SHAKESPEARE

Infecting
the teller

Rebutting a mathematical
method of attribution

BRIAN VICKERS

MAGINE, IF YOU WILL, the works of Shakespeare
Lakd out on a map bike the United States of Amer-
i, The Poens are coloured blue, the Comedses
green, the History plays red, and the Tragedies black.
The five plays in which Shakespeare had a co-author

Titus Andronicus with George Pecle, Timon of
Athens with Thomas Middieton, Pericles with George
Wilkins, Henry VIl and The Two Noble Kinsmen with
John Fletcher - are marked with a dingonal band.
Then imagine a serles of changes. A patch of yellow
(for Middleton) is spreading over the black of Mac-
beth, and another yellow patch has established irself
on the green of Measure for Measure. Also, a small
and hitherto un-regarded offshore Istand, no more
than a pile of rocks, has been annexed In blue,

These are the changes that were made by the
Oxford Shakespeare Complete Works i in 1936 :uld]um
fied in a Textual C the
year. The prime mover in all three revisions to Shakr
speare’s canon was Gary Taylor, a young American
scholar who had just been promoted from editorial
assistant to co-editor alongside Stanley Wells, a
respected Shakespeare scholar. Since no external evi-
dence exists for these ascriptions, Taylor had to rely
on other evidence or his own aesthetic pudgement.
The small rocky island on the new map was a banal
Iyric, “Shall 1 die?” which Taylor inserted in the
canon because in one manuscript the scribe sgned
it "William Shakespeare”, increasing its value to
other collectors. In fact, it Jooks like a poem written
for music in around 1610, None of Taylor's co-editors,
and indeed no other critic, ever endorsed the ascrip-
tion, but If you're editor of the Oxford Shakespeare
you don’t need anyone clse’s approval.

Now Imagine that map again as it appeared after
the publication of the New Oxford Shakespeare in
2016, under Taylor’s guidance. The yellow patches
marking Middleton's share of the canon have spread,
increasing their hold on Macheth, claiming parts of
All's Well Thar Ends Well, and annexing a scene from
Titus Andromicus that rightly belongs 1o Shakespeare.
A new colour, brown, has established itself on all
three parts of Henry VI, signifying the elevation of
Marlowe to the status of coauthor. While all these
changes diminished Shakespeare's share of his own
canon, the New Oxford Shakespeare offered compen
sation by awarding him part-authorship of two other
phays, giving him a scene from Titus Andronicus that
was written by Peele, and part of another, larger and
more fruitful ofshore iskne. This is the
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yet recognized Pecle as co-author of Titus Androni-
<us, although the evidence had long been available.
His figures are more reliable for the 2046 edition, in
which 17 of 44 plays are identified, a Sttle more than
38%, dlose to twolifths™. This sounds like a CEO's
report expressing satisfaction ar having reduced
boldings in Shakespeare and vasied his portfolio in
other aneas. To strengthen the positive outcome for
harcholders Taylor emph. d the novelty of their
aims: “these editions nllhc Henry VI plays are the
first to identify Marlowe a5 the coauthor . we are
the first edition to have provided detailed empisical
evidence” of Middleton's hand in AS Well, and
Shakespeare’s in Arden of Faversham. Talor gaove
credit for these novel attributions and de-attributions
to innovations in “computerised textual analysis™.
The New Oxford Shakespeare contained no jussifi-
cation of the attributions: this appeared a year later
in an Authorship Companion, edited by Gary Taylor
and Gabriel Egan. This bulky volume of over 700
pages, of which Taylor wrote about half, includes
mphs.mbksvxl"d‘lzm and seems to be a
hon. The first review-
m criticized several unsdnhdoq wpects of the
Companion, but acked time 1o evaluate it properly,
which needs considerable expertise in mathematks,
statistics and computing as well as Elizabethan
drama and textual scholarship. To overcome my own
defichencies in this regard | have joined forces with
two scholars equaliy at home in both worlds. David
Auserbach’s autobiography Bitwise: A life in code (TLS
May 24, 2019), describes his introduction to compat-
ers at the age of seven, his progress from a degree
in physics at Yale to spells writing software programs
for both Google and Microsoft, and his curment situy-
tion as a freelance New York columnist and book
reviewer. Pervez Rixvi was educated &t a London
comprehensive school before taking degrees in
maths at Cambridge and Liverpool, ako becoming 3
software engineer. He has combined this dayjob
with a second career as a Shakespearcan textual

critic, and recently a database of 527 plavs
vmum between 1542 and 1657, marked up to uienul)
every of verbal ition. Elizab

lr.nnzd) Arden of Faversham, which the New Ovﬁm!
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dum.nms always working to a deadline, often

has 4 from the long-d

uludom of Thomas Kyd. It is not clear that Shake-
speare would have welcomed his canon being first
downsized and then enlarged by “flching” from his
colleagues. Only the editor of the New Oxford Shake
speare would have had the chutzpah - or hubris
to do such a thing.

On a real map the growth of different-coloured
patches would designate territories conguered by a
forelgn agent; here they show the spread of editorial
pawer. In the press releases and interviews that Tay-
lor gave when the new edition was bunched, he
described his efforts in trivmphalist terms. One inter-
view, under the headline “Christopher Marlowe cred-
ited as one of Shakespeare’s co-writers”, reported
Taylor's prowd computation that in the 1986 Oxford
Shakespeare “eight of 39 plays were identified on
their title pages as collaborative, a little more than
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sefves, and their favourite phrases can
hdp identify them. We mm began evakuating the
Authorship Comp on
cach other’s critiques. Rizvi and 1, together with Dr
[Darren Freebury-Jones of the Shakespeare Birthplace
Trust, spent more than a year exphiining the many
problems with the New Oxford S atribu-
tions on the online discussion forum SHAKSPER.
Some of these critiques have been published, and a
bock §s In preparation.

Before presenting some of our findings 1o TLS
readers it may be helpful o outline what can be
expected from “computerized textual analysis™. In
the vears before © and since then - we
should avoid the error of thinking that the introduc-
tion of 2 new method destroys the previous one: the
invention of the printed book didn’t supplant manu-
script culture - scholirs made authorship attribu-
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tions from extensive reading. Two scholars who
helped darify Middleton's canon in the 1970s cach
studied over a hundred contemporary plays, noting
every significant verbal detail. We might call this
reading-based approach linguistic or literary. It
included quantification, but that was an adjunct 10
having noticed some visible feature ol stybe that dif-
ferentiated one dramatist from another, oocurrences
of which could then be counted. Sthdlls still studied
a play as a seq of ces by
characters nteracting with cach other.

The advemt of electronic word-processing in the
19605 caused major changes. The insuperable prob-
k-m is zha computers can count and $Ort, Iml can

natural k in ; proc:
csocd units. Computerized textual amllysu uses
quantification as its prime method, but that involves
breaking down the | nature of | into
tsolated Jexemes. The two main categories are “con-
tent words™ bearing meaning, usually nouns, and
“function words™, those having a grammatical func.
tion bus bow semantic content, such as prepositions,
conjunctions and p Many current
assume that authors can be differentiated according
to the frequency with which they use chosen word-
sets. To produce statistically acceptable results these
caboulations are made on standardized samples of
text, usually 2,000 words, and complex mathemati-
cal-statistical procedures analyse the data, The
results can be presented either in numerical tables
or in graphical form, and all too often specialist
knowledge is needed to understand them.

Many problems arise from the switch to quantita-
tive textual analysis. It may work with single
authored discursive prose, but it is unsuitable for the
complex art-form of Elizabethan drama. Unlike
essays, plays are multivocal, they consist emtirely of
the speeches and interactions of imagined persona:
ges, in many differem styles, Classical and Renals-
sance theorists of drama taught that characters'
utterances should reflect their age, gender and social
rank, and showdd be recognizably differentiated.
Plaums and Terence differentiated their characters

ically, and so did Shakesp and Jonson. It
follows that the words and meanings exchanged in
drama are those of the characters, not the authors
themselves, To assume thst you can idemify an
authorial style from the nouns, or from function
words used by all the speakers in a play, Is a massive
assumption.

The choie of function words is often justified on
the bedief that they are used unconsciously and there-
fore reflect authorial habits (that fallacy again), bus
the theory is mistaken. To take one type of function
word, prepositions are chosen according to the
speaker’s intended meaning. This humble part of
speech enables us 1o define sparial relationships (up,
down, across), relationships of time (before, during,
after) and of causation (casse, purpose, agent), The
choice may be instantancous, or deliberated, or even
manipulated by another speaker. Lxgo claims that he
has seen Desdemona with Cassio and that be did “Lic

., Withowt waiting to disambiguate that verb,
Othello uses the preposition that he most fears -
“With her?” - only to be forced by lago to counte-
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nance a far more upsetting one: “With her, on her
what you will”. We all choose the p that we

umrﬂunhmmlunﬂrmththvmn‘k
content words but are subordinase to

will (or want), but the imagined scene created by
“on™ causes Othello to collapse into mnmess This
may be the most de ing use of a prep in
world literature, but it proves that function words are
chosen. Because function words combine with con-
tent words (o create meaning, separating out either
class dy the possibility of understanding the
meaning of meu:s: or literature.
For many readers this is the fund l weak-

dmﬁm‘tlhmkd!heﬂmapmpk then we
ptet them in relation to each other. Pervez Riewvi
checked his database, which showed that a charac-
ter's choice of a funktion word is often determined
by a lexical woed e has just msed. He then evalusted
the iy s of Segama’s hod, fading that it
boiled down to half a dozen formulae: “these are so
unfit for the use made of them that one formuka has

ness of quantitative attribution study, that it aban-
dons meaning. The 100 or 500 words used most
frequently by the target author(s) are redu«d o
mere items to be 4, without of
context or meaning. But many words have many
meanings, which can only be construed by the con-
text of use, and poets create unique contexts.
Romeo's first words on seeing Juliet - “O she doth
teach the torches to bum bright™ - yields one word
for the dataset, torches, Cleopatra’s words on
Antony's death - “The sokiier’s pole is fallen™ - yields
two, soldier and pole, In her mouth that is not just
any pole but a metaphor for their intimacy. Aban-
doning the sequential interplay between words and
treating them as separate items for computation
destroys the possibility of meaning, and of those
extra meanings that are the life of drama. Of course,
given the exponential increases in computing power
and data storage over the past sixty years, it may well
be that computerized textual analysis will ultimately
2o beyond treating word frequencies in isokation and
will be able to cope with the full range of language.
But that time has not come, as the Authorship Com-
panion shows only too well

Here I present our findings for two methods, one
elaborate, the other suspictously simple. The first,
attributing parts of Henry VI to Marlowe, was origl-
nally published in a joumal of signal processing. A
revised version, by Santiago Segarra, Gabriel Egan,
Mark Eisen and Alejandro Ribeiro, appeared m

to p d that some words are present in a text
when they are absent, while another has to pretend
that they are absent when they are in fact present™.

The essay duly divided 3 Henry VI between Shake-
speare and Marlowe, awarding nine scenes 1o Mar-
lowe and thirteen to Shakespeare, with six soenes
“10o close to call™. A recent study by other members
of the New Oxford Shakespeure attribution team,
using another unsound method (“Zeta™), had pro-
duced a different result, attributing sixteen scenes to
Marlowe and twelve to Shakespeare. Our four
athors mmmuhwd themseives on having corrob-
orated the ™ b of Marlowe’s writ:
ing” i this play, except for “scenes 1.2, 24, 4.3, 4.4,
4.6, and 577, Although bliind to the massive discrep-
ancy, they did raise 2 problem that i Ekely to ocour
more often: how can we adjudicate antributions
when two quantitative methods give different
resulits? Must we decide 2 literary kssue according to
the rival claimants’ use of maths, or statistics?

ne thing we can always do is study the text,
Tooking for vistble propertics that might differ
entiate one dramatist from another, suich x
their dy. The first jon of di ists for
thrpd)lxlhnlre Marlowe and the other “univers-
ity wits™ - used the fixed tensyllable ine with liste
deviation. In the late 15505 Kyd ploneered the adding
of an extra syllable, the so-called feminine ending G
term taken over from French metrics), as in “To be
or not to be, that is the quest”lon™, Shakespeare used

Shakespeare Quarterly (2016) and was i
endorsed by Gary Taylor, although it had received no
independent review. The new method, “Word Adja-
cency Networks”, is based on the dubious assump-
tion that dramatists can be identified solely by their
function words. The authors believed that “the
choice, the frequency, and (crucially for our method)
the relative placing of function words ... appear to
be an unconsclous set of preferences specific to an
author™ (that fallacy yet again). The term “placing™
means the number of content words that intervene
between each prepaosition or pronoun, say. The
opening sentence of Peradise Lost would be reduced

this exp device inc gly through his
career, together with moce flexible verse movement.
In 1850 James Spedding used both features (o dem-
onstrate that Herry VI had been coauthored by
Shakespeare and Fletcher. His allocation of the
scenes to exch dramatist s accepted to this day. The
proportion of feminine endings in Marlowe runs
from 1.2 to 3 per cent, while that of Shakespeare in
3 Henry Vi Is 107 percent, way beyond Marlowe's
metabolism. Anyone with a reasonable car for verse
can tell the two dramatists apart.
A l “,u bEched method
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to “Of XXX and the X of that XX, whoese XXXX into
the X™ ad 50 on, the intervils between those words
being mathernatically significant. I thought this a fan-
tastic claim when 1 first read it, and sustained scru-
tiny of all the publications by this group has only
confirmed that impression,

The four authors illustrated their method by
comparing two brief passages by Shakespeare and
Dekker, highlighting the function words that they
happen to share: with, one, and, in. They arranged
these four words into two square-shaped “word adj-
cency netwovks”™ with one word at each corner - of
rather, node - and with an arrow-headed line - or
edge - linking them In varfous repetitions. There were
more of these in their chosen Shakespeare excerpt
(Claudius's selfincriminating attempt to justify his
o'erhasty marrizge) than in the Dekker, and for each
repetition they “raised the existing edge’s weight by
one, taking it from 1 to 2%, and so on. According to
thelr computations “Shakespeare would be most
likely to use in shortly after he used with ... for the
preference ks encodled by the welght of 3 (the highest
in this WAN)", so providing a reliable “expectation
of Shakespeare's word-cholces in an unseen plece of
his writing”,

As a noa-mathematician | was disturbed by their
treating language as if it were an edectrical circuit and
by their belief that the random sequence of function
words in Chwdius's hypocritical oratory could tell us
anything about Shakespeare’s “word-choices™. | call

consecutive words). While single words are insulli-
chent to identify a dramarisy, Jonger word strings can
- indeed, corpus linguistics has shown tha all bin-
guige users “chunk™ words into shont sequences. |
wsed the Rizvi marked up corpus to identify the
unique phrases matching 3 Henry VI, that is, phrases
which occur in it and in only one other play. |
checked the first thousand and necorded 115 matches
with Shakespeare, all of high quality. There were
caly twenty-five commonplace matches with Mar-
lowe. (I discounted fourteen with Edward H since it
postdates Shakespeare’s play) This is doubtless a
rough-and-ready measure but 2l other evidence sug-
gests that 3 Henry Vi ks a play of sole authorship.
Although he endorsed Word Adjacency Networks,
Gary Taylor preferred a simpler approach. Middle
ton’s increased share of Macheth in the recent edition
derives from a method that he had invented himself,
called "micro-attribution”™. Where other scholars wse
segments of 2,000 or 5000 words, Taylor claimed
he could determine the authorship of a speech by
Flecate in four rhyming couplets, or only “sbay-three
consecutive words™. To do so one must “analyze
every word and every possible combination of
words”, starting with two consecutive words, known
as a bigram. (Taylor claimed that this shaythree
word speech contains 124 bigrams, but the correct
figure is sixty-two.) In Hamiet's soliloquy, then, that
would give “To be”, “be or™, “or not”™, “not to”, and
30 0on. Then we would move on to trigrams, that i
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“To be or™, “be or not™, “or not to™, “not to be*, and
50 on, then to strings of four words, then five, Taylor
cdaimed to have oained “905 individual data
points™ from only sixty-three words, a new miracle
of the Joaves and fishes. On first view 1 thought this
a daft method, weaing words like counters in a
board game and creating meaningless word-units,
which the plaver would search for in texts by other
authors. Taylor solemnly applied it to passages of
matching Jength and verse form in plays by Middle
ton and Shakespeare, and by a Jengthy process of
calculation mvolving very small matches (nine to
eight, or six to four), he assigned Hecate's speech to
Middleton. No reputable scholar would accept anrd
butions made on such Lilliputian samples.

Perver Rizvi criticized several aspects of this
theory. First, it was naive of Taylor to think that his
various combinations enlarged his database, “A lruly
Large sample consists of many independent observ:
tions, Observations created by combining mhﬂ
observations are not independent™, Independent
observations “can only be taken from the source -
in this case the text of Macheth”. Secondly, Taylor
couldn't possibly have analysed every verbal combi-
nation, for the sixty-three-word Macheth passage
would generate tens of millons of matching colloca-
uuns with other plays. But Taylor identified a mere

ches, without explaining in what way
xhey were representative (thirteen o{ them are not
unigue to Shakespeare and Middleton). His list
includes such banal phrases as "so - Ay, sir™ and “Ay,
sir, all”, but Taylor claimed that his results proved
Middleton's authorship. Wishing to make an inde
pendent check of the two dramatists’ relative posi-
tions, Rizvi reduced Taylor's sixty-three-word
window to ten words and got 759 resuls. When these
matches were ranked in frequency by dramarist,
Shakespeare topped the list, with Middleton in
chghth place, Rizvi judged that “this fauxscientific
method would be laughed ot of the room at a scien:
tific gathering”, Sadly, Taydor and his pupils have
persuaded mujor scholarly joumals (o publish essays
using it, and in the Authorship Companion it enables
the transfer of the “Fly scene” in Ting Andromicus
and parts of All's Well to Middicton. Seldom can
major issues have been decided by such a question-
able method.

Over and above s claimed attributions, the seem-
ingly professional Authorship Comparion contains
many defects, David Auerbach described It as a
“shambolic” collection, an “unreliable grab bag” in
which contributors failed explicitly to declare their
criteria, borrowed unsuitable methods from other
disciplines (machine leaming, biochemistry) and vio-
Tated key principles of statigtics. He was particularly
scathing about “the poverty of the input data, By
restricting their analyses 10 a handful of primitive
signals such as word frequency and word succession,
many of these rescarchers end up coating fundamen:
tally simple (and umcmbk‘) ﬂmhnas in a statistical
glaze”. This h
proof that scholars, ;oumzl edlms aml publishers in
the Humanities are prone to being abused by
pseudo-scientific methods,

Retuming to the New Oxford Shakespeare map of
the canon, those encroaching colours will be per-
manent stains on the edition, for every atribution
is fakse, Oxford University Press has a proud record
as the world's leading publisher of scholarly editions
of English literature. The trust that senior editors
placed in Gary Taylor has been repaid with an oppor-
tunistic bundle of untested methods set loose on the
greatest author in our Ia.vuuwx Nuhespr.\m i not
justa 1, but an inte and k
s tragic to contemplate the damage done 1o culture
in general by these editions being used to teach st
dents, and being sold in bookshops to unsuspecting
bBymen, The Press has just commissioned the New
Oxford Marfowe. Among its editors are members of
Taylor's editorial team, and rumour suggests that is
will include the Henry VI plays. Many people will
fervently hope that on reflection the editors will
think it enough to have ruined one major author's
canon. =
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