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Στη μνήμη του Gaberell Drachman (†10.9.2014) 
και της Αγγελικής Μαλικούτη-Drachman (†4.5.2015) 

για την τεράστια προσφορά τους στην ελληνική γλωσσολογία 
και την αγάπη τους για την ελληνική γλώσσα





ΣΗΜΕΙΩΜΑ ΕΚΔΟΤΩΝ

Το 12ο Διεθνές Συνέδριο Ελληνικής Γλωσσολογίας (International Conference on 
Greek linguistics/ICGl12) πραγματοποιήθηκε στο Κέντρο Νέου Ελληνισμού του 
Ελεύθερου Πανεπιστημίου του Βερολίνου (Centrum Modernes Griechenland, Freie 
Universität Berlin) στις 16-19 Σεπτεμβρίου 2015 με τη συμμετοχή περίπου τετρακοσί-
ων συνέδρων απ’ όλον τον κόσμο.

Την Επιστημονική Επιτροπή του ICGl12 στελέχωσαν οι Θανάσης Γεωργακόπου-
λος, Θεοδοσία-Σούλα Παυλίδου, Μίλτος Πεχλιβάνος, Άρτεμις Αλεξιάδου, Δώρα 
Αλεξοπούλου, Γιάννης Ανδρουτσόπουλος, Αμαλία Αρβανίτη, Σταύρος Ασημακόπου-
λος, Αλεξάνδρα Γεωργακοπούλου, Κλεάνθης Γκρώμαν, Σαβίνα Ιατρίδου, Mark Janse, 
Brian Joseph, Αλέξης Καλοκαιρινός, Ναπολέων Κάτσος, Ευαγγελία Κορδώνη, Αμα-
λία Μόζερ, Ελένη Μπουτουλούση, Κική Νικηφορίδου, Αγγελική Ράλλη, Άννα Ρούσ-
σου, Αθηνά Σιούπη, Σταύρος Σκοπετέας, Κατερίνα Στάθη, Μελίτα Σταύρου, Αρχόντω 
Τερζή, Νίνα Τοπιντζή, Ιάνθη Τσιμπλή και Σταυρούλα Τσιπλάκου.

Την Οργανωτική Επιτροπή του ICGl12 στελέχωσαν οι Θανάσης Γεωργακόπουλος, 
Αλέξης Καλοκαιρινός, Κώστας Κοσμάς, Θεοδοσία-Σούλα Παυλίδου και Μίλτος Πε-
χλιβάνος.

Οι δύο τόμοι των πρακτικών του συνεδρίου είναι προϊόν της εργασίας της Εκδο-
τικής Επιτροπής στην οποία συμμετείχαν οι Θανάσης Γεωργακόπουλος, Θεοδοσία-
Σούλα Παυλίδου, Μίλτος Πεχλιβάνος, Άρτεμις Αλεξιάδου, Γιάννης Ανδρουτσόπου-
λος, Αλέξης Καλοκαιρινός, Σταύρος Σκοπετέας και Κατερίνα Στάθη.

Παρότι στο συνέδριο οι ανακοινώσεις είχαν ταξινομηθεί σύμφωνα με θεματικούς 
άξονες, τα κείμενα των ανακοινώσεων παρατίθενται σε αλφαβητική σειρά, σύμφωνα 
με το λατινικό αλφάβητο· εξαίρεση αποτελούν οι εναρκτήριες ομιλίες, οι οποίες βρί-
σκονται στην αρχή του πρώτου τόμου.

Η Οργανωτική Επιτροπή του ICGl12
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lEXIC o-GR AMMATICAl vARIATIoN AND 
ST YloMETRIC PRoFIlE oF AUTo GR APH TEXT S  

IN EARlY MoDERN GREEK
Eleni Karantzola1, Georgios Mikros2 & Anastassios Papaioannou1

1University of the Aegean, 2University of Athens
karantzola@rhodes.aegean.gr, gmikros@isll.uoa.gr,  

papaioannou@rhodes.aegean.gr

Περίληψη

Στο άρθρο διερευνάται το υφομετρικό προφίλ κειμένων της πρώιμης νέας ελληνικής (16ος-
17ος αι.) από τη Ζάκυνθο, που παραδίδονται σε αυτόγραφα χειρόγραφα, τα οποία διασώ-
ζουν το σύνολο των γλωσσικών επιλογών των συντακτών τους χωρίς την παρεμβολή αντι-
γραφέων. Στο σώμα κειμένων της έρευνας εφαρμόζεται η Ανάλυση Κυρίων Συνιστωσών. Η 
μέτρηση της συχνότητας εμφάνισης των 1.000 συχνότερων λέξεων αναδεικνύει τη θεματική 
και κειμενική συγγένεια των κειμένων, καθώς και τη σύνδεσή τους με τον συγγραφέα τους. 
Σε διαφορετικές συσχετίσεις οδηγεί η σύγκριση των κειμένων βάσει επιλεγμένων γλωσσικών 
χαρακτηριστικών που εμφανίζονται στα κείμενα σε συμπληρωματική κατανομή. 

Keywords: Early Modern Greek, 16 th and 17 th c., Zante, vernacular, autograph manuscripts, 
stylometric profile, computational stylometry 

1. introduction

It is well known and not surprising that there are considerable linguistic differences 
among manuscripts of more or less vernacular Greek texts in Byzantine and Early 
Modern times. In this respect, the choice to work with autograph manuscripts of ma-
jor or minor scholars of this period (e.g. Papaioannou 2016) is extremely important, 
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concerning the reconstruction of written and spoken registers used during the 16th 
and 17th centuries. 

Given the linguistic diversity of surviving manuscripts of a text, this paper addresses 
the specific question of the margins/extent of an author’ s language differentiation in 
his own autographs of the same text, in relation to the context of text’ s production. 
Unfortunately, a very limited number of autographs have been identified and are ac-
cessible (i.e. published texts). The mostly referred case of Manouil Malaxos, whose 
paraphrased version in vernacular (1562/1563) of his unpublished work “Nomo-
kanon” has been recorded in at least eleven autographs, should be considered as a 
rather exceptional case.

In our study we will explore a very interesting and quite unusual case of autograph 
manuscripts from the Ionian islands region, and more specifically from zante. The 
half of them are related to a minor scholar, Anthimos Skourtas (beginning of 17 th c.), 
copier and translator of hagiographical works, while the rest belong to other minor 
scholars from zante, namely Theodoros Raftopoulos (first half of 16 th c.), and Efthi-
mios Tzimpletis and Dionyssios Mountenos (first half of 17 th c.).

The quantitative methods used in the analysis of our corpus can provide significant 
insights in a number of interesting research questions, such as how “deep” are the pro-
posed lexico-grammatical changes observed in the examined texts in terms of stylistic 
integrity. Among a variety of stylometric textual features (Mikros 2016), we will inves-
tigate words frequency, as well as specific (dialectal) linguistic features of the texts, in 
order to compare the stylometric profile of all the texts and explore the impact of the 
various lexico-grammatical alternations in the distribution of important stylometric 
parameters in our corpus. More specifically, we are interested in seeing whether texts 
of different content from the same author and copies of the very same text copied by 
different persons can be differentiated using stylometric quantitative profiles.

2. corpus and methodology

2.1. Corpus

The corpus that we analyze consists primarily of four texts associated with the name of 
Anthimos Skourtas. The two of them (skourtas_1_1 and skourtas_1_2) are considered 
as autographs, although the differerences in handwriting are not negligible – com-
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mon practice during the byzantine and postbyzantine period. Concerning the text, it 
is an unpublished translation in “koine” –by Skourtas– of the life of St Jean. The first 
autograph (skourtas_1_1) was written in Strophadon Monastery in zante (ms 3, 1617, 
215v-225r), where Skourtas spent the biggest part of his monasterial life. The second 
presumed autograph manuscript with the same text resides in the Greek National li-
brary (ms 2328, 17 th c., 213r-230v); it is assumed to be written in Kefallinia island, 
some years later, and compared with the first, it contains a large number of language 
differentations in all linguistic levels.

Two more manuscripts, also from Strophadon Monastery, complete Skourtas’ cor-
pus: (i) a copy of Skourtas’ translation of the life of St John, by a less literate monk 
(skourtas_1_3) (ms 10, 1r-36v), and (ii) a second unpublished translation made by 
Skourtas, of the life of St Spyridon  –an autograph text as well–, some pages before the 
translation of the life of St Jean (ms 3, 163r-211r). Table 1 illustrates the profile of the 
four texts of Skourtas’ corpus:

Table 1 | Profile of Skourtas’ texts

In a comparative perspective, four more autograph texts from the same place and from 
the same period, were included in the corpus (Table 2): (i) an unpublished transla-
tion/version of the hagiographical novel “varlaam and Ioassaf ” (ms 14, 1676, 17-148), 
elaborated by Dionyssios Mountenos, a monk known for his code copying activity in 
the Strophadon monastery in the second half of the 17 th c., (ii) a chronographic text 
(Marc. Gr. II, 1513, 110r) of the notary Theodoros Raftopoulos concerning the earth-
quakes that happened in zante (1513-1521), and two texts of Efthymios Tzimpletis, 
descendant of an illustrious family of zante, which are included in the ms 99 of Kolyva 

text Manuscript Work Aut. vs. copy Words

skourtas_1_1 ms 3 (Strophades, zante) life of St Jean autograph 6,436

skourtas_1_2 ms 2328  
(National library, Athens) life of St Jean autograph (?) 6,208

skourtas_1_3 ms 10  
(Strophades, zante) life of St Jean copy 6,409

skourtas_2 ms 3 (Strophades, zante) life of St  
Spyridon autograph 15,583
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collection (Athens, first half of 17 th c.), i.e. (iii) a sermon (1-111), and (iv) a translation 
of the life of St Helen (196r-200v).

text Manuscript Work

mountenos ms 14 (Strophades, zante) varlaam and Ioassaf

raftopoulos Marc. Gr. II (venice) chronographic text

tzimpletis_1 ms 99 (Kolyva collection, 
Athens) sermon

tzimpletis_2 ms 99 (Kolyva collection, 
Athens) life of St Helen

Table 2 | Other autograph texts from Zante

2.2. Methodology

In our research, computational stylistic methods will be used, in order to tackle the 
research hypotheses stated in section 1. Computational stylistics is a rapid-changing 
interdisciplinary field studying the quantitative aspects of texts and their correlation 
with author’ s characteristics (e.g identity, gender, age, personality etc.). The basic 
stylometric assumption is that each writer possesses an idiosyncratic way of using 
his/her linguistic competence, a “human stylome” as has been referred by van Hal-
teren et al. (2005), and this can be traced using quantitative methods. Research in the 
last two decades have extended the use of stylometric methodology to various other 
fields of scientific inquiry including education (readability analysis of educational 
material (Pitler & Nenkova 2008)), neurocognitive pathology (stylometric evidence 
of neurocognitive pathology in the written linguistic production of patients (van 
velzen, Na netti & de Deyn 2014)) and literary history (e.g. clustering techniques 
for literary genre analysis, of topic modelling, intertextual analysis, and of other sty-
lometric or computational approaches to explore literary texts (Schöch & Jannidis 
2013)). 

In this paper, we specifically employ the Delta method (Burrows 2002), one of the 
most robust distance measures for authorship attribution (Juola 2008; Stamatatos 
2009). It has been shown to render very useful results in different text genres (Hoover 
2004) and languages (Eder & Rybicki 2013). Delta is based on the frequency of the 
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n most frequent words of a corpus. These frequencies are normalized and then con-
verted to z scores, i.e. the extent to which the normalized word frequencies within a 
particular text are above or below average for the set of texts as a whole. In a later step 
the table of the z scores is converted into a table of “distances” between documents 
in which high values show that a document pair is dissimilar to each other, and low 
values show that a document pair is highly similar. 

This table of “distances” can be further analyzed using various multivariate statisti-
cal and visualization methods. We employed Principal Component Analysis (PCA), 
a robust multivariate method which can restructure the table of text “distances” and 
reduce its dimensions in only 2 principal components or factors. These new variables/
dimensions are linear combinations of the original ones and are uncorrelated with one 
another. They are also orthogonal to the original dimension space and capture as much 
of the original variance in the data as possible.

The first principal component is the one that captures the greatest variability (co-
variance) in our data and the second is the next orthogonal (uncorrelated) direction 
of greatest variability. All graphs produced using Delta as distance measure and PCA 
as statistical analysis can be interpreted using the Euclidean distance semantics, i.e. 
the further two texts the more stylistically dissimilar they are and vice versa. Moreo-
ver, texts grouped together under x axis (first principal component) or y axis (sec-
ond principal component) share stylistic similarities under a more general stylistic 
dimension.

3. stylometric analysis

3.1. Frequent words

We first measured the frequency of occurrence of the 1,000 most frequent words in the 
Skourtas corpus (whole texts). Using the resulting term ~ document table we calcu-
lated a PCA (based on correlation matrix) and we plotted the first 2 dimensions. The 
PCA solution was satisfactory since both dimensions were able to explain nearly 90% 
of the total data variation (the first PC (PC1) explains the 69.5% of the data variation 
while the second PC (PC2) explains the 20.3%). Moreover, culling has been set to 
50%, meaning that words that appear at least in the half of the texts of the corpus were 
considered in the analysis.
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Figure 2 | Stylometric position of Skourtas’ texts (samples)

Figure 1 | Stylometric position of Skourtas’ (full) texts
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In Figure 1, we can see the relative position of the four Skourtas’ texts. The transla-
tion of “The life of St. Spyridon” (Full_Skourtas_2) is located far right in the graph, 
clearly indicating that this text is completely different in terms of vocabulary usage. 
As far as the other three texts are concerned, we can see the following: The copy of 
the translation of the life of St. John (Full_Skourtas_1_3) is stylistically closer to the 
zante version of the text than the alleged autograph version of the same text held by 
the National library (Full_Skourtas_1_2_(EBE)).

In order to expand the scope of our research, we enlarged our corpus with four more 
autograph texts from zante, described in section 2.1. Since our new texts are samples 
from bigger documents, we first had to check whether the PCA solution offered previ-
ously for the Skourtas’ texts holds valid also using sample and not whole texts. Thus, 
we replicated the analysis using the same parameters and the results confirmed fully 
our initial conclusions, as Figure 2 suggests.

After establishing the robustness of our analysis in smaller text samples, we procee-
ded to the stylometric investigation of the new four texts from zante (tzimpletis_1, 
tzim pletis_2, mountenos and raftopoulos) compared to Skourtas’ texts. The exact 
length of the eight text samples is indicated in Table 3:
 

text Words

mountenos 460

raftopoulos 662

skourtas_1_1 689

skourtas_1_2 691

skourtas_1_3 700

We performed again a PCA using the 1,000 most frequent words (57 after 50% culling) 
based on the correlation matrix of the term~document table. The results of the PCA 
performed are displayed in Figure 3.

skourtas_2 507

tzimpletis_1 561

tzimpletis_2 607

Table 3 | Length of samples
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Figure 3 | Stylometric position of texts from Zante 

Figure 4 | Stylometric position of Skourtas’ texts vs. other texts from Zante
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Figure 3 clearly indicates that PCA using the most frequent words can reliably discri-
minate the authorial trace of the four authors in question. The horizontal dimension 
distinguishes further Skourtas’ from Tzimpletis’ texts while the vertical dimension 
splits different texts from the same authors (tzimpletis_1 vs. tzimpletis_2 and skour-
tas_1_1 vs. skourtas_2).

A natural extension to our methodology was to test our stylometric method using 
now all text samples from Skourtas and compare them with the other authorgraphs 
from zante. We performed PCA using the same parapemeters with the previous 
analyses (1,000 most frequent words culled at 50%). The results are displayed in 
Figure 4.

As we can see, the PCA analysis correctly puts all versions of Skourtas’ texts at the 
right half of the plot, while it continues to differentiate Tzimpletis’ texts in the hori-
zontal dimension.

3.2. Selected linguistic features

our approach up to this point consisted in using the most frequent words, in or-
der to uncover underlying stylistic differentiations between the texts of our corpus 
and exploit them for comparison purposes along various (socio – stylo) linguistic 
dimensions such as authorship or genre. As already mentioned, the two autographs 
of Skourtas (skourtas_1_1 and skourtas_1_2) display a wide number of lexico-gram-
matical differences. For the purposes of the present research, we limit ourselves to 
point out four of them, which appear οften enough and consequently affect the whole 
image of the texts:

•	 The ending of past tense -τουν1 vs. -τον, e.g. ήτουν/ήτον, εγράφετουν/εγράφετον
•	 The use of gerund vs. participle, e.g. δίδοντας/δίδοντες, σκοπόντας/σκοπόντες, 

ανοίγοντας/ανοίγουσα etc.
•	 The spelling -o- vs. -ω- of the gerunds, e.g. δίδοντας/δίδωντας
•	 The fοrm έκαμνε vs. έκανε

1 Τhe endings -τουν are characteristic of the dialects of the Ionian islands (cf. Karantzola & Papaioannou 
2014).
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In order to study the variation of the above mentioned feature in Skourtas’ whole texts, 
we calculated their raw frequencies. Figure 5 displays their distribution of the selected 
features across Skourtas’ texts.

It is evident that the National library version (skourtas_1_2), the only one not writ-
ten in zante, displays a highly contrastive frequency pattern compared to the other 
three versions. This is illustrated even better if we calculate the normalized2 frequenci-
es of the features (see Figure 6).  

Following to this, PCA on the basis of the abovementioned selected features resulted 
in a new stylometric position of Skourtas’ texts. Altough our initial stylometric analy-
sis based on the most frequent words differentiated the four versions on the dimension 
of topic (life of St. John vs. life of St. Spyridon), our new analysis based on the selected 
linguistic features produced a different mapping compared to Figures 1 and 2:

In fact, the second presumed autograph of Skourtas’ translation of the life of St John 
(skourtas_1_2) stays apart, while the three other texts, his autograph (skourtas_1_1), 
the copy of it produced in Strophadon monastery (skourtas_1_3) and the autograph of 
Skourtas’ translation of the life of St Spyridon (skourtas_2) look closer to each other.

4. conclusions

This paper examined the stylometric profile of texts written in (more or less vernacu-
lar) Early Modern Greek during the 16 th and 17 th centuries. our corpus, mainly being 
consisted of autographs of five scholars from zante –among which two autographs 
of the same text (skourtas_1_1 and skourtas_1_2) together with a copy of it (skour-
tas_1_3)–, allowed us to investigate whether texts of different content from the same 
author and copies of the very same text copied by different persons can be differenti-
ated using stylometric quantitative profiles.

At first, the measurement of the frequency of occurrence of the 1,000 most frequent 
words (after culling) in Skourtas’ corpus, clearly demonstrated that the main divide is 
in terms of text vocabulary (and theme). Since skourtas_2 was the only sample from a 
completely different text (translation of the life of St Spyridon), the result (Figure 1) 

2 Normalized frequency take into account the different text sizes and adjust the features’ frequencies so 
that can be compared across texts with unequal length. Since we had two antagonistic feature types we 
used a percentage ratio transformation i.e. Normalized Frequency of Feature i = (raw frequency of type 
1 of feature i / raw frequency of type 2 of feature i) X 100.
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Figure 5 | Distribution of selected feat   ures across Skourtas’  texts

Figure 6 | Comparison of Skourtas’ texts on the basis of selected features (normalized frequencies) 
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is not surprising. The PCA also correctly put (Figure 3 and Figure 4) all the texts of 
an author, i.e. Skourtas or Tzimpletis, at the same half of the plot, which means that 
authorship is stylistically recognizable.

As fas as our specific research question is concerned, the results seem not to be con-
clusive. According to the criterion of 1,000 most frequent words (Figure 1), as was 
applied in Skourtas’ texts, the copy of a text (by a different person) is more similar to 
the original than a second autograph, of the same text, by the author. The stylometric 
analysis based on selected linguistic features of the texts indicates further (Figure 7) 
that in the case of Skourtas’ autographs we have to assume either that the produc-
tion of his second (presumed) autograph of his translation of the life of St John is a 
completely “new” version, probably in the sense of de-dialectisation attested in some 
authors of that period like Ioannis Morezinos (Kakoulidi-Panou, Karantzola & Hal-
vatzidaki 2007, π´), or that at the end the second manuscipt is not an autograph of him. 

It is certain that a thorough investigation of this topic is required; this work could be 
considered as a small contribution towards this direction.

Figure 7 | Stylometric position II of Skourtas’ (full) texts 
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