus| Winds| TOTAL
Achates 0.00 1.12 | 0.00 | 0.00{ 0.00 |0.00{ 0.00 |0.00{ 0.00 0.00 0.00 | 0.00 | 000 | 1.12
Aeneas 1.50 249 | 0.00 | 0.00| 5.46 |[0.00| 0.00 }0.00] 0.00 0.00 2.84 | 7.74 | 0.00 | 20.03
Aeolus 0.00 0.00 0.00 | 0.00| 0.00 }0.00{ 0.00 {1.29| 0.00 0.00 0.00 | 0.00 | 000 | 1.29

Amor 0.00 0.00 | 0.00 | 0.0OO| 0.00 |0O.00f 0.00 |0.00] 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
Dido 0.00 5.55 | 0.00 | 0.00| 0.00 {1.42| 4.77 |0.00] 0.00 0.00 0.00 { 0.00 | 0.00 | 11.74
Gods 0.00 0.00 0.00 | 0.00| 0.00 |0.00| 0.00 |0.00f 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
Hlioneus 0.00 0.00 { 0.00 | 0.00| 16.64 | 0.00| 0.00 |0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 16.64
Juno 0.00 0.00 | 2.62 |0.00| 000 |0.00] 0.00 |3.44]| 0.00 0.00 0.00 | 0.00 | 0.00 | 6.06
Jupiter 0.00 0.00 | 0.00 | 0.00| 0.00 |0.00| 0.00 |0.00] 0.00 0.00 0.00 | 11.05| 0.00 | 11.05
Neptune 0.00 0.00 0.00 | 0.00| 0.00 |0.00| 0.00 |0.00| 0.00 0.00 000 | 0.00 | 2.88 | 2.88
Trojans 0.00 0.00 | 0.00 | 0.00]| 0.00 |0.00| 0.00 |0.00{ 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
Venus 0.00 | 15.05| 000 | 7.18 | 0.00 |0.00] 0.00 |0.00f 6.96 0.00 0.00 | 0.00 | 0.00 | 29.19
Winds 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00 |0.00| 0.00 0.00 0.00 { 0.00 | 0.00 | 0.00
TOTAL 150 | 2420 | 2.62 | 7.18| 22,10 | 1.42| 4.77 | 4.73] 6.96 0.00 2.84 |18.79| 2.88 |100.00
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Napc: % of Spoken Dialogue in Book 1
{by character)

Achates
1%

Neptune § . mm .
3 ¥ llioneus
N 17%

Achates  Aeneas "' Aeolus ® Amor ®Dido ® Gods " llioneus ™ juno M Jupiter W Neptune BTrojans BVenus Winds

Napc: % of Received Dialogue in Book 2
{by character)

Achates
1%

Trojans
3% |

Jupiter - A I Acolus |
7% 4 A 3%

Achates  Aeneas "' Aeolus ™ Amor M Dido M Gods ™ llioneus ®Juno ® jupiter M Neptune ® Trojans @Venus Winds
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Lagcgon Panthus
Ju'p_i,t‘< / / P(ia&‘
e Pyirh
e
P
Apollo
Book 2: Conversation Matrix

CHARACTERS | Aeneas h og Apolle [C: bus| Creusa| Dido | Gods| Greeks | Hector | Hecuba | Jupiter| L Panthus| Priam| Pyrrhus | Sinon | Trojans | Trojans as Greeks| Venus| TOTALS %

Aeneas 65 189 0 o 1] '] 0 0 0 30 ] a 0 8 0 0 0 41 0 4] 333 18.72
h 83 0 0 0 0 0 Q 32 0 0 0 22 0 0 0 0 0 0 0 [*] 137 3.12

Androgeos 1] 1] 1] 0 0 0 ] 0 0 1] 0 1] 0 0 0 0 0 1] 20 0 20 1.18

Apolic 0 1] 0 0 0 0 1] 0 19 1] 0 0 ] 0 0 0 0 ] a 0 19 1.12

Coroebus 0 0 1] 0 0 0 0 0 [ 0 a Q 0 0 0 Q 0 30 0 4] 30 1.78%
Creusa 127 0 0 0 0 0 0 ] 0 0 0 0 0 [1] 0 0 0 0 0 1] 127 7.52
Dido 0 0 1] Q 0 0 0 0 ] 4] 0 0 0 0 4] 0 0 0 0 [} o .00
Gods 0 0 0 0 0 0 1] 0 0 0 0 Q 0 1] 0 0 0 1] 0 0 [4] 0.00
Greeks 0 0 0 0 [1] 0 0 0 0 0 0 4] 0 0 1] 1] 0 0 0 0 o 0.00
Hector 41 a 0 [1] 0 [1] 1] 0 0 0 0 [} [1] 0 4] 0 0 1] ] 0 41 243
Hecuba 1] ] 1] 0 0 0 0 0 Q 0 0 0 0 0 13 1] 0 0 0 0 13 0.7272
Jupiter 1] 0 0 0 1] 0 0 0 1] 1] 0 ] 0 0 1] 0 0 ] 0 ] ] 0.00
Laocoon 0 ] 0 0 ] 0 54 0 0 ] 0 0 0 0 0 [1] 0 ] 0 0 54 320
Panthus 72 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 72 4.26
Priam Q 0 a 0 0 0 0 ] 0 0 ] ] 0 0 0 93 0 [¢] 4] 0 93 5.52
Pyrrhus 1] [1] 0 0 0 0 [+] 1] 0 0 1] 0 0 0 18 0 0 0 0 9 18 1.7
Sinon 1] 1] ] 1] Q 0 0 0 0 0 0 0 0 0 0 0 Q 561 0 0 561 33.21
Trojans [1] 1] 0 - 0 0 0 Q ] 1] )] 0 0 0 0 1] 0 0 0 0 0 ] 0.00
Trojans as Greeks| 0 0 0 1] 0 o 0 Q 0 1] [} 1] 0 0 0 0 0 0 0 0 o 0.00
Venus 171 0 0 0 0 0 Y 0 0 Q 0 0 0 0 0 1] 0 0 0 0 171 10.12
TOTAL 559 189 0 0 0 0 54 | 32 19 30 ] 22 ] 8 31 93 o 632 20 0 1689 100.00

% 33.10 | 1119 0.00 0.00 0.00 0.00 {3.20] 1.89| 112 178 000 | 130 0.00 0.47 184 | 551 | 0.00 | 37.42 1.18 0.00 100.00
Book 2: Conversation Matrix (Normalized)

CHARACTERS | Aeneas| Anchi: drog Apollo | C bus | Creusa | Dido | Gods | Greeks | Hector | Hecuba | jupiter Panthus | Prlam | Pyrrhus | Sinon| Trojans | Trojans as Greeks | Venus | TOTALS
Aeneas 3.85 11.19 0.00 0.00 0.00 0.00 |0.00|0.00| 0.00 178 0.00 0.00 0.00 0.47 0.00 000 | 0.00 | 243 0.00 0.00 13.72
Anchi: 4.91 0.00 0.00 0.00 0.00 000 |000| 18| 0.00 | 0.00 0.00 1.30 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 8.1

Androgeos 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00|0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 1.18 0.00 118
Apoila 0.00 0.00 0.00 0.00 0.00 0.00 {000{000| 132 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 0.00 0.00 0.00 112
Coroebus 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00]0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,78 0.00 0.00 178
Creusa 7.52 0.00 0.00 0.00 0.00 0.00 |0.00)0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 7.52

Dido 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00)0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
Gods 0.00 0.00 0.00 0.00 0.00 0.00 |0.00)0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
Greeks 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00]0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
Hector 243 0.00 0.00 0.00 0.00 0.00 |0.00(0.00f 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |0.00| 0.0 0.00 0.00 2.43
Hecuba 0.00 0.00 0.00 0.00 0.00 0.00 |0.00({0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.77 0.00 0.00 0.00 0.00 0.00 027
Jupiter 0.00 0.00 0.00 0.00 0.00 0.00 {0.00)0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
Laccoon 0.00 0.00 0.00 0.00 0.00 0.00 |3.20(0.00( 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 3.20
Panthus 4.26 0.00 0.00 0.00 0.00 0.00 | 0.00}0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 4.26
Priam 0.00 0.00 0.00 0.00 0.00 0.00 |0.00]0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.51 0.00 | 0.00 0.00 0.00 5.51
Pyrrhus 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00|0.00| 0.00 0.00 0.00 0.00 0.00 0.00 1.07 0.00 0.00 | 0.00 0.00 0.00 1.07
Sinon 0.00 0.00 0.00 0.00 0.00 0.00 |0.000.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 33.21 0.00 0.00 33.21
Trojans 0.00 0.00 0.00 0.00 0.00 0.00 |0.00(/0.00( 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00]| 0.00 0.00 0.00 0.00
Trojans as Greeks | 0.00 0.00 0.00 0.00 0.00 0.00 |000|0.00( 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 0.00
Venus 10.12 0.00 0.00 0.00 0.00 0.00 |0.00]0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 10.12
TOTAL 33.10 | 1118 0.00 0.00 0.00 000 |3.20)1.89| 1.12 178 0.00 130 0.00 0.47 1.84 5.51 0.00 | 37.42 118 0.00 | 100.00
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Nppc: % of Spoken Dialogue in Book 2

{by character)

Venus S
oo S

Aeneas

20% 8

,,,,,

,,,,,,

Pyrrhus ‘ '
o o B Hector :
—— Panthus § - 2% |
S 4% 24 —
- Aeneas Anchises # Androgeos % Apollo W Coroebus

W Creusa ¥ Dido W Gods M Greeks | Hector

& Hecuba & Jupiter Laocoon Panthus Priam

% Pyrrhus Wi Sinon HTrojans Trojans as Greeks ¥ Venus

Trojansas § o P .
el N,pc: % of Received Dialogue in Book 2
1% —— {by character)

Trojans
37%

> Aeneas Anchises B Coroebus
# Creusa " Dido ¥ Gods B Greeks M Hector
@ Hecuba M Jupiter Laoocoon Panthus Priam

“ Pyrrhus ¥ Sinon H Trojans Trojans as Greeks ® Venus
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Helenys/Apolio p,saiae

Helenus

Celaéno ‘ An ‘ﬂ aChe

AchaciBenides o

, Book 3: Conversation Matrix
CHARACTERS | Achaemenides [ Aeneas | Anchises | Andromache | Apollo | Ascanius | Calaeno| Gods | Helenus| Helenus/Apolio

Penates | Polydorus | Trojans| TOTAL| %
Achaemenides a 0 0 0 0 0 0 [ a 0 0 0 291 291 | 16.10
Aeneas o] 0 0 113 36 0 0 0 65 577 0 0 0 791 | 43.77
Anchises 0 a4 0 0 0 0 0 24 0 0 0 0 144 212 | 11.73
Andromache 0 160 0 0 0 42 0 "0 0 0 0 0 0 202 | 11.18
Apolio 0 [} 0 0 0 0 0 0 0 Q 0 0 33 33 183
Ascanius 0 0 0 0 0 0 0 0 4] 0 0 0 0 0 0.00
Celaeno o] 0 0 0 0 0 4] Q Q 0 0 Q 67 67 3.71
Gods 0 o] 0 0 0 Q 0 0 0 Q 0 0 0 ] 0.00
Helenus 0 0 46 0 0 0 0 0 0 0 0 0 0 46 2.55
Helenus/Apolia 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0.00
Penates 4] 122 o] 0 0 0 [4] 0 0 0 0 0 0 122 6.75
Polydorus 43 0 0 0 0 0 0 0 0 0 0 Q 0 43 2.38
Trojans Q 0 0 0 0 0 Q 0 0 0 Q Q 0 0 0.00
TOTAL 43 326 46 113 36 42 4] 24 65 577 (4] 0 535 1807 | 100.00
% 2.38 18.04 2.55 6.25 1.99 2.32 0.00 |3133| 3.60 31.93 0.00 0.00 29.61 |100.00

Book 3: Conversation Matrix (Normalized)

CHARACTERS [Achaemenides| Aeneas| Anchises| Andromache | Apollo | Ascanius| Calaeno| Gods | Helenus| Helenus/Apolla| Penates| Polydorus| Trojans| TOTAL
Achaemenides 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 16.10 | 16.10
Aeneas 0.00 0.00 0.00 6.25 1.99 0.00 0.00 | 0.00| 3.60 31.93 0.00 0.00 0.00 | 43.77
Anchises 0.00 243 0.00 0.00 0.00 0.00 0.00 |133] 0.00 0.00 0.00 0.00 7.97 | 11.73
Andromache 0.00 8.85 0.00 0.00 0.00 232 0.00 | 0.00| 0.00 0.00 0.00 0.00 0.00 | 11.18
Apollo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 183 | 1.83
Ascanius 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00)] 0.00 0.00 0.00 0.00 0.00 0.00
Celaeno 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 3.71 3.71
Gods 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00] 0.00 0.00 0.00 0.00 0.00 0.00
Helenus 0.00 0.00 2.55 0.00 0.00 0.00 0.00 | 0.00] 0.00 0.00 0.00 0.00 0.00 2.55
Helenus/Apollo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00] 0.00 0.00 0.00 0.00 0.00 0.00
Penates 0.00 6.75 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 0.00 6.75
Polydorus 2.38 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 0.00 | 2.38
Trojans 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 0.00 0.00 | 0.00
TOTAL 2.38 18.04 | 255 6.25 1.99 2.32 000 |133| 3.60 31.93 0.00 0.00 29,61 |100.00
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Napc: % of Spoken Dialogue in Book 3

Achaemenides §
16%

Helenus i

Celaeno |
4%

e —

Anchises
% 8

Achaemenides = Aeneas “ Anchises M Andrornache B Apollo M Ascanius i Celaeno

H Gods M Helenus W Helenus/Apollo B Penates W Polydorus Trojans

N,pc: % of Received Dialogue in Book 3
{by character)

Achaemenides |
2%

, Aeneas
Trojans | 18% &
30% | — ; Anchises §

Helenus/Apallo
32%

Helenus |
4%

Achaemenides  Aeneas I Anchises M Andromache ®Apollo M Ascanius " Celaeno

M Gods W Helenus M Helenus/Apolio B Penates B Polydorus Trojans
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Book 4: Conversation Matrix

CHARACTERS|Aeneas| Anna | Barce|Dido| larbas| Iris| Juno|Jupiter| Mercury| Trojans| Venus| TOTAL %
Aeneas 0 0 0 |188 0 0] O 0 0 41 0 229 10.55
Anna 0 0 0 |213 0 0] 0 0 0 0 0 213 9.81
Barce 0 (¢ 0 0 0 c| O 0 0 0 0 0 0.00
Dido 395 273 46 | 466 0 0} 0 0 0 0 0 1180 54.35
larbas 0 ¢} 0 0 0 0 0 82 0 0 0 82 3.78

Iris 0 0 0 10 0 0] O 0 0 0 0 10 0.46
Juno 0 0 0 0 0 0| O 0 0 0 158 158 7.28
Jupiter 0 0 0 0 0 0] 0 0 103 0 0 103 4.74
Mercury 143 0 0 0 0 0| 0 0 0 0 0 143 6.59
Trojans 0 (8] 0 0 0 0| O 0 0 0 0 0 0.00
Venus 0 0 0 0 0 01| 53 0 Q 0 0 53 2.44
TOTAL 538 273 46 | 877 0 0] 53 82 103 41 158 2171 100.00

% 24.78 | 12.57| 2.12 | 40 0 0 24| 3.7277 | 4.7444 | 1.889 | 7.278 100

Book 4: Conversation Matrix (Normalized)

CHARACTERS | Aeneas| Anna | Barce| Dido |larbas| Iris | Juno|Jupiter | Mercury| Trojans| Venus| TOTAL
Aeneas 0.00 | 0.00 | 0.00 | 866 | 0.00 |0.00{ 0.00] 0.00 0.00 1.89 | 0.00 | 10.55
Anna 0.00 | 0.00 | 0.00 | 9.81 | 0.00 |0.00{ 0.00| 0.00 0.00 0.00 | 0.00 | 9.81
Barce 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |0.00] 0.00|{ 0.00 0.00 0.00 | 0.00 | 0.00
Dido 18.19 | 12.57| 2.12 | 21.46] 0.00 | 0.00] 0.00| 0.00 0.00 0.00 | 0.00 | 54.35
larbas 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |0.00{ 0.00| 3.78 0.00 0.00 | 0.00 | 3.78

Iris 0.00 | 0.00 | 0.00 | 0.46 | 0.00 |0.00{ 0.00{ 0.00 0.00 0.00 | 0.00 | 0.46
Juno 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |{0.00] 0.00| 0.00 0.00 0.00 | 7.28 | 7.28
Jupiter 0.00 | 0.00 | 0.00| 0.00 | 0.00 |0.00] 0.00] 0.00 4.74 0.00 | 0.00 | 4.74
Mercury 6.59 | 0.00 | 0.00 | 0.00 | 0.00 |0.00{ 0.00{ 0.00 0.00 0.00 | 0.00 | 6.59
Trojans 0.00 | 0.00 | 0.00 | 0.00 | 0.00 |0.00{ 0.00( 0.00 0.00 0.00 | 0.00 | 0.00
Venus 0.00 | 0.00 | 0.00) 0.00 | 0.00 |0.00{2.44| 0.00 0.00 0.00 | 0.00 | 2.44
TOTAL 24.78 | 12.57 | 2.12 | 40.40| 0.00 |0.00|2.44| 3.78 4.74 1.89 | 7.28 | 100.00
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N,pc: % of Spoken Dialogue in Book 4

{by character)

Mercury ' Aeneas |
Jupiter § 7% | ‘ 11%.

5%

larbas
4%

Aeneas 'Anna MBarce MDido ™larbas MIris ®luno ®ljupiter M Mercury ®Trojans WVenus

Npc: % of Received Dialogue in Book 4
(by character)

=
IR 13% |
o ' B Anna

Venus & Trojans |
4% 4 1% |

Aeneas ~ Anna " Barce MDido Mlarbas MIris ®Juno ®Jupiter MMercury MTrojans ®Venus ®
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