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Abstract

Over 25 years, Thomas Merriam has argued that Henry V was co-authored by Shakespeare and
Christopher Marlowe, and in his most recent publication ‘Is it time to reconsider Henry V'’
(2023) he established differences in word length which give clear evidence. This paper makes
use of the R Stylo suite of stylometric tools and employs the Rolling Delta, Rolling Classify and
the General Imposters methods, all of which obtain the same result that Shakespeare used a
Marlowe pretext in his composition of Henry V.

Introduction

In his most recent publication ‘Is it time to reconsider Henry V'’ Thomas Merriam (2023)
maintained that differences in word length can reflect differences in authorship. Over 25 years,
he argued that Henry V was co-authored by Shakespeare and Christopher Marlowe. It is tempting
to use ‘this excellent exploratory software suite’ (Merriam) R Stylo (Eder, M., Kestemont, M.
and Rybicki, J., 2016) to undergird his findings, and it is Rolling Delta in particular which gives
clear evidence of co-authorship.

Rolling Delta

The first advantage of Rolling Delta is that more than 100 reference texts were used in a unique
selection process to find those texts with the lowest delta values. The target text was of course
Henry V, but it was rearranged in such a way that all the prose parts came first and were
followed by the verse parts.! Whereas the normal Henry V text yielded a clear Shakespeare
result, the combined prose plus verse text came to the following conclusion, in which the lowest
deltas, which denote the smallest stylistic difference, were printed in bold white against a black
background. The second lowest delta are in white with a dark grey background, and the third
lowest deltas have a light grey background. All other plays and authors that did not have a single
one of the three lowest delta values were disregarded.

Table 1 Henry V arranged in prose and verse

A B C D E F G H |

1 Worte Rolling Delta attribution in prose and
2 0 verse parts of Henry V
3 250 Variable: mf3c
4 500 Window size: 5000 words
5 750 Step size: 250 words
6 1000 Culling value: 70 %
7 1250 analysed with 123 reference texts
8 1500
9 1750
10 2000
11 2250

12 2500 32.2 31.3 27.1 35.2 pE¥E} sl 26.8 29.0
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According to the prose/verse combination, the 5000-word windows that went through the
text with a 250-word overlap returned, down to line 52, the lowest deltas, which belonged to the
Shakespeare texts, followed by Marlowe’s Tamburlaine I and 2. The ratio was 48.2 Shakespeare
and 51.8 Marlowe. Whereas Merriam had used the 276 most frequent word bigrams in his
former investigations (Merriam, 2017), the present study employed 70% (the culling value)
character trigrams of all the reference texts and the target text. This is a clear result that, with its
wider approach, supports Merriam’s claim.

Rolling Classify

Rolling Classify, too, with its nearest shrunken centroid (NSC), support vector machine (SVM)
and delta classifier, also examined the combined prose/verse text and, similarly to Rolling Delta,
gave an attribution for each 250-word section. Due to the mathematical kernel of the classifiers,
the results vary, but the overall tendency is clear enough. Instead of endless tables with
attributions for each 250-word segment, please find below three representative charts that are
provided by the program.
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Fig. 2 SVM classification results with 8000-word windows
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Fig. 3 Delta classification results with 8000-word windows

Prima facie there seems to be a reverberation of assessments that came first when
analysing with classifiers. It is the NSC classifier that is closest to Rolling Delta results when the
adherence to the prose/verse division of the text was identical. However, considering the
Marlowe evaluation of the General Imposters Method below, it is entirely possible that the
reduced Marlowe part of the charts in comparison to the prose/verse division is indicative of the
lower degree of influence that Marlowe exerted.

The General Imposters method

In 2018 Maciej Eder added the General Imposters Method to the program features of R Stylo. It
makes sense to apply this relatively new approach to the verse and prose parts of Henry V. In his
2018 blog on the webpage of the Computational Stylistics Group
(https://computationalstylistics.github.io/blog/) Maciej Eder gives a detailed account of the new
method, referring to its introduction by Koppel and Winter (2014) and Kestemont et al.’s
(2016a) application to the study of Julius Caesar’s disputed writings. He also quotes the authors’
description of the capacity of the new feature:

the general intuition behind the GI, is not to assess whether two documents are simply similar in writing style, given
a static feature vocabulary, but rather, it aims to assess whether two documents are significantly more similar to one
another than other documents, across a variety of stochastically impaired feature spaces (Eder, 2012; Stamatatos,
2006), and compared to random selections of so-called distractor authors (Juola, 2015), also called ‘imposters’.
(Kestemont et al., 2016a: 88)

Eder (2018) then describes the prerequisites necessary to use the ‘imposters ()’ function,
namely that all the texts ‘are already pre-processed and represented in a form of a matrix with
frequencies of features (usually words). The function contrasts, in several iterations, a text in
question against (1) some texts written by possible candidates to authorship, or the authors that
are suspected of being the actual author, and (2) a selection of “imposters”, or the authors that
could not have written the text to be assessed. Consequently, a given candidate’s class is
assigned a score between 0 and 1.’ Initially Eder had claimed that on theoretical grounds, any
score above 0.5 would suggest that the authorship verification for a given candidate was
successful. However, the latest development is an optimized procedure that checks the grey area
of doubtful attributions. Jan Rybicki developed a so-far-unpublished script which gives the
boundaries of the grey area. Values above the upper boundary (column C of Table 2) indicate



authorship, values below the lower boundary (column B of Table 2) exclude authorship. The
investigations were carried out with the delta classifier to which Eder had added two more
distance measures, cosine delta (wu), developed by the Wiirzburg Computational Stylistics
Group, and Ruzicka metrics (ru). The latter requires a very long computation time, but is
regarded as highly reliable. Kestemont et al. (2016b) who had reported on the role of nearest
neighbours in determining the authorship of anonymous texts, and of the metrics used ‘to
calculate the distances between vector representations of texts in a higher-dimensional space’
(246) reached the following conclusions in the evaluation of the Ruzicka distance: ‘Comparative
evaluations across a variety of benchmark corpora show that this metric yields better, as well as
more consistent results than previously used metrics’ (246). The tests comprised words (mflw),
word bigrams (mf2w), character bigrams (mf2c), and character trigrams (mf3c), which means
that, in combination with delta, wu and ru, each of the analysed text segments of Henry V'
undergoes twelve evaluations.?

Table 2 Gl and prose and verse parts of Henry V

A B C D E F G
1
2 delta low high | mar
3 h5prose 0 0.99]|0.14 mflw
4 h5prose 0 0.99]0.08 mf2w
5 h5prose 0 0.99]0.03 mf2c
6 h5prose 0 099| O mf3c
7
8 wu low high | mar row shak
9 h5prose 0 0.99]|0.14 mflw
10 h5prose 0 0.99]0.18 mf2w
11 h5prose 0 0.97]|0.14 mf2c
12 h5prose 0 0.99]0.15 mf3c
13
14 ru low high | mar
15 h5prose 0O 099 O mflw
16 h5prose 0O 099 O mf2w
17 h5prose 0O 099 O mf2c
18 h5prose 0O 099| O mf3c
19
20 delta low high | mar row shak
21 h5verse 0 099|026 O .. mflw
22 hsverse | 0 099 [EFN 0 073 mf2w
23 hSverse | 0 0.99|0.62 0.07 mf2c
24 h5verse 0 0.99]|0.65 0.03 JEER mf3c
25
26 wu low high | mar row shak
27 h5verse 0 099|022 O I:EI mflw
28 hsverse | 0 099 [IEN 0 023 mf2w
29 hSverse | 0 0.99(0.18 0 mf2c
30 h5verse 0 099|0.15 0 [oEEE mf3c

w
g



32 ru low high | mar row shak

33 hb5verse 0 0.99 0 0.65 mfiw
34 hSverse | 0  0.99 0.03 mf2w
35 hb5verse 0 0.99 0.03 0.19 mf2c
36 hS5verse 0 0.99 0 0.61 mf3c

The prose parts of Henry V are listed in lines 2 to 18 and the verse parts in lines 31 to 36.
As so often happens, cosine delta (wu) was very reluctant to acknowledge clear attributions.
Otherwise Shakespeare dominates clearly in the prose parts of Henry V. The evaluation of the
verse parts is more complicated. Word frequencies of delta (F21) and word bigrams of the
Ruazicka metric (F34) still opt for Shakespeare, but, in the grey area of doubtful attributions, we
also find Marlowe, represented by Tamburlaine 1 and 2. This means that there is some stylistic
influence of Marlowe, and, even though the final version of Henry V is by Shakespeare, it is
more than likely that he used a pretext by Marlowe. It is certainly an asset of GI that, in contrast
to classifiers, which return only one author, the figures indicate collaborations as well.

Conclusion

In the light of the R Stylo results one can state that Merriam’s suggestion of the need to
reconsider Henry V was more than justified. Simultaneously, the results have made it clear that
the bigger task of reconsidering apocryphal plays by Shakespeare with R Stylo is also more than
overdue.
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Notes

! Tam very grateful to Thomas Merriam for providing me with the prose and verse texts of Henry
V.

2 The corpus files from which the target texts and the authors columns were derived were
hS5prose.txt, hSverse.txt, mar tamburlainl.txt, mar tamburlain2.txt, row whenysee.txt,

shak hamlet.txt, shak romjul.txt. Rowley’s text was needed to fulfil the minimum of three
authors.



