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On the Stylometric Authorship of Ovid’s Double
Heroides: An Ensemble Clustering Approach

Pierpaolo Brutti, Lucio Ceccarelli, Fulvio De Santis, Stefania Gubbiotti

Abstract Double Heroides are six elegies traditionally attributed to Ovid, whose au-
thenticity have been repeatedly questioned. As a contribution to establish the period
of composition of these elegies, this article proposes a statistical analysis based on
consensus clustering of mixed data composed of standard (i.e. scalar) and composi-
tional variables derived by an extensive metrical study of the Ovid’s poetic produc-
tion.

Key words: Consensus clustering, compositional data, Latin metric.

1 Introduction: Ovid’s double letters

A relevant open problem in Latin literature is the authorship and the date of Ovids
Heroides XVI-XXI (double Heroides). The Heroides are a collection of 21 elegies
written in elegiac couplets. The authenticity of the collection has been questioned
since Lackmann [1] who, on the basis of certain metrical anomalies with respect to
genuine Ovidian poems as well as of non metrical considerations, claimed that some
of the Heroides (including the double Heroides) where not composed by Ovid. In
this article we propose a statistical approach to provide further elements of discus-
sion on the dating problem. In particular our attempt is to find statistical support,
based on metrical features, to the hypotheses that double Heroides belong to one
of the three main phases of Ovid’s poetic production: the early Roman period, the
mature Roman period and the exile period. The stylometric methodology we adopt
is based on consensus clustering techniques for mixed data composed of standard
(i.e. scalar) and compositional variables.

Lucio Ceccarelli
Università degli Studi dell’Aquila e-mail: lucio.ceccarelli@univaq.it

Pierpaolo Brutti, Fulvio De Santis, Stefania Gubbiotti
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2 Pierpaolo Brutti et al.

2 Basics of metric: the elegiac couplet

Meter is the basic rhythmic structure of a verse. The study of meters and forms of
versification is known as metric. We here focus on the so called elegiac couplet or
distich, a poetic form initially introduced in Greek lyric, later on adopted by Roman
poets, and in particular by Ovid. To illustrate the “anatomy” of the elegiac couplet,
let us consider one of the 406 distichs from Ovid’s Fasti VI: The main steps in the

metrical analysis are summarized as follows (see Figure 2).

• Each syllable of the words of a verse is categorized as long (�) or short ([)
according to its weight. (e.g. in Tempora, Tem- is long, -po- and -ra are short).

• Specific sequences of syllables define a foot (delimited by | . . . |), for instance

Dactyl (D) formed by 3 syllables �[[
Spondee (S) formed by 2 syllables ��
Trochee (T) formed by 2 syllables � [

• Each verse is formed by a specific number of feet. The first verse of the elegiac
distich is called hexameter; the second one is called pentameter.

• The metrical pattern of feet in a verse is then summarized by a sequence of letters.
For instance, in the couplet above the scheme is DSDDDS · DD�DD�

Fig. 1 “Anatomy” of the elegiac couplet; (�) and ([) denote long and short syllables respectively.

In general, in the hexameter each of the first four feet can be alternatively a
dactyl or a spondee. The fifth foot is almost always a dactyl. The sixth foot is either
a spondee or a trochee. Conversely, the pentamer is made up of two equal parts
containing two dactyls followed by a long syllable (hemistich). Spondees replace
dactyls in the first half, but never in the second. The choice of a particular scheme
for the verses, together with many other metrical features that will be mentioned
in the following section, yield a great variability in the realization of the elegiac
distich, that strongly characterizes the style of each single author. For instance, if
we consider the first four feet of the hexameter only, there are 24 = 16 possible
alternative choices of dactyls and spondees. In summary, the metrical technique is
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a very personal ability of the poet and it reflects not only his skills, but also his
sensitivity. In this sense, the stylometric analysis can be helpful in the attempt of
attributing a poem to a specific author.

3 Stylometric features

The goal of a metric study is to identify characterizing stylistic features of a poet
with respect to the metric language of the tradition, as well as to detect deviations of
metric features of some parts of his own poetic production with respect to his entire
work. This kind of study requires a translation of metrical phenomena into quanti-
tative data, whose relevance can be pointed out uniquely by appropriate statistical
analysis of poetic corpora (see [2]). All the poetic production in elegiac couplets
attributed to Ovid has been examined from a metrical point of view in [3]. In this
metrical study many quantitative informations has been extracted and collected on
each section of every poem, such as the total frequency of the dactyls and the dis-
tribution of dactyls both in the first four feet of the hexameter and in the first half
of the pentameter, the presence of short syllables in the couplet, the occurrence
of some particular forms (e.g. synalepha, clausula), and so on. Consequently, our
dataset consists of 15 distinct metrical features measured on each of the 27 poems
considered as statistical units. Most of these 15 variables are actually frequency dis-
tributions summarizing the occurrence of a specific metrical phenomenon over a
whole poem, and therefore they will be treated as compositional data (see [1] and
[8]). For example, in Figure 3 are represented three variables observed on two of

Fig. 2 A snippet of the stylometric dataset.

the poems: the first and the second one consist of distributions associated to the
realizations of the pentameter scheme, and to the clausula in the exameter respec-
tively, whereas the third scalar one is a particular stylometric quantity usually called
replication index.
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4 Methods and results

Consensus clustering, emerged as an important elaboration of the classical cluster-
ing problem. These methods are commonly used to establish consensus among mul-
tiple clustering algorithms, or multiple realizations of the same clustering algorithm
on a single dataset, or even to integrate multi–source data (for a survey see [7]). In
this work we adapt to the peculiarities of the data at hand, two recently proposed
tecniques, namely the Multiple Dataset Integration method developed in [4] and the
Bayesian consensus clustering based on finite Dirichlet mixture models described
in [6]. Both approaches use a statistical framework to cluster each data source sepa-
rately while simultaneously modeling dependence between the clusterings in order
to borrow strength across data sources. Aggregation mechanisms of this type make
the resulting overall clustering more robust and stable of other unsupervised clas-
sification solutions, while still allowing to better interpret the contribution of each
data–source to the final partition.

In summary, the consensus clustering shows a quite remarkable distinction be-
tween three groups, characterized by different metric profiles. It can be noticed that
in each group one of the three periods prevails. Finally, the double Heroides turn out
to be compatible with the (stylo)metric features of the latest period of Ovid’s poetry.
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