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Abstract—In 1598-99 printer, William Jaggard named 

Shakespeare as the sole author of The Passionate Pilgrim even 

though Jaggard chose a number of non-Shakespearian poems in 

the volume. Using a neurolinguistics approach to authorship 

identification, a four-feature technique, RPAS, is used to convert 

the 21 poems in The Passionate Pilgrim into a multi-dimensional 

vector.  Three complementary analytical techniques are applied 

to cluster the data and reduce single technique bias before an 

alternate method, seriation, is used to measure the distances 

between clusters and test the strength of the connections.  The 

multivariate techniques are found to be robust and able to 

allocate nine of the 12 unknown poems to Shakespeare. The 

authorship of one of the Barnfield poems is questioned, and 

analysis highlights that others are collaborations or works of yet 

to be acknowledged poets.  It is possible that as many as 15 

poems were Shakespeare’s and at least five poets were not 

acknowledged. 
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I. INTRODUCTION 

William Jaggard first printed The Passionate Pilgrim in 
1598-99, and the authorship of the 21 poems within it was 
attributed to William Shakespeare [1]. However, Bartholomew 
Griffin's 1596, Fidessa More Chaste Than Kind, already 
contained poem 11 [2].  Another, poem 19, appeared 
anonymously in Anne Cornwallis‘ 1580 personal notebook 
alongside works from Sir Philip Sidney, Sir Walter Raleigh, 
Sir Edward Dyer and Edward de Vere, 17th Earl of Oxford 
[3]. The list grows, and in 1598, Jaggard‘s brother John 
printed Richard Barnfield‘s,  

The Encomion of Lady Pecunia, containing poems 8 and 
11 [1]. By 1609, only five had been confirmed as 
Shakespeare‘s (poems 1, 2, 3, 5, and 17) having appeared in 
The Sonnets, or his play, Love‘s Labour‘s Lost [4]. Then, 
England's Helicon also printed a version of poem 20, 
attributing it to Christopher Marlowe, although its reply 
(signed Ignato) was later said to be by Sir Walter Raleigh [2]. 
Jaggard persisted with his claim, and in the 1612 third edition 
added a number of poems from Thomas Heywood, however, 
after complaints, Jaggard removed Shakespeare‘s name from 
the title [1].  By then, the authorship of 12 unknown poems lay 
in doubt, something that has remained for over 400 years. 

Modern scholars are divided on the authorship of the 
remaining unknown twelve.  Reference [5] suggests Jaggard 
used Shakespeare‘s name because the majority of the poems 
were Shakespeare‘s, including 12 unidentified poems in The 
Passionate Pilgrim said to be his earlier quality work and 
never meant for publishing.  She also adds there is some doubt 
surrounding the authorship of the Barnfield and Griffin 
poems.  Reference [6] disputes Shakespeare‘s authorship, 
while [7] suggest eight, not 12 of the anonymous poems are 
Shakespeare‘s.  However, [2] suggest poems 7, 10, 13, 14, 15, 
16, and 19 use a similar six-line stanza format to 
Shakespeare‘s Venus and Adonis, and poems 4, 6, and 9 are 
about Venus and Adonis and have Shakespearian similarities, 
but [5] says poems 7 and 13 resemble Robert Greene‘s poems. 

It is interesting to note that unknown poem 12 gets little 
attention, even though it appears in Thomas Delany‘s The 
Garland of Goodwill, and entered into the Stationers Register 
ledger during 1592-3 [8]. When chosen by Jaggard, Delaney 
was living with an arrest warrant over his head because of his 
insightful writing during the London riots and in no position to 
complain [8], but what is strange are the few references in the 
literature to Delaney as the author until recently. Either way, 
Jaggard cannot be asked about the true authorship of the 21 
poems, and today, the 12 poems, for the most part, remain 
unidentified. 

Stylometric analysis, the quantitative analysis of a text‘s 
linguistic features has been extensively used to determine the 
authorship of the undocumented collaborations of the 
playwrights from the Elizabethan period, including 
Shakespeare [9]. There appears dissension among leading 
Shakespearean authorship attribution scholars about an agreed 
method [10], but the most successful and robust methods are 
based on low-level information such as character n-grams or 
auxiliary words (function word, stop words such as articles 
and prepositions) frequencies [11]. The premier work in 
evaluating authorship in the 16th to mid-17th centuries includes 
MacDonald P. Jackson, Brian Vickers, and Hugh Craig and 
Arthur Kinney [9]. Jackson [12] uses common low-frequency 
word phrases, repetition of phrases, collocation, and images to 
link word groups to other works. Vickers [13] uses a tri-gram, 
or n-gram, approach, while Hirch and Craig [14] use function 
word frequency and other methods, that includes ones based 
on word probabilities and the Information Theoretic measure 
Jensen-Shannon divergence (JSD) and unsupervised graph 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 8, No. 3, 2017 

2 | P a g e  

www.ijacsa.thesai.org 

partitioning clustering algorithms [15]. However, there are 
other techniques used in this period of Shakespearean 
analysis, including simple function words [16, 17] and word 
adjacency networks (WANs) [9].  However, the meaning-
extracting method (MEM) from the field of psychology to 
extract themes from commonly used adjectives and describe a 
person from their personality, or self is very different [18, 19]. 
The authors offer a new and alternative approach to authorship 
identification using personality. 

A. An Approach Using RPAS 

In this paper, a methodology is employed that adopts a 
multi-faceted approach to text analysis and reveal details 
about a person's personality; their sense of self, from subtle 
characteristics hidden in their writing style [20-22].  The 
techniques draw on biomarkers for creativity and known 
psychological states [23-24] to identify characteristics within 
The Passionate Pilgrim poems. It uses a series of four 
indicators (RPAS) identified in [25] to create a stylistic 
signature from a person‘s writing: Richness (R) [26], the 
number of unique words used by an author; Personal 
Pronouns (P) [27-30], the pronouns used, closely aligned to 
gender and self; Referential Activity Power (A) [31-32], 
based on function words, or word particles derived from 
clinical depression studies; and Sensory (S) [33-36], five 
sensory measures (V-visual A-auditory H – haptic O – 
olfactory G - gustatory) corresponding to the senses. 

RPAS is used to create individual stylistic signatures of 
the 21 The Passionate Pilgrim poems and the known works of 
William Shakespeare, Christopher Marlowe and Sir Walter 
Raleigh, Richard Barnfield, and Bartholomew Griffin are 
labelled.  Three clustering techniques are then applied to 
identify the likely authorship of the 12 unknown poems within 
The Passionate Pilgrim. 

II. METHODOLOGY 

The Passionate Pilgrim contained within the complete 
works of Shakespeare [37] is used to process the data with the 
Stanford Parts Of Speech Tagger [38] to remove all 
punctuation and symbols and then aggregate the works by 
word frequency. The Passionate Pilgrim is further broken 
down into chunks that represent each known poem, and a 
decision made to follow the modern approach by editors [2], 
and divide poem 14 into two poems (labelled as 14 and 15) 
with a subsequent renumbering of the remaining poems so that 
there are twenty-one and not twenty poem chunks (refer to 
Table 1). 

The 3,190-word data ends up as an aggregated matrix of 
1,032 distinct word types across 21 poems, and the size of 
each varies between 96 and 377 words (average = 152). 
Putting this into perspective, they are slightly larger than a 
Shakespearian sonnet which varies between 91 and 132 words 
(average = 116). 

TABLE I. THE LIST OF THE POEMS BY SHAKESPEARE, BARNFIELD, 
GRIFFIN, MARLOWE INCLUDING THE 12 UNKNOWN AUTHORED POEMS IN THE 

PASSIONATE PILGRIM POEMS BY AUTHOR AND ABBREVIATED ID 

ID Abbreviated Author 

1 1S William Shakespeare 

2 2S William Shakespeare 

3 3S William Shakespeare 

4 4U Unknown 

5 5S William Shakespeare 

6 6U Unknown 

7 7U Unknown 

8 8B Richard Barnfield 

9 9U Unknown 

10 10U Unknown 

11 11G Bartholomew Griffin 

12 12U Unknown (Thomas Delaney) 

13 13U Unknown 

14 14U Unknown 

15 15U Unknown 

16 16U Unknown 

17 17S William Shakespeare 

18 18U Unknown 

19 19U Unknown 

20 20M Christopher Marlowe and Walter Raleigh 

21 21B Richard Barnfield 

A 1613 play written after Shakespeare ceased writing is 
used to provide an independent author perspective and 
clustering technique. The Tragedy of Mariam, the Fair Queen 
of Jewry by English poet and dramatist, Elizabeth Cary [39], 
was published 14 years after The Passionate Pilgrim, and 
stylistically very different to Shakespeare‘s work. 

A nine-dimensional array is created from the data using 
RPAS before applying three complementary techniques to 
reduce any single bias and overlay the results against Richness 
(R) and Personal Pronoun (P) to determine the possible 
authorship of the 12 unknown poems.  As a final measure, 
seriation, an exploratory combinatorial data analysis 
technique, is used to visualise the nine-dimensional array as a 
one-dimensional continuum and test the strength of the co-
located cluster edges by adding random noise to the data 
vector. 

A. Three Complementary Techniques 

Principal Component Analysis (PCA) of the 21 poems 
(threshold set to 0.30 to ignore any non-significant 
contributions) determines the variance explained through 
eigenvalues and identifies any significant factors, known as 
components, from within the data. Four components are then 
aggregated to examine the clusters. 

Linear Discriminant Analysis (LDA) is used as an 
alternate classification technique to PCA [29-30]. The 
unknown works are removed, and all of the individual known 
authors' poems are numbered from 1 to 4 before training the 
model and reintroducing the unknown poems. Using the 
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resultant coefficients from the three Canonical Discriminant 
Functions, functions 1-2 and 1-3 are aggregated to visually 
compare the clusters. 

The Vector Space Method (VSM) technique [42-43] is 
used with Elizabeth Cary's, The Tragedy of Mariam, the Fair 
Queen of Jewry as an imposter [44].  Pair-wise comparisons of 
each of the 21 Passionate Pilgrim poems is made against 
Elizabeth Carey's play (42 pair-wise comparisons) using both 
cosine and minmax similarity detection, to highlight the 
clusters that form based on their distance from Cary‘s play. 

B. Seriation 

According to [45] ―Seriation is an exploratory 
combinatorial data analysis technique to reorder objects into a 
sequence along a one-dimensional continuum so that it best 
reveals regularity and patterning among the whole series.‖  
Seriation is the process of placing a linear ordering on a set of 
N multi-dimensional quantities. The total number of possible 
orderings is N! (factorial). This grows extremely quickly with 
N. 5! = 120, 10! = 3.6 million and 20! = 2.4x1018, or 2.4 
billion billion (or quintillion). Thus, even for quite small N, it 
is not possible to calculate the shortest path by calculating all 
possible paths. A heuristic or approximation is needed. 
Inevitably any given approximation will work better with 
some data than others. Thus, for a robust estimation of the 
shortest path, it might be necessary to try a range of different 
estimators and look for consistency among them. 

Using the free software environment for statistical 
computing and graphics, R, and its seriation package [46], and 
provide the seriation package with the 9x21 matrix consisting 
of the nine RPAS values for each of the 21 poems of The 
Passionate Pilgrim. Using the Euclidean distance option, 
seriation attempts to minimise the Hamiltonian path length 
(the Hamiltonian path on a graph is a path which visits all the 
nodes just once). The results of the six Hamiltonian path-
length calculations produced by the seriation package are 
evaluated (TSP: Travelling Salesperson, Chen: Rank two 

ellipse Seriation, ARSA: Anti-Robinson Simulated Annealing, 
HC: Hierarchical Clustering, GW: Hierarchical Clustering 
(Gruvaeus Wainer heuristic), and OLO: Hierarchical 
Clustering (Optimal Leaf Ordering)). While seriation gives a 
one-dimensional continuum, Dendrogram branch and leaf 
visualization are also provided, and clusters can be separated 
by their Hamiltonian path distances [47]. The technique that 
provides the shortest Hamiltonian path is selected, and noise 
introduced into the matrix to examine the strength of the 
connected groups by using the jitter function in R. The 
function adds random noise to the vector by drawing samples 
from the uniform distribution of the original data [48]. 

III. ANALYSIS 

Using RPAS Personal Pronouns (P) is plotted against 
Richness (R) (PtoR) for the 21 The Passionate Pilgrim poems 
(see Fig. 1). PtoR discriminates the unknown poems 14 and 16 
with Shakespeare (poems 2 and 3), and they have a low 
feminine gendered style (P > 10), while all of Shakespeare's 
known poems have a lower feminine gendered style (P > 30), 
contrasting this is the group consisting of the cluster with 
unknown poems 7 and 19 that are similar in style to Griffin 
(poem 11) and Barnfield (poem 21) who all have a higher 
masculine style (P >50). The Shakespeare (poem 1) and the 
Marlowe and Walter Raleigh (poem 20) are similar, as are 
Barnfield (poem 8) and Shakespeare (poem 5). The unknown 
poem 12 (from Delaney) has a low Richness score is separate 
from the main body of poems. 

A. Principal Component Analysis (PCA) 

The findings show that many PCA correlations are in 
excess of 0.30. A visual indication of the correlation matrix 
highlights 24 coefficients are around 0.30 or higher and some 
are as high as 0.77, and Bartlett‘s test is significant (p = 0.001) 
meaning there is some correlation between variables 
indicating that PCA is worthwhile. Four components are 
extracted and account for 81.95% of the variance. 
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Fig. 1. In this The Passionate Pilgrim gendered Personal pronouns (P) versus Richness (R) diagram, the overlays of the results of LDA, VSM, and PCA analysis 

highlight the consistency of other results. A Barnfield / Griffin series of poems can be seen (7, 11, 19, and 21) with greater than 50% gendered personal pronouns. 

This is supported by LDA, VSM and PCA Analysis. A Shakespeare series of poems can be observed (2, 3, 14, 17, and 18), also supported by LDA and VSM 

analysis. A Shakespeare / Marlowe / Raleigh series is observed (1 and 20) to have less than 20% gendered personal pronouns supported by LDA analysis.  Clearly, 

Delany's poem 12 is supported by LDA, and PCA analysis as a standalone work also has the lowest Richness. In the range of 25-50%, gendered personal pronouns 

are the Shakespeare / Barnfield poems (5, 8, and 15) supported by LDA and VSM analysis, and these alongside the unknown poems (4, 6, 9) (and 10, 13, 16 

supported by LDA analysis). Further, the ellipses are a visual clustering assignment

In Fig. 1, the two common clusters are overlaid. A 
Barnfield / Griffin group (11 and 21) is found to sit with 
unknown poems 7 and 19. While unknown poem 12 (Thomas 
Delaney) was close to Shakespeare (1) and Marlowe and 
Raleigh (20), it is the furthest poem from the Shakespeare 
cluster on the Factor 1 and 2 scale that accounts for ~55% of 
the variance. Additionally, the results highlight all of the 
known Shakespeare poems cluster (poems 1, 2, 3, 5, 17 with 
6, 14, 15, and 16). Poem 4 is close to Barnfield (8), and poems 
6, 9, 15, and 16 are close to Shakespeare (5). 

B. Linear Discriminant Analysis (LDA) 

Three functions were extracted, and the first two 
accounted for 99.6% of the variance (1 = 95.9 and 2 = 3.7). 
The Wilks' Lambda test of functions 1 through 3 was 
significant (p=0.009) which highlights that the null hypothesis 
can be rejected and suggests that all three functions together 
have a discriminating ability. The second and third functions 
together are not significant (p=0.190), neither is function 3 on 
its own (p=0.453). Functions 1-2 and functions 1-3 are plotted 
to generate six common clustering results (see Fig. 1). It is 
found that the unknown poems 10 and 13 are again close to 
Shakespeare (5) and Barnfield (8), as is 15. Unknown poems 7 
and 19 are closer to Griffin (11) this time and further from 
Barnfield (21). Unknown poem 12 (Thomas Delaney) is again 
closest to Shakespeare (1) and Marlowe and Raleigh (20) but 
stands alone. Poem 14 is again close to Shakespeare (2 and 3). 

While poem 18 is also close to Shakespeare (1, 2, and 3), 
poem 4 is far from all the poems but closest to Griffin (11). 
Poem 6 is closest to Shakespeare (17). Poem 16 is closest to 
Shakespeare (5), and poem 9 is in the middle of Shakespeare 
(5), Barnfield (21) and Griffin (11). Again, there is some 
consistency with these results, but there seems to be a lack of 
clarity with poems 4, 6, 9 and 16. 

C. The Vector Space Method (VSM) 

Pair-wise comparisons of each of the 21 Passionate 
Pilgrim poems against Elizabeth Carey's play, The Tragedy of 
Mariam, the Fair Queen of Jewry (42 pair-wise comparisons) 
using both cosine and minmax similarity detection, highlights 
the clusters that form based on their distance from Cary‘s 
play. Fig. 1, indicates the three common clustering results. 
Here, unknown poems, 7 and 19 are in a cluster with Griffin 
(11). Unknown poem 14 is in a cluster with Shakespeare (1, 2, 
and 3) and Marlowe / Raleigh (20) and poems 12 and 18, and 
closest to Shakespeare (1), while Delaney‘s poem 12 and 14 
are closest to Shakespeare (2), but furthest away. Unknown 
poems 4, 6, 9, 10, 13, 15, and 16 are in a cluster with 
Shakespeare (5 and 17) and Barnfield (8). In this cluster 
Barnfield (8) is very close to Shakespeare (5), and poems 10 
and 13 have an almost identical score. 

Throughout these different analysis techniques, there is a 
consistency in three to four clusters forming with common 
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poems in them, but many of the techniques have been 
dependent on an arbitrary visual clustering size. Therefore, to 
add further reliability to the results, the data is clustered using 
seriation to measure cluster distances. 

D. Seriation 

The R seriation package is fed a 9x21 matrix of the data, 
and using Euclidean distance seriation of the data minimizes 
the Hamiltonian path length. Results of the six seriation 
techniques available highlight that Hierarchical Clustering 
with Optimal Leaf Ordering (OLO) outperforms the 
Travelling Salesperson technique (path lengths 214.63 vs. 
228.92). Incorporating the clustering of the OLO Dendrogram 
at a height of 25, the order of the 21 chunks with clusters 
highlighted is [21 19 7 11] [4 9 6] [5 8 10 13 15 16 17] [20 12 
1 3 2 14 18] and it highlights some susceptibility between 
poems 11-4, 6-5, and 17-20. When the distances between each 
poem are compared, and either side of poems 11-4 (7-11-4-9), 
6-5 (9-6-5-8), and 17-20 (16-17-20-12), the ordering sequence 
and distance information is important (refer Table 2). 

TABLE II. HAMILTONIAN PATH DISTANCES BETWEEN THE 21 THE 

PASSIONATE PILGRIM POEMS. THE OLO DENDROGRAM EDGE CLUSTERS THAT 

FORM AT A DENDROGRAM HEIGHT OF 25 HIGHLIGHTS A CONSISTENCY IN 

TWO OF THE THREE SEPARATION POINTS. IN THE CLUSTER SPLIT AT POEMS 

11-4, 7-11 AND 4-9 ARE CLOSER THAN 11-4 (27.3 VERSUS 11.8 AND 9.6). IN 

THE CLUSTER SPLIT AT POEMS 6-5, 9-6 AND 5-8 ARE CLOSER THAN 6-5 (10.61 

VERSUS 7.7 AND 3.4), BUT IN THE 17-20 CLUSTER SPLIT, WHILE 16-17 AND 

20-12 ARE CLOSER THAN 17-20, THE DIFFERENCES BETWEEN 16-17 AND 17-
20 ARE MARGINAL (15.8 AND 12.6 VERSUS 16.8) 

Poem edges Path length 

21 19 16.60488 

19 7 24.69437 

7 11 9.561261 

11 4 27.27893 

4 9 11.78111 

9 6 7.683108 

6 5 10.61323 

5 8 3.444387 

8 10 4.88489 

10 13 3.22249 

13 15 3.455063 

15 16 4.449576 

16 17 15.8412 

17 20 16.75323 

20 12 12.6397 

12 1 14.13468 

1 3 11.68744 

3 2 8.28891 

2 14 13.00578 

14 18 6.162732 

Further, when examining the OLO dendrogram edge 
clusters that form at a dendrogram height of 25 and find 
consistency in two of the three separation points. In the cluster 
split at poems 11-4, it can be seen that 7-11 and 4-9 are closer 
than 11-4 (27.3 versus 11.8 and 9.6). In the cluster split at 
poems 6-5, 9-6 and 5-8 are closer than 6-5 (10.61 versus 7.7 
and 3.4), but in the 17-20 cluster split, while 16-17 and 20-12 
are closer than 17-20, the differences between 16-17 and 17-
20 are marginal (15.8 and 12.6 versus 16.8). 

To see how stable the results are, in particular, the stability 
of the clusters connected at the poems 17-20 split, noise is 
inserted into the initial 9x21 RPAS-poem matrix and 

recalculate Euclidean distances with various amounts of noise 
(noise 1 – 8000). An examination of the scene chunk order 
after seriation (refer Table 3) highlights the high level of 
stability within the seriation and OLO clustering results. The 
different OLO seriation results are showing changes in order 
when noise is added to the RPAS poem matrix. At around 
noise levels of 500, poems 15 and 16 switch positions, but 
then revert back with further noise. At noise levels 800 and 
above, the Barnfield – Griffin cluster (7, 11, 19, and 21) move 
internally within the cluster but no poems leave. At noise 
levels 800 and higher the Shakespeare – Marlowe cluster (1, 2, 
3, 12, 14, 18, and 20) move internally, and at no point does 
poem 20 moves out of the cluster and join with poem 17. 

TABLE III. THE DIFFERENT OLO SERIATION RESULTS ARE SHOWING 

CHANGES IN ORDER WHEN NOISE IS ADDED TO THE RPAS POEM MATRIX. AT 

AROUND NOISE LEVELS OF 500, POEMS 15 AND 16 SWITCH POSITIONS, BUT 

THEN REVERT WITH FURTHER NOISE. AT NOISE LEVELS 800 AND ABOVE, THE 

BARNFIELD – GRIFFIN CLUSTER (7, 11, 19, AND 21) MOVE INTERNALLY 

WITHIN THE CLUSTER BUT NO POEMS LEAVE. AT NOISE LEVELS 800 AND 

HIGHER THE SHAKESPEARE – MARLOWE CLUSTER (1, 2, 3, 12, 14, 18, 20) 

MOVE INTERNALLY. THIS SUGGEST A HIGH LEVEL OF STABILITY IN THE 

SERIATION OLO ORDER AND OLO CLUSTERING RESULTS  
([21 19 7 11] [4 9 6] [5 8 10 13 15 16 17] [20 12 1 3 2 14 18]) 

Noise 

Order 0 100 500 800 1000 2000 4000 8000 

1 21 21 21 7 7 7 7 7 

2 19 19 19 11 11 11 11 11 

3 7 7 7 19 19 19 19 19 

4 11 11 11 21 21 21 21 21 

5 4 4 4 4 4 4 4 9 

6 9 9 9 9 9 9 9 6 

7 6 6 6 6 6 6 6 4 

8 5 5 5 5 5 5 5 5 

9 8 8 8 8 8 8 8 8 

10 10 10 10 10 10 10 10 10 

11 13 13 13 13 13 13 13 13 

12 15 15 16 15 15 15 15 15 

13 16 16 15 16 16 16 16 16 

14 17 17 17 17 17 17 17 17 

15 20 20 20 14 20 20 14 14 

16 12 12 12 18 12 12 18 18 

17 1 1 1 20 1 1 20 20 

18 3 3 3 12 3 3 12 12 

19 2 2 2 1 2 2 1 1 

20 14 14 14 3 14 14 3 3 

21 18 18 18 2 18 18 2 2 

IV. DISCUSSION 

Overall, the techniques were generally consistent, and 
seriation was useful because it was able to provide clustering 
and distance measures that appeared stable even with a 
relatively high level of introduced noise. Therefore, the basis 
of these findings lies in a rigorous multivariate approach to 
analysis and not a single technique.  However, one of the 
biggest concerns is the influence of the publisher.  While 
Jaggard or his associates cannot be discounted from having a 
hand in adding their own touches to some of these unknown 
poems, blending them as it were so they appear as part 
collaborations, it is an unknown factor. It is known that 
Jaggard was able to get hold of some of Shakespeare's 
unpublished work, and both he and his brother John had 
access to a wide number of Elizabethan works.  What cannot 
be known is how much of this was early unpublished works. 
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Of the 12 anonymous poems, two are likely Shakespeare's, 
possibly from his earlier unpublished works (poems 14 and 18 
are similar to Shakespeare's poems 2 and 3 and a lesser extent 
poem 1). However, if they were not earlier Shakespearian 
poems, then they are from another poet entirely, one that has 
not been examined. Two other poems (7 and 19) have a 
blended style similar to Griffin (11) and Barnfield (21), and 
there is more of Griffin's style (similar to poem 11) in them 
than Barnfield's, and they are more likely to be Griffin's 
unpublished work. Again, if they are not an unpublished 
Griffin poem, then they too are a poet that has not been 
examined in this paper. Poem (12) has a blended style similar 
to Shakespeare (1) and Marlowe / Raleigh (20) but 
consistently shows itself to be different enough to be an 
independent poet and be the work of Thomas Delaney whose 
other poems were outside of this analysis. 

The remaining seven unknown poems (4, 6, 9, 10, 13, 15, 
and 16) are all similar in style to a blended Shakespeare (5 and 
17) and Barnfield (8). All of these, as are all of Shakespeare‘s 
poems here, have a Richness score over 65%. They all have a 
Personal Pronoun score below 50%, which would be deemed 
as a feminine writing style which fits Shakespeare.  Poems 4, 
6, and 9 are very similar in style to each other and closer to 
Shakespeare‘s (5) style than Barnfield (8).  Poems 10, and 13 
are closer to Barnfield‘s (8) style than Shakespeare (5, 17). 
Poems 15 and 16 have a higher Shakespeare (5) style than 
Barnfield‘s (8) and are higher overall from the Shakespeare 
poems (5 and 17). 

This close style of Barnfield‘s poem (8) to Shakespeare‘s 
(5) is an anomaly, and if it were not for the work sitting in the 
Shakespeare cluster between 5 and 17, then it could be easily 
be said that all the poems (4, 6, 9, 10, 13, 15, and 16) are 
Shakespeare‘s. The literature around Richard Barnfield is 
examined more closely. While Barnfield and Shakespeare 
were certainly friends [49] and could have collaborated, these 
poems are likely to be Shakespeare's because the style of 
Barnfield's poem (8) is very similar to Shakespeare's poem 
(5). It has been suggested, that the 1598 version of Barnfield's 
manuscript obtained by William Jaggard‘s brother John was of 
insufficient length (indicated by the sparse printing layout), 
and William Jaggard provided his brother two poems from the 
yet unpublished The Passionate Pilgrim to extend Barnfield's 
Lady Pecunia publication. In the 1605 reprint of Richard 
Barnfield's Lady Pecunia, the two poems from the 1598 first 
edition (poems 8 and 21 from The Passionate Pilgrim) were 
not included [50-51]. According to [52], Barnfield is said to 
have claimed authorship of only one of the two poems 
(stylistically likely poem 21). If this is true, then it explains 
the striking similarities between the Shakespeare and 
Barnfield poems (5 and 8), and a good indication that 
Shakespeare wrote both 5 and 8, and therefore poems 4, 6, 9, 
10, 13, 15, and 16 are Shakespeare‘s poems. While it further 
reinforces Jaggard‘s approach to borrowing from other 
author‘s works, from the analysis it is believed that 
Shakespeare wrote nine of the twelve unknown poems (4, 6, 9, 
10, 13, 14, 15, 16, and 18) including 1, 2, 3, 5, 17, and 8. 

V. CONCLUSION 

Given Shakespeare's signature in almost three-quarters of 
the poems, Jaggard may have adopted shrewd marketing 
tactics in using Shakespeare's name as the sole author. Indeed, 
when he expanded the third edition with a collection of nine of 
Heywood's poems, he did not remove Shakespeare's name 
from the title, nor did he add Heywood as co-author, but in his 
collection of assorted verses.  Jaggard merely adopted what 
was a standard convention by publishers in the day [53]. The 
analysis would suggest that the five authors, Barnfield, 
Delaney, Griffin, Marlowe, and Raleigh were not 
acknowledged, and several poems may well be collaborative 
works between Shakespeare and others but this also was 
common [54]. It is also possible that several poems (7, 14, 
18,19) are not early work or collaborations, but other writer‘s 
poems not studied here. This failing to acknowledge all 
author‘s poems would seem, at least by today's standards, to 
be an injustice. However, as it can be seen with Jaggard's 
publication of The Passionate Pilgrim and his later publication 
of Shakespeare's first folio, Jaggard focussed on promoting 
Shakespeare's work above all others. 

In this paper, authors have demonstrated an alternate 
stylometric technique that can identify self and cluster 
multiple authors using RPAS. It includes the use of sensory-
based adjectives and words that are strong in concreteness and 
imageability that reflect known psychological states in an 
individual's personality. They believe that further research is 
warranted to see if RPAS can identify changes in an 
individual's stylometric fingerprint over time. 
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