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ABSTRACT

THE ATTRIBUTION OF AUTHORSHIP:
A CO-PUTERIZED ETHCD EVALUATED AID CCii”?AR:=D
WITH OTHER 1ET.I0DS PAST AnD FUTURE

George W, Zimmer

The proving of authorship by statistical means has a long
but inglorious history in the field of English scholarship. What
usually has happened is that an undisinterested scholar, out to
"prove" that (for example) there was a "Pearl-poet" to whom can be
attributed three or four a“ditional Middle Enslish poems, lists
elements that the anonymous Pearl has in comnion with the other
poems, and concludes that on the basis of his ''statisties!" the
poems must have been by the same author.

In his 1941 dissertation (University of iinnecsota) John W.
Clark takes great pains to disprove the attractive "Pearl-poet"
theory by examining the large quantities of data used by scholars
from 1376 on, and finds their data invariably faulty or misapnlied.
Even grantincs them suifficient accuracy, Clark maintains their data

could prove mere influence of one noet on another as vwell as it

But basically the foult in the e2rly attemunts at proving
authorshiv lay in the inaccuracy of the data, waich wes neces=

sarily rathered "oy hond,"™ "Precision without accuracy' is the
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downfa2ll of wrecommter strtisticel analyses of literaturc. Ve
should exrect a co.nuter-aided »rojcct to cvoid this »nitfall. One

fairly tyrical stvdy, o Dy Alvar Zllecorrd, does

involve a comonter, but the comsuter is ~ut to worii cn drtc Cc=
rived lroboriously, intuiticnelly, end inccourcat . ly by Elle ard!

own hend.,  Therefore, hic wuethod, wiich purports to »rove thnt the

Letters of Junivs vere writicn by Sir Philin Froncis, contalns the

—

traditional flaw of »recoliuter stu’les of the caze ind.
The trs't cet in the wresent nrojfect was to zeclir by onjective
neans a ncthod ol previn~ avthorsal) st-tlistically ™y encuinction

oy .
] 1

of vocatulary. The drota vere derived only frol the movm moez of

fiv~ ninetrenth-century w: 23, with no ol of atiriosutin~ on

4o

anonyzous or cdovhtful woca to any oir the Tive. The purnoce wns to
tezt only the toot itcelf., "Frocision vithout accuracy" was
avoided by hoviag the comoutosr do the first zelectins of vecahu-
lary iteiis to be subjoctrd to enelysis.

Fed into the 7572 Control Dats coorvter weve uore then five=-
hundr-d nounds of Il e¢nrds, cach onc beorins 2 sin-le line of
verse careflly verificd, azad vith the snellin of certain noten=
tially a.bisuous werds coaventionalizcd in order to dispel the
ambicuitys AY=the ouriliary verbd; A7I=thec month. A <logszary
nro~ram written by Jarmes D, Clerik of ldchiren State Univercity
cave ne al»hnebetized lists for every teuxt fod into the comiuter,
A secrch of the larzest texts heovinzg dizclosed not one content=
word significantly precent in one author and rnot as siguificontly

present in at lecast onc other, I detcriuined to use the coalon

vords in ny testing.



George V. Zinuer

Accordingly, I took the forty-five most comuon words ard
vord-groups (AH+ARZ+IS+Vi.S+WERE=one word; to which I apnly the
term allomorphs in my thesis) with the exception of the personal
pronouns, and made of them a forty-five voint profile for each of
my 230 texts., If a writer subconsciously chooses one function
word in preference to another, the one he chooses will form a peak
on the profile-chart of his texts, while the other, less-prefer-=
red, word will show up as a valley. Wien charts of texts even of
different word=-populations are comvared, two by the saue author
should have more points in common than two charts of texts by dif-
ferent authors.

The comparing was done by enlarging the points on the 230
profile-charts to quarter-inch holes, and then layins one chart on
top of another 2nd seeing where the holes coincided. Thus every
text was coupared vith every other text, and five indices of cor-
respondence tabulated for each commarison. A chert that finally
analyzed the half-nillion bits of information thus tabulated
showed that the method has vossibilitics: the best of four cri=-
teria into wvhich I combined my five indices of correspondence was
able to call the correct author sixteen times more frequently than
would chance guessinge.

The test micht be highly reliable in establishing which
author of only two wrote a doubtful text. ts value, howvever, for
attributing a truly anonymous selecction to one of a larger nuwmber
of possible authors I will insist uvon denyinz. To do this, a
statistical test must have the saue accuracy as a chemical test;

it must work every time under laboratory conditions if it is to be
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assumed workable when conditions 2re less controlled,
Althouch the project wrs a failure, and the test ic untrust-
worthy as it nov stands, there is sone poszibility that by shar-

penins my nrocedurcs (neriens by ucine the com~uter at all stres)

and by strenrthenin~ the word-=list by dronpin~- de-~d iteiin and #id=-

[N

n< sorte overlooked before, a relirble test for »roving nutihorshin

covld yet be discovered.
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A COIPLYERIZED ..BNLCD EVALUATED ALD ClelPALD

VITE OTALR (BYI0DS PASY And FLIULE

I:TRCDUCTICH
One of the most teuxpting fields of scholarshin iz tha
Ainvolvirs the determination of authorshin. If the historical-
biosranhical anvroach to literature has ever had validity (and
it shall here be considered a self-evident truth that it did and
does have validity) it is necessary to khnow with certainty which
author wrote which works. Our very important stereotypes of the
various artists are largely devendent uvon their canons of works

subtract a Tinon of Athens from his canon and the percept '"Shale

sneare'" becones sonlething other than it was with Tinon in the
canon, The authorship problem does, then, have its wiliing sol-

vers, whose methods, however, vary wvidely.

The simmlest method of settling an item within or outside a
canon is by edict. By declaration of a scholar or a school of
scholars an iten is nleced within or outside a canon. The logic
for such edicts is nartially as follows: a work can be mlaced in
a canon only hy the bhest authority; I am the best authority;
thercfore this wor't is declarcd to »e nart of the canon. Pra~=
matically, at least, the edict metnod is onc of the best, esncc=-
ie1ly when the nlaceient of the wor is arrecd uron by those
scholars nost intereztcd in the subicect., But the edict method

rives rise to the totin~ of cucention by rival scholars or rival



hools., Then the rule statcez thet the bordern of di=wroof rc io
unon the distenter vho canvot thercfore uce ths elict inethod, It
is at this woint thot statistics are brou~ht to »lay on the enes-
tion,
Mlethodz uzin~ gtotictices" is 2 cateory cl
several different ways: "succes~ful" and non=succesc’ul; simnle

and intricatcy wnscvdo and true; eorly, imore recent ~nd niont re-

cent, or nreo-comnuter, ezrly connuter, recent comrnter, Gencrally,

the earlyy atteunts use sianle nrocesses involvin: wseundo=-statiz-
tics arnd Jeclare theurcelves succezziul. Hore recent atteunts are
lezs certain abont success, althouch, paradorically, they use
scilertifically sounder nprocedure.

To ve dealt with in this thesis are svhecies of carly and
recent, simnle and intricote motaods. Each snecies will e ~iven

its just sharec of criticisn includinz the nost recent vhnich,

ntricote

‘_l-

accordin~ to ny ouwn claszification, is 2lso the nost
and non-succcssful,

Sections of the thesis will show the deaficiencies of scveral
tynes of statisticel methods for nrovir~ authorszhin, vith narti-
cular attention to (A) the old, pre-cozhuter zcothols that relied
on wseculo-statistics and siznlistic co.paricons and that were so
very positive in their results, -nd to (%) the comnuter-based
method that involved me in 2y tasiz. In between there will be

short loolis at hybrid =etlods: computer-aided ond intricately

a2 thelir conclusions

-

statistical, »ut "mocitive!

This eleaent of "ositivity" cannot be treated too fully.
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The efforts of the ccholors in the fizld of atiribution of
anthorsa in the nre-commutsor ate have already heen charsc—
terized as sinsliictic a:d vscuto-statistical. in genersl the
earlier the studv the les: scientific it izy Hut in about
direct ratio to the lacit of scientific riror, reculis of such
studies tend to he declared "nositivel " There are very hwien
reasons for thaeze scientifically bvasecless declarations. I
most instances the "ositive" results sunhort a nreconceived

n 1
I

notion. Later, as scientific rin stiffenecd soizevhat, an

[¢]

occasional scholar would claim to have had his oninion chenced

%]

by his rescarch, yet resnlts wonrld be set forth a3 positive,
even thou~h nercative evidence wes dresent in nearly as rreat
provortion as nositive. There are the further nunan inclina-
tions to put an end to a piece of rescarch, and to fill an
unreasonable derand for a '"hanpy endin~=" however felse that
ending micht be. Such endings, wvhich demand '"nositive" re-
sults, are easy to sell to a readership unwillirg to study
the data or the techniocues unon which the results are bvased.
Iy dissertation presents in three chapters three sta:ces
or enisodes in the auest for certainty by scholars in the
field of Enrlish. The first chapnter starts in 1241 and re-
fers back to the besinnines of a particular authorshin vrob-
lem, that of the so-called Pearl-vnoct. It can be taken as
tyvical of authorship proble:s, in that aliost a2ay arguwaent
adduced for the comonly-held osinion has been resvected,
while one most carcfully nresarcd attacli on the attractive

theory has been all but totally i:nored., Theo firzt chacter



quotes heavily from that attack (John V. Clark's doctoral
dissertation, University of liinnesota, 1941) in order to re=
present its tone of futility and dogsed deternmination.

Also, in presentins Clark's dissertation at such great
length, I am reraying a debt I had not been aware of owing
until T recently returned to its voluminous »nages and found
there many of the ideas and attitudes I had thoucht I had
formed indenendently,

Iy second chapter advances to the 12(0's, with an occa-
sional flashback to Clark and the history of the authorship
problenm., In it I examine two types of comnuter-aided pro-
jects having as their ends the determinins of authorship, and
find both of them lackin~T interrity. It is suzsested in this
chapter that the comnuter should be allowed to do all of the
voric; esvecilally in the first stages of a »nroject, human
error should not he nermitted to intrude.

The third chanter, a delineation of wuy own »nroject, wvihich
is a study of vocabulary for vroofs of authorship, csiaould fol-
low the rule of na:dimun commuter use. 32ut it does not follow
ny rule. The discrenency is owing to the fact that this disser-
tation was written baciivards. iy decisions on nov to »nroceed
had been influenced by Clark and many other boolis and articles1

vhich I deliberately put aside vhile asseibling my ovn wroject,

™n

1 Eminent amnonc the writin~ss are "Eras in Enzlish Poetry,"
Josevnhine 17iles, PVLA LMY 453-75, which from e“Qﬂlnatlon of

syntax nosits three eras for eacn century of verse; Statistical
Study of Literary Vocabulary. George Udny Yule (ifacmillan,
1944), vhere formulae are ziven for determining the authorship




The project was finished an? the results vere tabulated before
the relationshins amons the various methods fully occurred to

ne. I had intended at the outset to deionstrate an imnossible
thesis: namely, that it is not pos=ible to prove auvthorshiv by

statistical exa:inetion of vocabulary. The project, hovever,

prs

nroved the only thing that it was cavadle of provincg: thot the

particular method used here is not canable of »nroving author-
ship. The vositive knowlcdge of this negative fact counled
with comparison of the umethod here ori~inated with nrevious
metihods whose authors evince far less noszitive linowlzdoe of th
siortcominTs of their woris has row led me to a ncw hone that

the authorshin vwroblen ney yet after 211 cventually be solved

by statisticel merns,

I.h

The recultz o7 iy rescarcn e werce necative and couvld

lr')

pronerly nave beeon nresented in a few maces., Althourh I an
as reluctant 2s anyonc else to write at lencth about 1little,
I have a nurnose for so doinz in the scctions of this thesis
outside Chanter IiI. The wnositive result I aiiz at is »utting
an end to mis~ vided work in the field, for which there nay
have been an ecuse a few years azo, but rot now, Chonter

I1I, however, is no loncser than it has to be, in contrest

m M e A 77

of nasszaces of 10,000 words or nere; Tryne=To'ian [ial
A Tertbool: of 1ﬁbwo*~twc“T Lin~uistics. Gustave -
Couton S'“rcveRﬂ”o 1“’q) wiich concentrates on veccahulery
itens (tymes) and thLr occurrences (tozens) a~ the eans of
Ceterninin~ authorshing and "ontairme-Shaliesnenre and the
Derdly Pa2 rﬂ1101 " Georne C. Taylor, Pnilols dcol € ha
AIT (1°63) 3 O-p, vhich 1ists nseudo=soiiously ceventy=iive
inds of evuoncn that canon and influcnce scholors use, of
valch soventy=Ffive "roc-obhulsary" is nuaber 51,

5

e



to the too=exnlicit woriis I criticize., In eor-min~ vwith this
concisenes= iz ny deteriination in Chanter IXT not to renecat,
or to excernt froi, ny cherts »~nd t=bles (therchy forcinz the
reader to conzult the full trbles in their nroner context
each time rcfercnce is rnode to one) unless to show how such
xcernting can be uade to give the onnearance of validity to
othervise inconclusive results.,

The fourth chanter is a retrosnect of the threc sta

ses
of woric in the field, pre-conmuter, early comnuter and re-
cent, vith a look at some trends that started after this
thesis was becun. It will there be showvn how the problem of

attribution of authorship will probably be solved, when and

if it 1s ever solved.



CHAPTER I

A CLASSIC CRITIQUE OF PRE-CO:PUTER STATISTICS

In March of 1941 John Williaas Clark submitted for his
doctoral degree from the University of liinnesota his disser-

tation, The Authorship of Sir Gawain and the Green Knigzht,

Pearl, Cleanness, Patience, and Erkenwald in the Li-ht of

the Vocabulary. Tnis work attacks the lazbors of all the

scholars who un to that time had attributed the five voeus
to fewer than five poets. The first scholars intecrested in
the nroblem had taken their cue from the manuscrint of four
of the poens: since the first four have come down to us in
one docunent, the tendency would be to attribute thesn to a
sinnle writer., This attribution had been disputed several
tines before Clark, but the important editors of the texts
had persisted in the one-poet theory, in sumport of which
various kinds of evidence were nresented. Professor Clark
went to great pains to destroy his nredecessors' arcuuents,
sonetimes by accenting their evidence but re-intervreting
it, and other times by adding further evidence to siaow that
they had used distorted data. His 531 paces of hard-hitting
arcumentation are comnrehensive and attacl: every important
arcunent adduced for the coumon authorship of any two of the

five moems. Clark is thorourh, completins and correcting



(D]

other supmnosedly scholarly work. le gives tne history of ais

problen:

The earliest considerable attempt at decidins the ques-
tion of sincle or multiple authorshin came in 1.76, in
Moritz Trautmann's doctoral dissertation, Ucber Ver-
fasser und Entstehungszeit Einiger Alliterierender
Gedichte des Altenclischen; and the ovinion there ex-
pressed=--that the four poems were written by a sincle
poet--was given currency a few years later by Ten 3rink,
in his Geschichte der Englischen Literatur, the mnglish
translation of which in tne 'eighties extended Ten
3rinik's reputation, and the respect in wvhich his pro-
nouncenents were held, beyond the then somewhat restric-
ted circle of English scholars who willinrly read German.
Since that time, as lienner says (ed. Cl (}or Clcanness|
n., xi, n.1), "practically all those who have made
svecial investizations of, or edited any of these poeus
e o oy have accented the oninion" that a sinsle author
wrote Gaw, Prl, Cl, and Pat. This opinion~-nerhans ve
nay say this nious opinion--vas erected alnost into a
dosma by beint spread by Professor (later Sir) Isracl
Gollancz (viio has done more tihan any other scholar to
create the renutation--if not, indeed, the identity--
of "the Pearl-noct") unon the sacred nase of the
Cambridce History of En-lish Literature, of which the
first vclume, contalnin:; the account of the four noecus,
anneared in 1907. Sir Israel had published his
adherence to the doctrine of sinrle authorshin as early
as 1091 (in his first edition of Prl), and to the end of
his 1ife continued to proclaim it; his most absolute af-
firmation of faith beins perhars one that appears in the
preface of his edition of Pat (1913): "It is now gener-
ally accepted, in resnect of the four noems, tnat all
the evidences of dialect, vocabulary, art, feeling, and
thoupht, conclusivelv noint to_identity of authorship
veo talics nine. [Clark's]]

The ovinion that Erk, also, was written by tze
autior of the four poems (or of one or more of then)
was first advanced somewvhat later (by Carl Horstmann,
in the editio princens of Erk, in Altenzlische Lerendcen
(Ileue Folre), 15081), and has never been so widely adop-
ted or, in general, so confidently urged, as the oninion
that the four poems are from a single hand.
e o o In this attribution of the authorshiv of Lrk to
"the Cawain-poet," Horstmann (has) been followed by most
scholars, notably R. W. Chambers, in Essays and Studies
by Members of the English Association, 19. 126, n.2, vut
even Chambers does not exvnress himself with assurance,
and there is still a considerable amount of more or less




nalf-hearted dissent. (Pares 3-=1)

Clark sees his tasit as giving heart to the dissent. He
disposes in turn of each of the proponents of single author-
ship, and of eacli of the theories based on dialect (sixty=
three pages), prosody (twenty-one), interests, attitudes and
opinions (eight), syntax and style (thirty-two), and parallel
passages (forty-one pages). After 192 pages, he is ready for
Part II, the examination of the vocabulary. The chief con-
tention that Clark advances in Part I is that similarities or
even identity of dialect or the other criteria "prove' only
that the writer of one noem lived in the samne area as the
writer of another, or was influenced by him, The evidence,
nhe claims, cannot conclusively show either separate or common
authorshin, but, if the evidence is to be adnitted, it has
nore force in proving diverse authorship. Always, nowever,
there is the strong desire on the part of the earlier
scholars to demonstrate the more attiractive theory: to set
up a "Pearl-voet'" vhose canon of works, together with those
undoubtedly lost, would maize him a worthy contender for
honors cowurionly reserved for Chaucer.

Part II of Clarlk's dissertation is aimed at those

scholars wio, following Ten 3rink's Geschichte der Enzlisciien

Litcratur1 and Sir Israel Gollancz in the 1207 Cozbridaze

distory of En~lish Literature, sought to give a statistical

1 History of En~lish Literature: I, Ing. tr., ile il
[a)

{ennedy (ilew Toric, 1403).
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foundation to taeir oreconcentions., His strictures arc nar-

ticularly directed toward J. P. Oaliden's Allitcrative Poetry

1

viddle En~lish®

and lenry L. Savace, editor of St. Erien-

v:ald,J altnourh some lesser sinners attract a share of

attention.

The vocabulary of the five poeis early enca-~ed
the attention of scholars intent on discovering whether
--or, as it almost seems as if we must sometizes say,
on proving that--the poens were by a single author.
Trautmann published on the subject three tines. . o »
Trautmann's conclusion was, in brief, that the vocabu-
laries of the five poems are so much more like each
other than they are like the vocabularies of any other
ME alliterative poems, that we must suppose the five,
and only the five, to have been by a single author.
There is no doubt about the exceptional dezree to which
the vocabularies of the poems resemble eacn other; but
subsequent investigations both more extensive and nore
evhaustive than Trautmann pretended to have nade, or,
indeed, could have made in the absence of editions vith
more or less complete glossaries and of 1.ED, have shovn
that the vocabularies of the five voems are nowvhere
nearly so similar or so peculiar as Trautmann thought.
This is well shown by Savage, in his edition of Irik,
o, liv=lv: ", ., ., the value of Trautmann's findingzs
has been soumevhat reduced by the anpeacrance of the later
volunes of the I'ED and the vrogress of scholarsain;g
yet," Savase adds cheerfully, '"the test of vocabulary
indicates an uanusually close connection betvicen the five
poens, and has strong affirmative bearing on the possi-
bility of comion authorshin.!

In other words, ve are richt baci where we started
--the vocabularies of the five poems are rather stril-
inply sinmilar, but not by any rneans so similar that
comion authnorshin is the only wossible (or even, I may
add, the most probable) exnlanation, That this fact 1is
verceived by the advocates of the theory of com.ion
cuthorship needs no further proof than that they all pay
their respects to the vocabulary, and then looi clse=-

(

1
1

.
1

anchester, 1930 and 1935).

3 New Haven, 1926.
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vhere for corent arswients in favor of taeir view.
(Paces 193-14)

Ard, as Clark demonstrated in Part I, the arsuments fronm

vy
i

V

elsewhere are not cogent, either. 2y, taen, does he decvote

the bulk of his dissertation to an examination of the vocabu-
lary, especially wvhen "attempts to nrove the common author-
ship of the five pocus, on the basis of their vocabularies

o « o have clearly failed"? (Pasge 195) At this point, Clark
could talie credit for examining the vocabulary, the most ob=-
jective of all the criteria and the one at the same time that
provides the most massive data; but instead he uses the device
as a sort of tail to pin on one of his less preferred prede-

cessors:

that failure has been proclaimed by no one more empha-
tically than by some of the principal advocates of the
theory of common authorship themselves. But an opening
has been left for studies of certain special aspects of
the vocabularies; and tnat opening has been seen by the
indefatigable Mr Oakden, who, in the second volume of
nis Allit, Poetry in Middle English, investigated three
of these special aspects: (1) "Chiefly alliterative"
words (by which Qakden means, not words that usually
alliterate, but words "found but rarely or even not at
all, outside the alliterative poems"); (2) "synonyms
for man, kni-ht," and (3) "synonyus to express movement.,"
e o o consideration of his findings will repay our
efforts by the further suspicions it will arouse as to
the validity of the theory of the comuon authorsnip of
the five poems, and vwill serve as an anvronriate intro-
duction to the main part of this dissertation. (Pages
195-6)

Clark soon showvis that Oalkden's fifty-three '"chiefly allitera-
tive" words reduce to but twelve that are thinly distributed
among the five poems, only one anpnecaring in all five noeus;

that at least one syncnym (douth) demonstrates "a fundamental



difference in Svrachgefinl" (vase 199 from poem to noen;
and that Caliden's "definitely woetic" words for "-o" have a
characteristically non-significant distribution. Of soue
little sicnificence for this wresent dissertetion is Clari's
exnlanation following his table of "zo'-words for the five

poens:

The glossaries [yhich Clarit had thousnt he could rely
on for his erauiination of Caitden's assertions] are con-
nlete exzcent where "frequent'" occurs under Gaw, and
posszibly also under Pat generally--here, as with the
synonyns of Man, nisht, I have pieced out 3Bateson with
Gollancz, and can hone for gsetting nothing nore than an
anproach to the truth, All the zeros under Pat, how-
ever, are »robably risht; neither Collancz nor 3ateson,
avnarently, leaves vwords comnletely unnoticed in his
glossary except by accident. (Pare 213)

In tais instance, Clari does not rernit himself the dudgeon
to which he ascends vhen he attacl!ts Oalden directly; instead,
he merely accents the incomplete rescarch for what it is not
vorth. Later, we sece hin re-doing far longer lists of French
and llorse viords, with tne goal of achieving more ncarly ver-
fect accuracy. VWith an impossible foresisht, he and all the
other glossary-nakers would have waited to let computers do
the vork with complete accuracy.

Yet, even accenting the imperfect lists for what they
are, there must also be an accurate, honest reading of them.
In one note, Clark accuses Oakden of carclessness (page 222),
and of misreading “the glossaries, or silently 'correcting'
them.," The saie note (no. 17, nage 223) tabulates the etymo-

logies given for four instances of the word note:



lire Gollancnz Savare 2:zden
23 0L Ok or
101 Cn OF or
133 or CF CE
152 onL CF CE

e o o all three scholars ncver a-rece. It iclies rno
immediate cdiffercnce who is ricsht, or wvhether arybody
is riraty tne »noint is that ncither O2':2en nor anyone
else re2lly movs (and probanly the author or autiors
of the woems did rot tnow) how often this alleredly
"calefly alliterative™ wvord fron CE notn aniears in

the Five Poous. o+ o .

e o« o As I have shown abovc, tne eLWtO“s of tae voeus
sonetines dizasree on the derivaotion of vwerds o o o
and yet ncither Gollancz nor Savare (nor Ccl:len, for
that =atter) exoress~s the slightest doubt thot the
truth is attainable and tra ne nas attnined it., This
sort of thin~ is coilion in the editions of the Five
Pociz. (Pares 227,L)

The sloren is Y"orocision vithout accuracy,”" and the further
noint that Clarl: n~lies, about cven the author not being avare
of etymolozgies, is one to store avay for future rcfercrice.
However, he himgself acts on tiae counter theory thet the
author(s) had an aveorencs: of words, since the bHull: of

carch 1s nrecisely in his lists of Fronch and

Q
-
9
o
(4}
4]
H
0
0]

3]

lorse vords, TFurtheruore, Clar’s mazes no clains to perfect
accuracy in his lists. This disclalier is in accord with the
footnote above, but not with his abjurins of the "orecision
without accuracy" slonen.

It i35 ever taus. If the cize of a writer's dota is iu-
nressive, the statistics and wnatover he does with then can-
not fail to iimress thoce who have ne inclination to test
then,

v

Cl-oriz hnd the inclination, and he did te-t Owltlen's

fisures on the irciderce of 0174 Iiorse worss in thae Covoln,
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Let us consider Caliden's stateuent . . . that Gaw con-
tains 2%£ OIl vords. Wnat is an Ol word? TFor that
natter, what is "a" word? Are azlich, a., and a3ly,
adv., tvo vords or one, for our »ursoscs? iuch i ht
be arcsued in favor of either answer; and so lons as ve
rive the same answer consistently, it umalies no differ-
ence wviich we choose, But which has Oaoxden chosen? He
doesn't say, and I don't inow how to find out. Arain,
vnlchever he has adopted, does he stick to it? A-ain,
I don't ltnow. Vhat I do know is that Ocikden's habits
of work, so far as I have observed them=-and I have ob-
served them nretty extensively--do not inspire me vwith
confidence that he has riven very careful consideration
to the problexn. (Paze 353)

e o« «» I do not claim , . . that ny judrment has been
infallible, or even tnat it has been better than the
judgment of lir Oaliden and of the editors of the several
poems, Jut I believe that I have shovn, beyond reason-
able doubt, that Oakden (like most of the editors) has
overestimated the number of viords, in the five poeus,
of which we can say with confiderce that they are prob-
ably OI'. (Page 355)

The asnersion cast (vage 253), Iir. Clark concludes:

thus

Incidentally, the close similarity of Caliden's fizures
and nine for cach of the voems severally (excent Gaw)

leads me to believe that Oakden must, after all, have

been nearly as cautious (always with the exception of

Gaw) as I about calling a vord OlI'; (pase 357)

he puts himself in the same pocket as his chief tarcet:

such statenents as Ozkden's that Gaw contains 233 ON
wvords--or mine that it contains 202--are perfect exam-
ples of precision without accuracy, the fact being, of
course, that no one knows how many "distinct words" the
lanmuace contains, or how many of them are Oil. (Page

358)

A weird sense of futility pervades the dissertation. The

Norse words diswosed of, in a mere 120 pages, Clark turns to

the French words. His predecessor, Hartley Bateson,q had

worked out the proportions of French words in the two poems

4 Ed., Patience (2nd ed., London, 1913).



Perrl an? Faticnce os 3/ ,"7 to 17.02,

—
“A

Bateson, lilec Co'-den with O, cither is Teint nrocice
withont bein~ accrrote, or iz noslactin. to ~ive notice
of his realiration of taat fact; but since the vords
nroha2ly siscallcd OF are, co.norsd with thoao nronavly
miscall-4d O, very fow (feower th-n 30), an ! cince there
arc zeveral (ﬁ*fﬁ"QW" 2houvt five) tiirz os Lany CF
words in the Five Pocus o3 CI, 2nteson's »atio o tle
CF clecnt in Prl Lo che CF cleorcent in Pot uoy e tn'ﬂ“
a3 roozonchly clos to the 5 ¢l

. ) p

as any that couvld bhe arrived

Then, since he i3 unsure of the meoning of Sateson's ro
of 3L.07 to 19,92, Clarik does it over ajning "and
neasure, I hove ertended the investi~-rtion to

noens," (Pose LAQ) Ile lanents

A digrnertation, I =un.ose, i3 no wl:
ahout the eazuerating tediousnes:s
all, aAoelf-ﬂ*Wo ed tasliy but I ca:
tnat I wish (2) that editors of “E
such crvestions 23 the nroner al»oHhab
(in both values), y (vowel), and

N

~r» to

‘1 wocition
2
4
tnown hov to =%

el
introduced, dv t:c
of sucin a lizt as

1

thnt Delow, are beyond the mouwer

forhraz
5 had ~~recd on
a

Nl

1 and v, and (9)
that B noets 221 scribes had, as Artenus Ward snid,
e The mere %ccdanical coxnlications
sc tvo - ctovs, into the counilaticn
5 of

-or lauscntaetions
at was, after
~e

~n-
P ,r
J

of

anyone whro o3 not ermericiced then to inoine. 3ut the

job wos at len-th finisined; and I have the confort
movin~ that I heve diccoverced some foects fron it,

of

ana

subscauent students-=-vhose nathenatical strdies wers

not cut short, li':e 1*no, wita »nlzne aeouictry--ncy
cover morce (Pase £692)

2t what has he discovere?d tast is of auy lostin:

Jis Mstotictices" arc of no meore value thnn thooo of the

[y

scholrrs he attac's: the data are p-thered with alioct

nany onhortunitincs for error as were wnresent wien the

¢is-

worth?

arlier

scholars worked withovt the aid of the Oxfex»d Enlich Dic=-

E R

tionary, and the data are han-dlec in a wmost unstatistical

manner. Clarik wori:s out ratics of IFrench to Lorise vords

s Tor
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eacnh of the five poems. Pearl has 4,29 OF words to 1 O
vord; Cleanness 3.06; Erkenwald 3.60; Gawain 3,55; and Pati-

ence 2.67 OF viords to 1 ON word.

It is my duty to remind the reader once nore that these
figures, like all those in this chapter, are only ap-
proximate, so that such a difference as that between Erk
and Gaw, or even that between Erk and Cl, is probably
not very significant; but such differences as . . . that
between Prl and Pat can certainly not be attributed to
the rourhness of the basic figures. (Pages 478-9)

Perhaps not, but reason for tabulating the ratios in the first
place can be questioned, and the differences can hardly be
said to indicate anything of importance. Clark sees the
difference between Patience and Cleanness as showing that the
former was written first, "before the author had become so
well acquainted with French literature," (page 479) althouch
an increased sophistication about French writings could con-
ceivably have caused an author to eschew French terms in
favor of native (including, all unaware, liorse) words.5
Again, Clark is precise thoush inaccurate wien determin-
ing munbers of French words, counting as a single form the
noun and verb taken from the same source-word, but counting
them as two if they are derived independently (afiray, n. +
affraye, v. = onc word; but afycunce, n. + affye, v. = two
vords). (Page LS1) Turthermore, he counts separately the
full and aphetic forms of the same word: "This is perhaps not

entirely reasonable, but it is convenient, and can hardly nase

5 Later (pase 555), Clark admits that it is '"pointless and
unrealistic for us to pretend to know when a ME poet was
thinlzing of the native word and when he was thinkiing of the
foreign one,"
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any serious difference in any conclusions to be dravn frox
the list," (page 470) the reason being, tinat Clark himself
does not talie his lists very seriously. i/hen you are out to
disprove a theory, any kind of statistics will serve. lever-
theless, I am happny that he did distinsuish the full and
anhetic forms, because thereby he "oroved" the pgreater pro-
portionate incidence of the full form in rimed noetry. Ilis
care with the two kinds of liiddle English voetry no doubt
influenced my decision to consider verse forns in derivinz
glossarics. Just as Clarikk wasted effort in verifying Bate=-
son's ratios, so also did my meticulousness go for alnost
naucht. (See Chanter III.)

I find, upon re-reading Clark's dissertation four years
after I first borrowed it (during which four years my own
project received its form), that I am more indebted to it
than I would ever have cared to admit. The inmvpression I re-
tained was almost entirely of his contentious tone stenming
from exasneration and frustration. I see now that it was he
who nmust have put into my mind the notion to settle unon the
inconspicuous words as nossible indicators of writing habits.
From hin came my tecinique of so dividing poems that the
effect of rime could be either enphasized or nullified. And,

finally, Clark's dissertation had, as I hope mine will have,

the value of pointing the way to a method and a point
of view, in determining questions of authorship, that
may, when brought to perfection, lead to more positive
and devpendable conclusions than I have been able to
make them yield. (Page 572)



His method, owing to his negative point of view, yielded
Clark further frustrations. Positive thinking has a far
better chance at publication than does mere objectivity. Or
perhaps Clark's tone insulted too many too important

6

scholars. The dissertation was never published in its en-
tirety. Portions of it appeared in a variety of journals,7
but his powerful arsgument was comvletely ignored fifteen

years later by a sunposedly demolished target when Eenry L.

6 His targets include Gollancz, Savage, Caiiden (of course),
¥iiss ilary Serjeantson ("The Dialects of the Viest lidlands in
iiiddle Enclish," in Review of ZEn1ish Studies 3. 54, 106, 319
(1927)), J. R. R. Tolikien and E. V. Gordon edd., Sir Gaowoain
and the Green Eni-zht (London, 1925), and Lane Coover and his
doctoral students. Oaixden and Serjcantson are accused of a
sunoressio veri (pase 35), as are Tolikien and Gordon (pares
414=5). Oaliden is treated quite harshly throu~hout, often
throush the mediun of jokes and catch-viords, the points of
wnicn are not always clear to ne, Perhaps nost typical of
Clark's fits of ill-hunor is the footnote on page 7L: "This
is neither lr Channan's first, nor his most anmbitious, nor
his most fruitless contribution to the study of the four
voens, The only true and lawful claimant to those titles is
Mr Chapman's doctoral dissertation, produced in 1927 at Cor-
nell University under the Concordantifex lMaximus, Professor
Lane Cooper, and entitled 'A Lexical Concordance of the
Middle knglish Pearl, Clcanness, Patience, and Sir Cawayn and
the Grene KXnicht.' In a five-page preface (the only tihing
the dissertation contains besides the concordance prover), iir
Chanman writes: 'The work is recorded on about 40,000 slivs
ese; and in this shane the cony in due time will be sent to
the »nrinter...'" Clarkx is piqued because this concordance,
which he intended to rely uvpon, covers only six letters of
the alphabet. lNowadays they use the convbuter at Cornell for
the production of concordances. A cquality product results,
but without that useful byproduct, the Ph.D.

7 "Observations on Certain Differences in Vocabulary
Detween Cleanness and Sir Cewain and the Green Knignt,"
Philological Quarterly, xxXVIII (1949), 261=75; '"Paraphrases
for 'God' in the Foems Attributed to 'The Gawain-Foet,'"
Modern Lanruase lotes, LAV (1950), 232-6; '"'The Gawain poet!'
and the Substantival Adjective," Journal of xn-lich and Ger-
manic Philolocy, XLIX (1950), 60-6; '"On Certain 'Allitera-
tive' and 'Poetic' Words in the Poeuns Attributed to 'Tue
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(a)

Savare” arcain advanced the thecory of common authorsihip as

being 211 but universally accented.

Gawain-Poet,'" Yodern Lancuace Ouarterly, XII (1951), 387=93.

8 Henry Lyttleton Savage, The Gawain-Poet: Studies in his
Personality and Backeround (Chapel Hill, 1956). John Conley's
review points out that "John W. Clark's sobering studies of
the vocabulary of the five noems are not even listed. Yet
Professor Clark shows that J. P. Oaltden's Alliterative Poetry
in Middle En~lish, to which Dr- Savare appeals, is far frou bveing
trustworthy." Speculum, aXXII (1957), &58-61.




AUTIOR3IIP PLOBLE.S Iil THE EARLY CCilu23ix ACE

The main cuarrel that a statistician would have vith

Clarii or his preodecezrors would be over tie tiny saiwml.os tha

(¢

taey soactiics dealt with, Secondarily, the statistician
micht norvel over their lack of an annronriste for.ula that
taltes into considcration noiulations and deviations., Final-
1y, he covld as: for a kind of accuracy that neither Clari
nor nis nrelecescors were Hrenarced to wrovide., Pre=World Wor
IT scholers could not have forescon the counuter, cond nut off
their rescarches untlil it hecaie aveiladle. vt the author-
snin cuecstion continucd to interect scholars evel into the
nintecen=fiftics and -siticc, when a nwivcr of studics were
ande whilch uze’ the coamicr for sScue st-7e or other of th
oneration,

Woo Vs Junins? on? its comnonion volune, A Stntisticol

tistics by Per 5i-uvrd A-rcll), both uriie heavy use of the

RN

comnuter. Tihe Jatter voluic is aluost wholly concerncd Wit

)

3,

et . s P U
tables of staticstics worlie” out hy coumuter, vith accounony-

ing exmlan~tiona., The »nir of boclis it a convincirs merfor=

1 Stoc-holns Alucvizt and Wiisell, 1042,



21
mance, ZXllegard's history of the problem siows that Philin
Francis (1740-1313) had always been the prime candidate for
the honor of havinz composed the Junius letters, although
Ellegard claims that he besan his study favorinz another
poszible writer, ZIllecard's central noint seeus to be that
direct testimony by the contemporaries of Junius can, row
that those witnesses are dead, have no chance of nointing
out the vwriter to blamne for these incendiary vpaavhlets, and
that therefore a more obiectively deductive method zmust bpe
used to deternine their authorshin.

ir Philip Francis had long been the favorite candidate
anong sciholars viio conjectured an autinor for the Letters,
Ellegard was persuaded by the biozranhical and other evidence
that the chances were a~sninst his having been the author, and
he set out to nrove hnis contention by statistical neans. His

metnod has several faint echoes of technicues that Clarlk e:x-

anined in his critique of tire scnolarsihip on the "Pearl=
1 3 2
poet." Clark's unpatentable concepts of the favorite vord

3

and of the unconsciously-chosen expression” alluded to at the
end of the previous chanter form the base of Ellezard's
systen.

Simnly, his system would compare corpora of Junian
writings with non-Junian writings by the presence or abscnce
of certain words or expressions. These plus- and minus-verds

(e}

-~ originally L5C of them, later reduced to 272 -=- vere

2 Clarizc dissertation, nage 302.

Z Pages 9-11,
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culled rather subjectively” from all of the Letters, from all
of the knovm, identifiable writings of Sir Philin Francis,
and from a "million-viord sample" of contemporary writings.
A Junian plus-vord is one used vith hicher frequency in the
Letters than in the "million-word samnle'" and a minus-vord is
one that occurs vwith less freaquency in Junius than in the
sample, The 453 words are on a sliding scale of nositiveness
or negativity, with words used not at all (or almost not at
all) in the Junian letters designated the most minus., Elle-
gard himself culled the tables of occurrences of these 450
words or exnressions fron double readings of all of the te:its
involved (Junius, Francis, the million-word samnle). Fron
these tables caze the raw data wihich were fed to the computer
for manipulation by formula and for multiple grouning.

To reneat, the books by Ellecard and his statisticien
are a convincing nerformance. I wrote a too-favoranble review
5

of them for the Journzl of Enclish and Germanic Philolorzy,

asserting my belief that Ellerard had solved for all time the
nroblem of the authorshin of the Letters of Jurius. I damp=-
ened my praise, it is true, by mentioning a factual error or
two, and by not accenting comnletely either Ellegard's object-
ivity or his ability to scan so many texts for his 455 items
as accurately as he wonld have his readers believe he did.

1

¥y review was in the nail to the Journal of In~lish and

L4, Desnite Ellecard's claim of objectivity; sce below,
parces 26ff.

5 June, 1963, pases 658-9.
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Germanic Philolo~y before I saw the handling of the books by

the reviewver for the Times Literary Sunnlement,6 vno brousht

a nicer sikepticism to the tasi:.

I was then vorking on a scries of projects for Professor
Arthur Sherbo at ildchizan State University, tairing over in
the midst of one project tuaat had already been started with
another assistant. The roal of these investigations, as I
understoad it, vas to determine wihich of several 1000-word
texts belonged to Samuel Johnson and which were spurious.7
Therefore uy interest in Ellegard's apnarent success was
colored by my hove for a like success, and slanted by ny
involvenent in a Jonnsonian project.

Looking at the kEllerard booiks now tiaat I have becoule
more blasé in the face of ponderous scinolarshin and somevhat
conversant with, if not statistics, statisticians, I can well
believe that Ellecard's statistician was sneering at him, (he

is called "subtle" by the Times Literary Sunnlement reviewer)

vnile vorking up his tables of results. For statisticians
seldonm put any credence in the statistics of laymen, particu-
larly when those laymen are scholars of literature. One
noted statistician with whom I talked at iichigan State Uni-

versity even refused to accept the widely accepted results of

6 "The Statistics of Style," January 5, 1563, page 1.

7 Thourh the sampling was wide enourth for an effective
analysis, having twventy-two texts (mostly Johnson's, but wvith
examples from the knowvn writings of other possible authors of
the disputed texts), it was not deep enough: a thousand words
could not provide sufficient data for the relatively crude
tests to which they were to be put. There will be more about
these projects later.
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the work done on the Federalist papers by Frederick losteller
and David L. Wallace,8 where the problem involves only tvio
possible writers.

The professional statistician's skepticisn steus fron
the tendency of dealers in authorship nroblens to want to
sell their cause regardless of nezative evidence. Thus,
while Ellegard claims to have been converted from an anti=
Franciscan stance, nevertheless his case is nade to scecem in-
evitably to lead to Francis., And although he may have chosen
his nlus and minus test words from tae Letters before he be-
lieved them to be by Francis, he still knew Francis as a
prime candidate, and he could have been subconsciously influ-
enced in his choice of the 458 test words by his faniliority
with Francis' writings.

I can cite no authority for the caveats in the preceding
paracraph. The notions expressed formed in my mind as ny
belief avout Ellegard and otners changed under the influence
of one or both of the statisticians to whom I tallied at iich-
izan State University. Some statisticians -- and again I can-
not cite texts or give names -- would further object to the
way the analysis in Ellegard's books groups writers and texts.
The million-word samnle contains texts which are then re=
grouped into the writings of individual authors, and compared
vith the million-word sampvle. There is a bias factor in the

foraula used to evaluate the deviations of individual authors!

8 Inference and Disputed Authorshain: The Federalist,
(Addison-Yiesley, Reading, iiass., 196L).
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writines from the standard of the samnle, Inaturally, Francis
is found to deviate farthest from tiae saaple and to be the
closest to the Junian standard.9 To one of tie statisti-
cians with wnom I svoke, a text is a text; and it loses its
testability when divided or wien combined with other texts.
Ellesard's systen reneatedly combines texts,

The 272 test-words are themselves combined also. The
changes are rung on tae combinations of grounms of groups of
plus- and minus-words., It is not enousgh that taere is a
descending scale of Junianity attaching to grouns of »nlus=
words; in order to test many texts in a variety of ways -- he
fills forty-five pages with tables == Ellecard combines his
grouns into the very Junian, the somewvhat Junian, and the
slichtly Junian. Of course, the first super-croup e:cludes
non-Junian texts better tnan the other two. That this is a
species of circular argument is not pertinent, since tie
results, by such maninulation, are rendered so luch more
positive.

Putting aside the subtleties read between the lines by

the Tines Iiterary Sunnlement reviewer of the Apnendix

written by Ellesard's statistieian, Per Sigurd Asrell, per-
hans the main marit against the theory, even assuning that it
proves Francis the most lilzely author amoncg hose autiors

considered, is the contention that only a few of the several

)

9 The vpossibility that Francis might have consciously
imitated Junius is not given weicnht.
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hundred thousand Enslishimen canable of having written the
Letters were entered into Ellegard's vnrocess. Ellecard here
richtly falls back on biogranhical details. Francis was
available and itnowledgeable as the letters were being written,
and they stonwed when he went to India. Yet the fact reuains
that almost any number of secretaries or mistresses of Oppo-
sition menbers in Parliament could have had access to the
information displayed, and might have had the literary siills
associated with Junius.

But if the "'one new fact' demanded by Dilke"1o is pro-
vided by Ellegard's finding that Francis' style is the
closest to the Junian of 211 the feasible and linovn contend-
ers, perhaps the question is after all solved. The mecthod,
however, is not convertible to other problens of contested
authorship where the biogranhical details are not so clear-
cut. It would be almost worthless where the data-nroviding
subject matter is linited, where texts contain fewer than
two thousand words, or where the writings are in verse.

My principal criticism of Ellegard's procedure concerns

his method of gathering data.

My procedure was as follows. After a cursory
reading of the whole material --— all the Junius Letters
--, in order to get a general impression of the language
of the time, I carefully combed the Junius material for
words and constructions vhich seemed to me to be used
with remarikable frequency in it. I then did the same
for the comparative sample of a million words, noting
not only the words which struck me as remarxably fre-
guent in the various texts, but also those words vihich,

10 Vho Vies Junius?, page 119. Charles Wentworth Dilke
wrote in the Athenacw: in the mid-13200's of his disbelief in
the theory of Franciscan authorshiv of the Letters.
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thoush not particularly frequent, I did not remember
havinT seen in Junius.

In this way I obtained a vwreliminary list of Junian
nlus vords == from my reading of Junius -- and of Junian
nminus words == from ny reading ol the comnarative mat-
erial., After I had got the vhole list of »lus and minus
vords by heart, I read through the vhole text material
arain, rezisterin- each occurrence of each word included
in the list. Vhen this had been done, the total nuuber
of occurrences was added u» for each word, in Junius on
one hand, and in the commarative material on tne other.
After this, it only recmained to calculate the distinct-
iveness ratio, and the final testing list could be
dravn up.

In order to minimize as far as vossible the nuunber
of occurrences lost by inadvertence, eacn page of te:t

was read throurh twice ovg T Even so however nista:.es
: 1 k] b
have certalnly been rade.

At the very tinme I was rcading Elleserd's boox for review, I
was havin~ trouble naintaining accurate counts of my own.

The o0ld 1 TSTIC computer seened not to be as trutanful as we
thousht it should be, in civinec us counts of vords in senten-
ces and of words of certain lensths. I wo ndered if the pro-
cram for alnhabetized lists of words was also playing us
false, The text I checked was sunwnosed to have thirty-four
instances of the word "of" according to the count of the
MISTTC computer., I then discovered how difficult it is to
find as few as thirty-four "of's" in a text of a mere thou-
sand words; and I knew the number that I was trying to find,
and was circling each "of'" as I found it. It took about
eizht readings. Ellerard's assurance that two readings would

not result in rnistalzes that would have significant bearing

11 A Statistical liethod « . ., DPares 22-3.




on his results]2 is one statement that I cannot accent.

Ellerard was aware of the means available for avoiding
all nistaites, in deriving an unbiassed testing list, as well
as in counting the itens from that list in the se»narate

texts,

There are two ways of guaranteeing an unbiassed testing
list. One is to exanine coupletely the vocavulary of
all the te:xts investizated, and draw un tue lists of
nlus=-exmressions and minus-expressions winolly on the
basis of such comnlete investization. %<he other way

is to select a samnle of expressions accord-.ing o a
well-defined objective criterion, wnich can be reason-
ably assumed not to favour or disfavour any particular
candidate. The selection nay be elther random, or
systenatic.,

I have followed neither course. To naxe a complete
investication would have been a Herculean task: it will
have to wait until the vhole pygcess can be carried out
by electrornic conputer. . . «

Ellerard's choice was virong. Unlike John W, Clark in 1941,

he could have chosen the conputer and he should have wvaited

for suitable prograns for siftins and cullins. Instead, he
repeats the error that Clark is so vociferous about of having
precision without accuracy. His indices to the fifth and sixth
decimal nlace, and his forty-five pazes of perfectly worked-out
tables are all based on shifty data. The precision and
accuracy nust besin at the beginning or there vwill obtain
inexorably the dictum of the computer onerators: Garbage in,
garbase out.

Computer-use for authorship problems was very much in

12 A Statistical Method . . .+, bage 23.

13 Who Was Junius?, page 113,
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the atmosnhere in the early sixties. The first phase of the
Johnson vnroblem initiated by Professor Sherbo ground to a
halt: the thousand-word texts we were using were just not
larse enough to show distinctiveness in such aspects as sen-
tence=lensth, or nunbers of x-lettered vords. Ve were lool-
ing for a determination of wnich of several disputed texts
were Johnson's by means of a statistical process sugiested by

14

Georze Udny Yule., Lven the excellent glossary progran
which gave us the occurrences of every vocabulary item in
alphabetized lists failed to yield promising results, pre-
sunably for the same reason: the shortness of the texts.
We then struck out in a new direction. Retaining the twenty=
two thousand-word texts while finding some way to increase
the kinds of possibly distinctive data was the imnnmediate taslk.
White Knight that I am, I invented nmy own systeu,

The system sought to multiply the data by counting, not
words, but grouns of words. The repetition of patterns
nmisht be the clue to an author's writing habits. Raw words
would, of course, not serve this new purnose, because there
is so much variety in the selection of content-vords that
the longer natterns would almost never be reneated. The

raw words were riven coded designations indicating their

"part of sneech'" and their "funstion in sentence." Thus the

14 A Statistical Study of Literary Vocabulary (Cambridre,
Macmillan, 1944), and "On Sentence-lencth as a Statistical
Characteristic of Style in Prose; with Application to Tvo
Cases of Disvuted Authorship," Biometrilza, XXX (1938), pages

363-90.
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expressions "in the house," "on tne tovmn," and "over the rain-
bow" would all have the same coded appearance: PJ D= 1P, for
"Preposition introducing adJective phrase,'" '"the Deterainer
'thE,'" and "oun object of Prenosition." All 22,000 words
had to be so coded (by hand!) before the computer prosram for
selecting patterns could begin to worix, 3By this time the
casual reader will recosnize the same old fallacy of pre-
cision without accuracy in the work. The coding had to be
done by hand, and I made tae usual claim of consistency to
refute in advance any arsunent that ny data iight be deficient.

The prosrom ren, tne liike patterns were collected, and
the output was analyzed. The results were notiaing if not
inconclusive,

l'ot so, however, with tae results of a very similar in-
vestigation that was being carried on at the same tine at
Colunmbia University by Louils T. Iiilic. iir. lidlic's disser-
tation also examnined prose of the eirhteentih century by tabu-

15

lating patterns of vords; but his coding of words was based
on the structural graaiuar of C. C. Fries rather than on the
traditional varts of speech, and his samnle teits ran to four=
thousand words instead of our one thousand. Perhans, I

reasoned, his results would tend to be more positive than

ourse.

15 A "uantitative Annroaoch to the Style of Jonathan Swift
(The HaEue, ilouton, 1967). Ikir. rdlic and 1 excnanced several
letters and tolked lon< distance once as he was putting tae
finishing touches on his dissertation. I can at this iiouent
understand his state of nind the day my call went throush to
him. By the tine his wori would have been available, I had
already abandoned the systex,
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Despite Milic's avnarent success, (his "study claims to
have produced a method of identification by internal evidence,
free of the usual uncertainties, using statistical methods

16 I decided to reject the process

and computer technology")
we had discovered indenendently when it came time to under-
take my own dissertation project. VWhat course I took, how
it failed, and why I think yet that it is, in the main, the

right course form the substance of the remainder of this

thesis.

16 Dissertation Abstracts, XXIV (1964) 3730.




CHAPTER III

DISCOVERINIG A TEST FOR PROVILG AUTHORSIIIP:
A STATISTICAL TREATUEIT OF HOST OF THE LOIG POE.S OF LORDSWORTI,

KEATS, SHELLEY, BROWIILNG, AIID TELIYSON

The project I now undertook started out to be the imvossible
one of proving that authorship cannot be proved by a statistical
examination of vocabulary. Translated into possibilities, it
meant that I would devise the best test I could and use it under
ideal conditions with the hope that it would work but with the
expectation that it would not.

Of all the segments of the initial project with Professor
Shervo, I had confidence only in the "glossary'" vrogram., The
tests for sentence- and word-lencth were almost patently unwork-
able when used on our chort, thousand-word texts. With alpha-
betized wviord lists, however, texts could be compared for every
item of vocabulary.

Such was ny intention: to omit consideration of no viord
out of fear of the cnarze of conscious or unconscious prejudice
that Ellezard was subject to when he drew up his list of LS8
itens., I also left the Johnsonian milieu with its doubtful
tevts so that I couvld concentrate on the test itself and not
on any imnmediately practical anplication thereof.

To the best of my limited knowledge, there had been no

counpletely objective tests of authorship. Even if the researcher
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is without an axe to grind, so to sneak; that is, even if he
does not hold a prior belicf that a certain autior is to be
credited with the disputed work, he nevertheless does berin
with a strictly linmited set of candidates, and omits fronm
consideration the possible stray contributor, or the truly
anonymous vriter who was not known in his own time to have
written anything. Always, in such research, there is the tasic
set of attributing souething of doubtful authorship to a
tnowvn writer. And althoush controls are purportedly used, the
methods are never tested entirely avart from the problem for
vwhich they were desisned. Having a goal in mind can cause an
exoerimenter to color his data, even unconsciously, by select-
ing items for analysis any other way but at randon.

Another abuse of scientific methodology occurs when con=-
paratively scant data, never gathered with perfect accuracy,
are formulizated and magnified into imposing tables of fizures
to the tihird and fourth decimal place. This could be called
the Gold Bug distortion, whereby a nistalte of inches near the
trunk of the tree amounted to many feet when the final line
was projected., The deeper you dig in a wrong location, the
more foolish you apnear in retrospect. Ellegard's tvo volumes
on the Junius prohlem are a good example of tnis sort of
abuse,

I taize pains to avoid both of these witfalls. Iy purpose
is to seek a method of proving authorship by examination of
vocavbulary usage. 1 avoid the first trap by choosing to ex-

amine only known voris by known poets. And, secondly, I allow



the nerfectly accurate covntin~ ixnchine to aasc iy initial
data, from which I subtract, by wholly objrctive means, the
usable wnarts.,

Can a noem by Keats be distinruished from one by Shelley,
Vordsviorth, Brownins, or Tennyson throu~h the use of a test
involvin~— the noets' choice of certain vocabulary itens?

With the 2im of discovering such vords, I set avout to feed
every noc:i of more than two thousend words by these five
nineteconth-century noects into the 3600 Control Data couvuter
then newly installcd at ..iciigan State University. I did not
have enou~h time to suonit every poex of iore than t.o thousand

words by tiae five noets, but ny omissions were connletely by

1

charice (see Apnendix A for a 1list of the texts). If an outhor-

shin test by veocauulery does e:xist, it nrovanly will not vork
on noets of :xmech less than four thovsend words, but ny inten-
tions incluies fhe Actoruining of how s:all a tent can be
tested suvccessfully,.

Each Jine of eac! mocr was pinche? on =2n 1 i card and
carefully verified (sce Swecinen 2 in A-wencdix F). llot
nowine wnich words would enter into 2ny znnlycis, I sourht
to eliminate anbisuity »y followin: certain conventions of
snellinsr. The aumiliaries M™aay®™ and Muicht" wers to be sona-
rated fron the nouns of the sa.ie c2ellin. by annencin~ an e
to the nouns., The British "round" was alwavs snclled "arcund"
vhen it meant "arorand." Contractions were cpellcecd out so that
hoth maris of the vord could be counted while tne ‘hword"

itself would re-izter only once: "itis" for "it's," arnd Yconat"



for "can't." Iy feilure to somehow differentiate "to" the
nrenosition and Yto" the infinitive sirnal is only =l1i~htly
nmitis~ted Dy the contention that all "to's" are ceoual inacz-
nuch as the noet is choozing in eitiacr instence the saue
twvo=letter vord.

Yr. Jones D. Cleriky, of the Deportuent of Psycholooy at

-

dchizan State University, wrote the wro-ram for data re-
trieval. lr. Clark's glossary prorras yiclded me alphabet-
ized lists of words and their occurrences in more than two
hundred texts (see Specimen 3 in Appendix F). The possibil-
ities for exvanding the number of "texts" are nearly
limitless, since halves, thirds, fourths, or sixths can be

corbined in many ways. o text is maede up of parts fron

different poeizz, howvever.
With the computer outnut I was rcady to follow Ellcgard's
retrosvective advice to sclcct words entirely obvjectively

(see quote, pages 26-7). T conncd the lists for vords sis-

nificantly present in texts by one »oet and not so present in
texts by the others. 1lo such words sce: to exist; that is

to say, if a word is uced in several pocus by onc vriter, it
vill be used with about the sare freouvency bv at lecast one other
writer., It would be neces-ary, I decided, to wori witih thosce
vords anoe~rine in wractically every text. Thece are the words

the non-content

]
[¢]
@]
0
.o

autouctically excluded frow most concordo:
or function words. And since they all arienr in aliaost every

tert, ny treat.ent ol thaca would have to consider tiieir rcla=-
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diminish his uses of "a" while at the sanme tine, perhavs, his
"and's" are impingines unon his 'or's"?

I had thirteen of my texuts (sece Apnendices A and 3) of
about cisht thousand words scanned for the words comuon to
all thirteen. After the discualification of personal pronouns
as too dependent unon content,1 forty=-five wvords reuained.
Fourteen of the forty-five have variant forus, which were
carefully combined to naite single iteus (see Apnendix C for
the allomorphs of these fourteen items)., It was not vossible
at this stage to distinsuish the usages of several ambisuous
forns, such as "as" and "like," but even deliberate refusal
to distin-uish them could be justified by the arsunent that
the »oet did after all choose the word in question, and pro-
bably unconscilously, since most of the forty-five items tend
to take lisht stress in their verses. This justification
could nerhans evtend to the sinrle item "to," which micht
have been senarated into its use as nreposition and use as
infinitive signal.

The forty-five key words having been determined upon by

purely objective means, it remained to find a way of using

1 This decision is based on an experience that Professor
Sherbo shared with me. An examination of three 12,000-wvord
texts from consecutive issues of The Gentlenan's Marzzine of
the 17L0's for clues to identify the autinor of the doubtful
middle text showed that the sinsle vord to vary sirsnificantly
in usaze from text to text was the feminine pronoun. One of
the articles was about the GQueen of S»nain and also used the
feminine pronoun for certain abstractions. Another article
also used the feminine pronoun for abstractions, but was not
concerned vith tne Queen. The taird had no feminine pronouns,
althoursh some of the same abstractions were referred to.
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theu for comparing texts., It will be reacidered (Anpendix A:
list of texts) that the texts vary in len-cth from one thousand
vords to eicnt thousand. I imarcined taat there could con-
ceivanly be distinct patterns of usace for these test or key
wvords. Such natterns would have to have becn deternined en-
tirely by unconscious selection by the voets. If, or since,
they were beyond the anility of the poet to control, these
patterns should be so much the more effective for use in es-
tablishing an authorship test that would distin~uish a noet
fronm his iuitators.2 And if such a test ewisted, it could
possibly be used on texts of vastly unequal length, So,
rather than concentrate on comparinz texts of cormiensurate
size, I decided to commare each text with every otiner.

Accordirgly, I made nrofiles of all the texts by graphing
the forty-five words. I rave the word most frequently used
in a text the value of 1005, nlotted at the top of the granh.
Each of the other forty-four wvords were given pronortionate

positions (see Specimen 6, A»pendix F). In order to ccmpare

2 My interest in the subject somewhat antedates my quick
Yasters Thesis (University of Detroit) written in the suumer
of 1950 in which I '"traced" "evidence'" of "influence" of
Shelley on four subseauent poets, mainly throuch their use of
common vocabulary items. The kind of item I then concentrated
on is typified by the word skiey used by Shelley, of course,
and by Francis Thompson in wiaat must have been a conscious
attempt to resemble Shelley. A word would not have to be as
outrageously '"poetic" as skiey for an adnirer to borrow it;
the other conscious borrowings would, however, tend to be the
slizghtly out-of-the-ordinary. Apart from the function words
in "turns of phrases" so borrowved, practically all of the
borrowings would be content words. And no imitator would
think to conform his ovm usage of all function words to the

patterns of his naster.
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the granhs visually, I cnlarged the forty-five wnoints to
quarter-inch holes (see Specimen 7, Appendix F). Pronerly
positioned, one on tovo of the other, a1l the voints of con-
parison between two graphs were inumcdiately visible and
ready to be counted. A gross count of simnle coincidences
would not have justified the use of sraphs, since such data

could be compiled merely by having the computer examine the

best profile similarities were sitewed out of recognition by
the laclk of coincidence between the two leading words, that
is, those given the value of 1005 Frequently it did happen
that the createst numbers of closest corresnondences vere
found only after searcihing for them.

This searching added but 1little time to the couparison
of each pair of graphs. BEach comparison of two graphs took
anproxinately one minute., After taping Cranh 1 to 2 dark
board, I nositioned Groph #2 atop it and counted (1) the
number of holes that corresponded at all, (2) the total that
corresnhonded closely (that is, that showed more than half a
hole-diamzeter), (3) the nwiber of correspondences above an
arbitrary 15/ line. For the fourth and fifth indices of
corresnondence, Graph #2 was slid up an inch toward the top
of the board while I looked for the greatest nunber of addi-
tional correspondences above the 155 line on Graph i‘le Then
Granh ;#2 was £lid dovn an inch (two inches, really) while

correspondences avove the 155 line on Graph 2 viere soucht,
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Sonetimes nore than a minute was consumed in finding tiae
scores for tne fourth and fifth indices -= approximate and
close corresnondences avove the 155 line. Time was al=
consuned in taping the bottom sranh to the board and re-
moving it, in taling out and nutting away the sets of

cgraphs and the sheets onto which I was writing the five
indices. I wrote five index numbers (soumctimes seven) for
each of 230 % 229 % ¥ comparisons of graphs, and I counted
avout fifty corresvondences for each comparison of two
graphs. The 1,320,000 nits of information thus counted

were recorded on a trian-ular chart made up of three hundred
individual 8" by 12" sheets, and measuring twenty by twelve
feet (see Specimen 8, Appendix F: a part of one of the & by
12 inch sheets).

A computer, vhich would not have had to tape granhs to a
board, or would not even have had to use graphs at all, could
have completed the counting in a matter of minutes once it
had been programed and the material had been prepared for it.
I justify my performing this long phase without the aid of a
computer by the fact that I was not exactly certain what I
was looking for or how I would be able to use the data I was
compiling. At aone stage of the comparison phase, when it was
about one-fourth finished, I took notes on how a certain text
(#36 by Shelley; see Appendix A) compared positively with
other texts: that is, with what texts did it yield high in-

dices of correspondence. I was most exhilarated when, seven
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times out of seven, high indices actually did noint to other
texts also by Shelley. But the eignth, tenth, and eleventh
comparisons of the twelve I made resulted in false identifica-
tions. So promising did the system appear at this tine that
I attenpted to present an exnlanation of it at the April 30,
1966 neceting of the Midwest liodern Lancuase Association in
Iowa, where I learned that it is nearly imnossible to present
unconvincing facts convincingly. TFor by the time of the con-
ference, vwhen ny facts should have been more firmly nogsitive,
because I wvas by then dealing with larrer texts, they wvere
rnore inconclusive than ever before or since: I knew they were
not as positive as the Shelley #36 fisures indicated, but
neither could I seay that they would be nezative until I had

inished the three hundred pages of ny 20' x 12' chart.

)

Yith all the indices tabulated, the final sten wvas to
test the results. If there is a profile or a set of nrofiles
made uo of points on a rraph revresernting the proportional
occurrences of forty=five comilon words sclected objiectively,
and tynical for each of ny five poets, then surely the follow-
ing test will find it. I reduced the five indices for each
comparison dovn to four criteria, three nositive and one
nerative. The first positive criterion consists of the five
indices added together, the second is merely the third incdex
(corresnondences above the 155 line), the third adds the last
tvo indices (the moveable ones), and the last is the same as
the first, excent that the low totel is the test. That is to

say, if tvo granhs have no noints of corresvondence then tne
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poems hehind the cranhs should not be by the sane noet. Any
of the positive criteria should identify teits as beins by
the sane npoet, sirce wvaat I looked for in each case were the

xtrene exannles (combination of indices distorts the data in
my favor; it was done because there was no way of predicting
which criteria 6r indices would assay out). TFor each of the
230 texts, I rejected all but those tevts of the remaining
229 that were rmost like it. By expectation, at least above
some limit of avbout 3,500 words, each text should have selec-
ted matcning texts; each Xeats text sinould have selected
Keats texts, each Shelley, other Shelleys. 3Beyond this, the
nesative criterion should never have selected texts by the
same noet.

The chart of the last analysis (see Anpendix E for a
summation of this chart), showing the results of one of the
crossest possible tests of the validity of my method, nust
measure 250 by 230 squares. nost of these squares will not
contain an entry because only the extreme exauples of merely
four criteria are tabulated for each row of 230 scuares. Let
ne vresent here (in Fizure 1, next pase) wiaat misht be a ran-
don sauple of the chart of the last analysis. Divided into a
hundred ecual parts of twenty-three squares on a side, one such
part of the chart, the twenty-third (counting from to» left),
contains twenty-one criteria of correspondence, every one of
which indicates texts that are indced by the szaie poct, or, in
the case of the necative criterion, texts not by the saune voet,

These are exactly the results I had honed for. The next step
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FIGURE 1

Square 23 of the Chart of the Last Analysis

This is the only square of the hundred into which I divided the chart
of the last analysis where there are no misses, Thirty-one of the hundred

have more misses than hits,
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is to use a finer test, broadening the criteria until rnecative
results arec reached.

Rather, tnat would have becen the next step, nad Square
#23 been tynical. A look at the final tabulation (acain, see
Anvendix E) will show that Scuare #23 is the only one of the
hundred that is unanimous in supvorting the original theory.
The remaining ninety-nine squares range dovn to a perfectly
necative corrclation (Scuare 744, Appendix E), with all the
criteria misszing the mark. ot even the necative criterion
had reliability. 3y richts, the negative criterion should
never have anpearcd when texts by the same poet were being
comared. Yet it did, forty-five out of 295 times, a ratio
only slirchtly better than pure chance, When a text selected
nore than one other te:zt for positive or negative correlation
all pairings were listed. For exanple text #54 (Srovming)
correctly chose five Wordsworthian texts in the twenty-third
souare alone for negative correlation. In each of these five
instances all of thne indices added up to only ten correspond-
ences. Text #54 selected non-Browning texts sixteen times in
229 trials, but selected another Browning text once. This is
only three or four times better than guessing. Likewise the
positive eriteria, although far better than pure chance, which
would score a hit approximately every fourth or fifth tine,
sti11l did not have the consistency needed for an effective
test (see Annendix G).

The present experiment, therefore, is a failure. It did

not discover a way of proving authorship by means of words
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selected objectively and sravhed without regard to text length.
Improvements in the method are beyond the scove of the present
study, which has now lost some of its innocent objectivity.

I have some faith that by working over the data that went into
the positive results I can cull out certain of the dead vocabu-
lary itens and build a stronger test. It is encouraging that
two of the positive criteria, the second and the third, were
richt roushly four tines as often as they were wrong, and that
the first criterion was alnost sixteen times as effective as
guessing; that is, it was rizht three or four times as often as
it was vwrong. Es»ecially by concentrating on the relatively
few data of llazic Square #23, something viable nmicht be con-
ceived (some of the magic of this souare perhans derives fronm
the fact that secventeen of its twenty-tihree texts are from

Wordsworth, thirteen from The Excursion 2lone). Future nining

of these statistical lodes, however, will have to avoid the
nitfall of circular reasoning, and any testing device so de-
rived will itself have to be tested agcainst voems not on nmy
list., Until a test is devised that vill worik on any hundred
out of a hundred texrts of known authorshin, I, for one, will
refuse to accent its results when it is used with texts of

doubtful autnorshin.



CLAPTER IV

CCICLUSICIT: OUTLOCK

The time has come for me to fulfill the promise made in
the Introduction to noint out the way thnat the attribution of
authorshin problen nay be solved. To recapitulate: John Y.
Clark concluded that the problem probably will ncver be
solved, since it is imnossible to tell whether close siuilar-
ities between texts indicates common authorshin or mere in-
fluence of one author on another. This aluost certainly will
rerain true of disnuted texts such as his four or five poeus,
vhose author(s) left no definitely attributable cornora to be
used for -comparison. Circular arsumerts, however nuch nleasure
they five the disputant, cannot be sald to solve anytiuing; and
wvhen one comvnarces data from Cawain with data from Pearl, and
data from Patience and Cleanness with data from the other
two, all without knowing how many authors are involved or what
their lnowvm worlis will yield for data, it seens more than a
little vain, If the namnes of the poeus were anplied to cigar-
ettes resvectively noted for "™manly flavour," '"taste beyond
price," "slower burning," and "less smoke per puff," it still
could be that all the brands are rolled in the same shed in
Levinston, althouzh not necessarily by the same machine,

Almost as a postscrirt to the problem talten up in Chapter

One cones in 1966 A Concordance to Five Ididdle Enzlish Poenms,

a computer-derived work by Barnet Kottler and Alan li. tlarkman

L5
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(University of Pittsburch Press). The concordance relies
heavily on the worx of Sir Israel Gollancz, vhose editions of
four of the poems are the basic texts, that have Menner's,
Savape's, and Toliiien and Gordon's for variants, and whose
edition of the Pearl is one of three variant texts baclizing up
the 1953 Gordon edition. The concordance is a volume that
vould have saved John W. Clarlk nuch of his labor, thereby
perhaps denriving us of one of the most truculent picces of
scholarshin existing.

In the Kottler and ilarlzman Concorcance all the vords of

the five poeis are listed somehow: those in Appendix I are
franikly "Partly Concorded," which means that some of the line
nunbers are <iven for their occurrences, altihouch why all are
not given is not exmlained. Of svecial interest here is the
decision not to concord a list of 152 words =-- a list
strance in that it includes viords used tinousands of times
("the," "and") and words used only once ("foul") =-- including
all but fifteen of ny forty-five test words. The list of 152
merely rives the numbers of occurrences of each item in the
five voems 2s_a frcup. Four more pases added to the book's
total of 794 could have presented the numbers of occurrences
of these vords in each of the five poems. 3ut again the pre-
sumption on the part of the comnilers is that there will be
more interest by authorship scholars in the less common wvords.
It is nevertheless an improvenent over the iiatthew Arrold

concorcdance and older concordances generally in which the wore

common words are nerely listed without any tally whotever.
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rioreover, at the University of Pittsburch, accordinz to
Kottler and ilarkman, retrieval of further inforuation is
nossible, since their input data is tent stored on ma-netic
tape, But before that tane denarnitizes, it mi~ht be vest
to et everytiirs of nossible use in print.

Sut to return to the recanitulation. Ellesard's con-
clusion was that the Junius problcem had veen solved. Arzinst
him it can be maintained that circular rcasoning was used to
show that Francis' style is, not identic:zl with, but closest
to tnat of Junius. iloreover, the data rgoin~ into his calcula-
tions is susvect because it was not objectively or accurately
derived, This last objection also is sufficient to vitiate
the clains that a project like Iilic's might have to validity.

Yet, if there is still anyone wio wants to linow vho the
real Junius wvas, or vhether the supposed author of Shalicsncare's

other works was the same onc wvho wrote The Two I'oble insmen,

there may be hone. I believe the hove to lic in the method of
profiles.s If I had to try the project asain, I would choose
five other writers, and work with only half of their works. I
would have a convuter count and combine allomorphs for the
forty-five items vlus a few more: an item for all nersonal
pronouns, and an extra form for "to" vould find places in the
new list. I would then have all of the ovcrations for deriv-
ing my first three indices done by couputer.

T would consciously use the circular device to find out
which items of vocabulary are most usable in obtaining positive

results: wherever "hits" were re-istered, the profiles would
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be scrutinized for points of correspondence. In this way
maybe half of the itens could be eliminated as having no
bearing on the distinctiveness patterns of writers.

Armed with this stripped-down list, I would turn the
computer loase on the other half of my writers' works. I
would fully expect the assaying power to be great -- much
higher than 507%; but I would demand that it test out every
time before I would claim for it any efficacy in proving the
authorship of doubtful writings.

For if we insist on having recourse to the techniques
of science, we must abide by the strict laws of scientific
proof. No chenical test is valid unless it always work
under controllably identical conditions. If there be an
"essence of Keats'" underlying subject matter, theme, word
order, thoucht, enotion, and style, that esscnce oucht to
be detectible. And if it is truly his essence, then it will
be found in every one of his worlis of annreciable length.

Given the e:ristence of this "essence," '"profile," or
"handprint," vill it ever be nossible to feed into a computer
a newly-discovered vork and get a positive identification or
non-identification vithin seconds of time? I can ansver tnat

easy question, "Absolutely yes."



Words

in
Code Poet Text

APPEIDII A

The Texts Used

Poen Title

Division

1 T 376

2 T 023

3 T 036

L T 1004

5 T 1007

6 T 1018

7 K 1031

8 T 1128

9 T 1142
10 T 1151
11 W 1175
12 W 1269
13 W 1377
1L T 1395
15 S 1413
16 K 1435
17 K 1478
15 T 1479
19 S 1526
20 T 1623
21 W 1627
22 T 1630

3 T 1630
2L T 163°
25 T 1628
26 T 16L5
27 S 16L5
22 8 1652
29 S 1632
30 S 1732
*21 K 17L7
32 S 1761
33 S 1234
2L, W 1896
35 S 1922
26 S 1963
37 T 1929
35 T 1991
39 W 1992
L0 K 2035
L1 K 2037
L2 W 2055
L3 S 2062
Ly B 20A2
L5 B 2075

Two Voices
"
"
"
"
"
Hyperion
Lociksley iHall
"
"
Vihite Doe of Rylstone
"
"
In ilenorian
Queen :ao
The Eve of St. Acnes
"
Tvio Voices
Gueen llab
Loc'tsley Hall+60 Years
Vitite Doe
Loclksley # £0
"
"
"
"

Cueen l.abd

Isahella

Daemon of the Vorld

Queen riab

lichael

Queen liab
"

The Princess

Oenone

Michael

The Fall of Hyperion
n

The Borderers

Zrd Third
2nd Lines
3rd Lines
2nd Third
1st Third
1st Lines
Book III

Cdd Lines
0dd Counlets
1st Half
Canto VI
Canto V
Canto IV
7tn 206 Lines
Part II

2nd Half

1st Half

2nd Ealf
Part I

Even Couplets
Canto 1

1st Ealf
0dd Lines
Even Lines
2nd Half
0dd Couplets
Part VI

Part I1I
Part VIII
Part IX

Part I
Part V
1st Half
Part VII
Part IV
Part I

2rd Half
2nd Half
1st Half
Act IV

Lines Written Amonc the Eucanean Hills

Pinna Passes
11

L9

'i~sht
oon



Viords
in

Code Poet Text Poen Title Division
L& W 20%6 YMite Doe Canto I
L7 Y 2114 The Ziicursion st .lalf, Sooix VIII
L3 w2150 " 1st Third, 3ooix II
1,9 W 2173 Vhite Doe Canto VII
50 W 2193 " Canto III
51 S 2199 lask of Anarchy
52 VI 2219 The Excursion 2nd dalf, Dook VIIT
53 T 2254 Locisley Hall
5l B 2267 Pinna Passes ilornincg
55 W 2270 The Lzcursion 3rd Third, Soolk II
56 S 2278 Zellas Rimed Lines
57 W 2279 The Prelude 2nd ilelf, Boolix ITI
53 W 2295 The Ivcursion 2nd Third, 3oolk II
59 W 2316 " 3rd Fourth, Boolk IV
£0 ¥ 2532 The Prelude 1st Half, ook ITI
61 W 233L The Excursion 3rd Third, Book III
€2 W 2339 " 1st Fourth, ook IV
63 K 2357 Otho the Great Act II
6L ¥ 2360 The Excursion 2nd Third, Boolz IIT
£5 Vi 2363 " 2nd TFourth, Boox IV
66 W 2366 " 1st Third, Book I
67 v 2363 " L4th Fourth, Sook IV
63 W 2375 " 1st Third, Book V
€9 K 2375 Lanmia Part II
70 S 2336 The Cenci 1st Half, Act V
71 S 237 Daenon of the Vorld Part II
72 S 23C7 The Sensitive Plant
73 W 2105 The Excursiocn 1st Third, Book III
i S 2LL9 The Cenci 2nd Ealf, Act V
75 W 2452 The Excursion 2nd Third, Book I
76 W 214,56 The Prelude Book XII
77 W 2463 The Excursion 2nd Third, Dook V
78 T 2471 Pelleas and Ettarre 1st lalf
79 T 2477 Balin and Balan 1st Half
&o W 2425 The Exeursion 3rd Third, Book V
&1 S 2491 Letter to liaria Gisborne
g2 S 2506 Hellas 1st Third
83 K 2530 Otho the Great Act IV
o T 2535 Pelleas and Ettarre 2nd Half
85 T 2535 Balin and Balan 2nd Half
86 W 2575 The Excursion 1st Third, Boolt VII
ev W 2574 " 2nd Third, Book VII
68 vV 2525 n 3rd Third, 3Booix VII
29 W 2535 n 3rd Third, Boolz I
90 T 2615 erlin and Vivian 1=t Third
91 T 2627 " 3rd Third
a2 S 263h Hellas 2rd Third
93 K 2635 Otho the Great Act III
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Viords
in
Code Poet Text

Poem Title Division

aL S 2633 ilellas 2nd Third
195

96 T 2674 In llemoriaa 6th 412 Lines
Q7 T 26235 lerlin and Vivian 2nd Third

a3 T 2674 In ilenorian 2nd 412 Lines
99 ¥ 2693 Guilt and Sorrow 2nd Half

100 T 2702 In llemorian 5th L12 Lines
101 B 270L The Pope (2ing and 3oo0l:) Lth Sisth

102 B 2707 " 2nd Si:xth

103 T 2709 In enmorian Lth 412 Lines
104 K 2724 Hyperion Boolz I

105 S 2725 Charles the First 1st walf

106 S 2725 " 2na ol f

107 W 2729 Iusings liear Aguanendente

105 W 2731 Guilt and Sorrow 3 Ximes

109 B 273%3L The Povre 1zt Si:tth

110 T 27%4 In Memoriam 3rd 412 Lines
111 3 2737 The Pone 5th Sixth

112 3 27L.9 " fth Si:tth

113 T 2752 In llenmorian 1st 112 Lines
114 W 2754 Guilt and Sorrow 15t Zalf

115 T 2760 In llerorian 7th L12 Lines
116 W 2767 The Prelude Boolt XITI

17 B 2775 Guissepni Cannsacchi (R & 2) Sth Sizth

119 T 2773 The Princess Part III

119 3 2705 The Pone Zrd Siyth

120 B 2310 Guissnni Canonsacchi 6th Si:tth

121 3 2712 " 2nd Si:tth

122 3 2217 " 1st Sixth

*

?24 S 2723 The Cenci Act 1T

125 T 2729 The Princess Part VII

126 W 2°A0 The EL:rcursion 1st Third, ool VI
127 X 2060 Otho the Greot Act V

129 W 2371 The Excursion 2nd Third, Zoolk VI
129 w2070 " 1st Ialf, Zooix IX
120 W 2706 " 2nd Half, Zool IX
131 B 2726 Guissenpil Canonsacchi Lth Si:th

132 8 200AR n Zrd Si:xth

133 T 2905 The Lover's Tale 3rd rourth
13, T 2910 " 15t Fourth
135 T 2915 " 2nd Fourth
134 3 2022 ¥alf Rome (Rins and Donlx) 2nd Fourtha
137 K 2975 Yvyvmerion “ookx II

130 B 2074 Half Rone 1st Fourth
139 T 2077 Tvo Joices

1.0 3 2008 Half Rone 2rd Fourth
111 VI 3004 The Idiot 2oy

142 3 3011 iHalf Rone Lth Fourth
143 T 3037 The Lover's Tale +th Fourth



Viords
in

Code Poet Text Poen Title Division
iynn K 3056 Lania Part I
145 T 3060 The Princess Part VI
1.6 S 3061 Prometheus Unbound Lth LOO Blanks
147 T 3067 The Last Tournanent 1st Half
142 S 3071 Prometheus Unbhound 3rd 400 Slanis
149 K 3077 Slcep and Poetry
150 T 3114 The Last Tournament 2nd Half
151 S 3131 Proumetheus Unbound 1st LOO Zlanis
152 S 3150 n 2nd 400 Rlanks
153 T 3262 Loclisley Hall Sixty Years After
154 i 3321 The Prelude Joolr XTIV
155 S 3323 The Cencil Act I
154 S  333L Quecn ilab Parts IIT 2 VIII
157 S 3735 " Parts II & VII
158 T 3L15 The Marria-e of Geraint 1st lalf
159 T 3nu4 " 2nd Half
150 W 3Ll An Zvenines Vallk
141 W  3L6L The Prelude Booir XI
162 W 3L70 " Boox IT
143 T 3501 The Rins
164 W 35275 The Prelude doolr IV
165 W 3552 The 3rothers
164 T 3567 The Princess Part II
167 K 3603 Endymion 1st Ealf, 3oolkk I
167 X 3622 " 1st Half, Soox IV
169 B 3607 Pompilia (Ring and Book) 2nd Fourth
170 B 37329 " 3rd Fourth
171 K 3751 Endynion 2nd Half, Sooix I
172 T 3755 Gereth and Lynette 2nd Third
173 S 3761 Pronmetheus Unbound Act IT1
3
3
177 K 3777 Otho the Great Act I
173 T 3779 Gareth and Lynette 2rd Third
179 K 3793 Endymion 1st Half, Book II
120 B 3301 Pomnilia Lth Fourth
131 S 3311 The Cenci Act III
182 T 3312 Gareth and Lynette 1st Third
183 B 3820 Pompilia 1st Fourth
134 K 3826 Endymion 2nd Half, Book III
185 S 3257 Prometheus Unbound Act I
126 T 3365 The Passing of Arthur
12 K 3372 Endymion 2nd Half, Book IT
138 S 3338 The Cenci Act IV
179 X 3702 Endyaion 2nd Falf, 3Book IV
120 T 3925 Geraint and Erid 1st Half
191 K 3061 Endynion 1st alf, Dook III
192 S 3265 Adonais
193 T 4025 Geraint and Enid 2nd llalf



PE.

Vords
in

Code Poet Tex Poen Title Division
19L VW 024% The 2orderers Act IIT
195 W L266 The Prelude s00.z IX
196 T L275 The Comins of Arthur
107 S L30L The Triumnn of Life
»*
#99 T 1LO7 The Princess Part V
200 W L1323 The Prelude Booir X
2C1 S L4492 Rosalind and iielen 1st ialf
202 S L5L7 n 2nd Half
203 T L552 The Princess Part IV
%*
505 W L57L The Prelude So0k V
206 W L5733 The 3orierers Act I
207 T L672 In llemorian 2nd Ialf, Zven Lines
207 T 1620 " 2nad Half, 3 Tdnes
209 T L7LL " 15t Half, Zven Lines
210 T L760 " 2nd Ialf, A Fines
211 T 4761 " 1st Zalf, 3 Nines
212 W 4770 The Prelude Boolr I
213 T L4772 In llemorian 2nd HZalf, 0dd Lines
*
515 T 1723 In ilenorianm 1st lalf, A Dines
216 T L5 LS " 1st dalf, C0cdd Lines
217 ¥ L575 The Borderers Act II
217 S L9222 Julian and laddalo
219 W L9C3 The Prelude Boolr VIIT
220 S 50270 Peter 3ell the Third
221 W 5107 Descripntive Sitetches
222 S 5%59 Swellfoot the Tyrant
223 S 53292 Alastor
224 T 5411 In ilemorian 2né C24 Lines
225 T 5512 " 15t & 7th 412 Lines
226 W 5525 The Preluie 3oolk VII
227 Vi 5659 n 3ooix VI
22% T 5727 Guineverec
229 T 5309 Lancelot and Elaine 15t Half
230 T 5919 " 2nd Lalf
231 K 6133 The Cep and 3Dells
232 W 6151 Tour of the Alvs
233 T 6613 Aylner's Field
25h W 7175 Peter 2ell
235 T 7229 Enoch Arden
236 T 97556 The ioly Grail
237 B 7951 Bisnon Zlousram's Anolocsy

* Text ¥31, Isabella, suffers froa defective compmuter prints=
out. It was retained anyway, as a control.

z
being

#*

Eicht teuts were teuporarily nisnlaced when the charts were
nade.
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% In the listing on the precediny pages, the coluun
headed Division has arabic numbers wihen the division is
mine; roman nunerals indicate the divisions I found in

the poems. The original project planned was to make nuch
of comparing within poems to see whether, for exaumple,
similarities were greater between the first and second
halves of a poem than between its odd and even lines.

Such divisions are nagnificently easy to acconplish vith
IBM cards, as are the subsequent combinations of glossaries.
The comnuter, just lilie anyvody else, is able to alnhabet-
ize fifty words much more than twice as fast as one hundred.
Dividing the voems, therefore, not only gave greater flexi-
bility to the project, but it also saved computer tine,

The poeuns on tais list were, for the most nart, xey-
punched froa the following editions:

Poecins of Rovert Zrovmince, ed. Donald Saalley, Houshton
1

Coanlete Poens of Kecots and Shelley, iodern Library,
liouse

Poemns of Tenrveson, ed. Jerome . Bucikley, lou~hton
1

The Poetical Vior:s of Alfred, Lord Tennyson, liius and
ini~ht, Troy, i. f., 1,27,

Poetical Vlorlis of Vordcworth, ed. Thonas Hutchninson,
Oxford Universitv rress, 1304 (1250).
o 9




APPLIIDIX B

The Thirteen Texts

From Vhich were Derived the Forty-five Test Vords

Number
Text Division of Vords
Endymion 2nd ialf of Part II, 1st [alf of Part III 7533
Geraint and Enid 7050
Bisho» Blourhram's Anolosy 7951
The Cenci Acts I 2nd V 2158
The Prelude BDoolks X and XI 7597
ilellas 7772
ilerlin and Vivian 7927
The Excurcion 2nd Half of 200k VIII, Bookx IX 7973
Otho the Great Acts III, IV, V 2025
The Pone (The Rin- and the Boolk 2nd Half 5191
The Princess Parts I, II, III 233N
In ilemorian 1st 1236 Lines 8174
In Memoriar 2nd 1236 Lines coés

Ilote the discrenancy in word nonulation between the last
two itens, It often havnens that the saze number of verses
will contain widely different numbers of words. A statistician
would consider the word to be the unit, but the noet would more
lilkely think of the sincle line of verse as the unit. Lines of
re-ular verse, moreover, are nore "like" one another than are
individual wvords, vhich range from the zero-liize content of an
initial "it" or "there" to the most connotative abstract or
concrete terns,

The project I finally determined upon iznores botha measures
of size by touching only non-content words and discarding all
others, Iilerein is some of my justification for not distincuish-

ing text size during the main portion of the nroject.
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1 the Allonoryis of Tourtcen

opr

vord Allozornhs

a an

con cannot, cannt (can't), could
did o, cdone, dost, dota

1, 1 1.
!

have nad, nadst, hath, has, hast, having

in into

is an, are, art, ve, bcen, pbeilng, isit, 'tis, 'twe
'tvere, was, wast, were, wert

it isit, 'tis, 'twas, 'twere

0
Q

not cannot, cannt
now

of

on

one

or

snall shelt, should, chouldct
oo

soue

that

the

then

there

these tais

to

v

upon

what

when

wvhich

who viom, wiosc
will vilt, would, wouldst
with

yet
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APPEIDIX E

A Summation of the Chart of the Last Analysis

1 17/5  3/2 12/3 10/7 9/7 12/7 13/7 3/4 10/2  5/1

2 19/8 16/, 14/5 12/5 10/ 8/2 11/1 12/2 11/ 13/2
3 16/7 11/6 |21/0] 16/2 8/3 26/7 10/5 7/3 9/2 8/2
L 14/6 17/ 16/6 /6 16/3 13/5 14/3 11/2 21/3  22/5
> 13/7 &/5 10/5 3/3 17/2 11/7 /3 /4 /2 9/3
6 13/3 13/9 18/3 13/8 15/7 1?/3 ?/5 9/3 S5/1  6/5
7 12/3 21/ 11/2 /4 1e/8 10/3 11/3 17/3 6/2 12/6

[@5)

13712 12/ 11/3 12/5 14/7 16/5 20/7 19/9 ?2/3  9/3
9 11/5 14/5 17/9 20/6 15/h  o/4 15/6 14/5 16/L 26/3
10  11/9 13/9 10/6 20/6 17/6 14/10 19/3 13/4 20/6 14/L

Bach of the "imvroper fractions'" above renresents the score
for a sauare consisting of 23 x 23 smallcr squares,., VWithin most
scuares there is a voossibility of as many as 1,5°7 indices of
corresvondence or of 529 indices of non-corresnondence. The
full chart is 230 by 230 sauares or twelve by twelve feet.

The top fi~ure in each scuare above is the nunber of cri-
teria pertainins to the more than five hundred pairings of
granhs renrescnted by each souare, and the lower nuaber indi-
cates the times the criteria were mistalen,

See Table 1, nace 42, for a close view of one nortion of
this chart. Table 1 reoresents only 175 of the totol chart; it

is anything but tywicel of my results.



APPELDIX F

Specinens from Different Staces of the Project

(1) Procron cards, the first seven of 115 in the deck of
the word count progran duilt by Janes D. Clari: of the Psycho-
losy Departnent, !“Zchican State University.

(2) Input cards for this proicect. Iach card contains
one line of verse, every vord verified and, in some instances,
resnelled accordinz to a convention (see varges 3h=5). The
punciing of the cards was done almost wholly in ny houe, on a
machine graciously rented to me by I3, 3lark cards vere pur-
chased from the Comnuter Ccnter at ilichizan State University,

(3) Ccutnut sheet, to show how the comxputer comnletes its
part of the project.

(L) Listin~ shecet with the 45 test vords in various
nossible forms,

(5) Gatherins sheet, vith the 45 itens totalled.

(6) 3roken=-line zraph, in vhich the broiten line does not
really rnean anything, but merely talies the eye from point to
point (however, the broken line is the profile of a text).

(7) Sane granh vith the points exmanded to %' holes.
This rranh, and 229 others, were the core of ny »roject; con-
paring each one witih a2ll the others consumed the better nart
of a full year. The same job done by computer (that is, what
turned out to be the effective part of it) would have talien
less than two weeks, including all preparation.

(%) One leaf from the 12' x 20' chart containing the in-
dices derived from coanaring craphs (see pages 35-9).
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PRORLF 4 A

TWO VOICES 31D THIRD
1. &
20
5, AGAINST
1
9, ALONE
1
13, ALTHOUCH
= T
n 4 W
e . -
.M brm.v. —..:ﬁ_:m
m 1
- 409, WRFCK
1
495, YI:AR
1
497, YOU
1

TOTAL NUMISER OF WORDS

N

2. AROVE
1

o..>-z
1

ALONG
1

~ 40,

14, ALWAYS

H -

486+ YORDS
-2

490, WRINMKLES

H .

494, YFARNING

1

974 -

S, AEOLTIAN
1
7. AIRS
1
) ’ 11, ALPINE
1
15, AN
o 2 o
487, WORTH
. i
491, HWRONG
1
495, YEARS
1

4, AGAIN
3

4. ALL
3

ALSO
1

12,

ANCHOR
1

SR S

16,

486+ WOULD

[4

WRUUGHT
1

YET
1

492

496,






O it 14 L Hoor 3 )
LA 7] ol [ .7_:;”:—/ / .
il A5 . & L= 17

1w e e e O e e Cmrime O .

N | 5 Coeo. O

e ¥ 2 Coopedl O

2 Y 46 P

beo 4 ey, -

- 3
2 A= T I S

ﬂ n— -

levierr o e gr e o
3 7 arrreian o AU > AU

b /2, Areg2, ) o bl Qe L .

éfg/ 2 | ez o P Y, _

v [+ [ o 9 — B 2 e,

»,«_n.«,// / A / e C‘ NP2

SIS o A2 Dkt AT

tite o . e 4 SN

C/" / P ‘::’:Z:_é-:i..-“?..-.-........ (—:_21.4.—.-:?:." S S

79\";;___’ o - (T2 3 - tA/__i’ézs.zr-”--— 3

??‘V\L— / &L& /’j- © At .»::‘{1:. ° -

29;:"{) 6 ,d,.féf,o gé'/’ O (,.w"é'://' /

- & 2l el b 2, s o Y. .

AP 4 : o—_6 bt 2 L

weZo O AL am\--:’v'.,.éu;‘é“j/-{/ o .

e 1 #/ o 20 vz 1

.74, _o e 40 0

manl . 0O f’ﬁﬂ,,v 17/ Specimen k4

iy, © — Rl 3

Cerzor 63




207 &

._Specimen 5

PR SR

1575

a a
. krd A5 o aed 2 C
26 ¢ a3 <
a3 o a% - Lo an S
o S A he o |3
[ 4 a e ‘f’f’ 2
cam  s-las/r2 cen zH12> .
~ 33l T T
&iq 2 |7+/ Q‘“‘ 1+] e
focr g for - g
fren o fron ki N
bave & tave I
ks o kow L
¢ é iz 6
in 17 |16+/ ) _in . [e+] _
38 QS o+ G +F4] FEF L vl :;g;} L1 4T AE ] 4o 1 21 2
1ot o el )
Like g Jike 4
zay 103+7 uay 3+]
o 2 EOYR .
(1723 7 e 7
eocS 10 U1 noo 1 +9
nem ) now |
o2 . 22 ) of . 10
1 — N ST
ohe 4 B ¥ett] 5
o o 3 e : 2 az=
ehall o osEEYT 2
gome 5~ ) e o
hay S0 thad o
aha Yo o 3he N R N
iRen 4 | taon o
3hopa 3 theze 3 N
Thess & [0t3 CAOSE 273
yp ! up !
then |/ wpon !
chat o vhad PR
then J TR 2
wilchk o viieh 5
a6 1343 TRO ——— o
wiil 3 |1+o UL 1+ 2
vith 5, with "
yet ) yed ! B
. S
. ‘JO \i ':_, . N
: ¢ o v ~ L -
7 - é | g . Ol AL
7T =77 /7N T U\
S N\
kY (sJ J\




4pcd.n-."

e L




Snecimen 7

66



o 5
3-2¢

¢

-

”\
Y50 %y .
1,42, 5

/0

13,6,5 3,1
o.0

S~ecimen 8
qulol ,I/

H 30;
12261, 7,3
5723 €. 5

;/7‘

1313
{/ﬂ{,j@j‘

"N}

7




APPEIDIX G

The Effectiveness of the Four Criteria

Criterion* Ef%ggg Ratio ZXmmectation Effectiveness
2 222/67** 2.3 o2 16.5
3 232/233 1.02 o2 5.1
II 124/168 1.1 o2 5.5
0 247/147 5.25 5.0 1.05

*For an explanation of the symbols 2, 3, II, and O, see p. LO,

*#The fimures in this column are reasonably accurate. Ve
I made the count last year the fractions were: 222/67, 236/233,
139/162, and 250/L5,

Since the texts behind the sranhs used in tiais project
cane from five different noets, every fifth tine two granhs
were comnared the texts behind them were by the sane poet. A
nerson cuessing blindly the identity of the sccond »noet in
each case could exmect to be correct one out of every five
tines (more often vith Wordsworth, less often with Keats).
Thus the e:pected ratio is one out of five (1/5), or 2.

Yet the vositive criteria (2, 3, and II) ruessed richt
five to sixtcen tines as often as a blind messer vould. There-
fore the mositive criteria can be said to be five to sixteen
times as effective as sheer zuessinr.

The necative criterion (0) is obviously worthless as an
indicator of identity since its effectiveness quotient is prac-
tically the same as the quotient for chance suessing.

The nositive criterion (2) diows some promise, With
certain testing items removed == I have no notion wnich ones ==
and others added, and with a confining of the testings to texts
of mnore nearly equal size, the effectivencss quotient could no
doubt be raised considerably. Sixteen mey be hizsh enousn for
some purnoses, as when only two »nossibilities are present in an
autinorshin disnute., One hundred would be better wihen more po-
tential authors are in the comnetition. 3ut wvhen almost anyone
could have written a doubtful text even a quotient of infinity
vould not be a positive identification.
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