3 of Cicero’sDe Officiishad a Greek source.

New Research on the (2) Emily Tse then will report on her project to

Stylometry of Latin prose determine the validity of Dessau’s thesis (first
proposed in 1889) that the important late-antique

collection of imperial biographies known as the

SESSION . Historia Augustavas written--not by the six aut-
ORGANIZER Bernard Frischer hors mentioned in the manuscripts--but by a single
) author. She presents a summary and critique of
Dept. of Classics, UCLA recent work by Meissner, which attacked the Des-
sau thesis (made popular, after decades of contro-
AUTHORS versy, in a pioneering computer study by Marriott
Roger Andersen (UCLA)) o in 1979) by focusing on rates of variance in single
Jane Crawford (Loyola Marymount University)  ys_ multi-author corpora. Tse shows that although
Bernard Frischer (UCLA) Meissner’s study is flawed, it may well have put
Ralph Gallucci (University of Central Arkansas) s on the right track to settling the question once
Donald Guthrie (UCLA) _ and for all, while also providing a useful tool
Ann Taylor (University of Pennsylvania) (variance of function words) for helping us to
Emily Tse (University of Pennsylvania) distinguish single from multiple-author corporain
Fiona Tweedie (University of the West of England) | atin and, very possibly, in other languages as
well.

(3) Fiona Tweedie then will take us forward a

millennium to the Neolatin text known as the “De
Organizer's Statement Doctrina Christiana”, which some scholars have
As the 1995 conference of the ALLC-ACH in attributed to Milton. Debate about this question is
Santa Barbara showed, there is growing interest in fierce. Tweedie’s work promises to make an im-
exploiting the recently digitized corpus of Latin Portant contribution. Working with digitized ver-
texts, particularly by scholars of style and authors- Sions of this text and others by Milton and his
hip. At the 1996 conference we propose a three- contemporaries, Tweedie and her team identify
paper session at which representatives of researctfliScriminators that can separate the known Milton
teams will report on exciting new discoveries and S&mples from the control texts to see where “De
work in progress in different sub-fields. Besides DPOctrina Christiana” falls. In this paper, Tweedie
the focus on Latin prose, the three papers share aVill concentrate on the frequency of function

common methodology, which is based on statisti- WOrds. First, Tweedie shows by a principal com-
cal and stylometrical analysis. ponents analysis that study of the one hundred

(1) Bernard Frischer will report his team’s disco- Most frequently occurring words does successful-
very of a new distinguishing feature of Latin vs. Y discriminate the known Miltonic and control
Greek prose style. Cluster analysis reveals that!€Xts. Then she studies where the “De Doctrina”
whereas Greek prose authors place the direct ob-falls among Milton’s works. The results each
ject before or after the verb with equal frequency, of her_ various tests differ, but in all cases the “De
Roman authors have a preference for placementP0ctrina” is seen to overlap with other works of
before the verb. Frischer suggests that a currentMilton. The conclusion reached is that the author
theory from Applied Linguistics can account for Of the “De Doctrina Christiana” may be Milton,
the fact that when Roman authors wrote in Greek, Put literary genre is also a strong factor.

they often retained their native word order, and

vice versa with Greek authors writing in Latin.

The theory can also explain the related (and unex-

pected) observation that when Romans wrote in

Latin utilizing a Greek source (and vice versa),

they tended to shift their word order to reflect that

of their source. For example, as cluster analysis

proves, when the Greek writer Plutarch wrote

biographies of Romans based on Latin sources, his

Greek word order resembles the Latin pattern. But

when he wrote about Greeks, his word order re-

verted to its normal Greek pattern. Frischer con-

cludes by applying these insights to some pro-

blems of the native language of several ancient

authors (including Plotinus and Charisius); and to

the much-debated question of whether or not Book



Greek and Latin distributions. Whereas Greek

Word-Order '_I'ransference writers tend to place the direct object before and
Between Latin and Greek after the main verb with more or less equal fre-

] guency, Roman writers have a distinct tendency to
Bernard Frischer, Roger Anderskn place the direct object before the main verb. Evi-
Jane Crawfora, Ralph Galluccﬁ, Do- dence for this is presented from the following

nald Guthrie4, Emily Tsé, ANn Taylo? writers: for Greek, Diodorus Siculus, Diogenes
Laertius , Eunapius, Eusebius, Herodotus, Philos-

lDept. of Classics, UCLA, 405 Hilgard Avenue, tratus, Polybius, Thucydides, Xenophon; for La-
Los Angeles, California, USA 90095-1475 tin, Caesar, Cicero, Historia Augusta, Livy, Taci-
2 Dept. of Classics, Loyola Marymount Universi- tUS- Searches of relevant recent bibliographies

ty, Loyola Blvd.at W. 80th, Los Angeles, CA (Janse, 1994; Werner, 1994) and personal commu-
90045-2699 nications from Classical linguists suggest that this

3 University of Central Arkansas difference in the Greek and Latin distributions has

4 Dept. of Biostatistics, School of Public Health, NOt yet been noted. Preliminary data suggest that

UCLA, 405 Hilgard Avenue, Los Angeles, CA the patterns found for the direct object also hold
90095-1759 for the indirect object.

5 Dept. of Classics, University of Pennsylvania, Next we show that when Greek authors write in
1023 S. Hudson Avenue, Los Angeles, CA 90019 Latin, they usually preserve their native Greek

® Dept. of Linguistics, University of Pennsylvania, Word-order pattern; and this is also seen to happen
Williams Hall, Philadelphia, PA 19104 when Latin authors write in Greek. For Greek, we

use the examples of the Roman historian Dio
KEvwoRrbs Word order, transference, transfer to  Cassius, the emperor-philosopher Marcus Aureli-

somewhere theory (TTS) us, and Clemens, bishop of Rome ; for Latin, the
example of the Greek historian, Ammianus Mar-

AFFILIATON: ! Dept. of Classics, UCLA cellinus. o

2 Dept. of Classics, Loyola Marymount University Our theory taaccount for these observations is as

3 University of Central Arkansas follows. Since both Latin and Greek had relatively

* Dept. of Biostatistics, School of Public Health, frée word order, there was no definite “right” and

UCLA “wrong” position of the direct object with respect

5 Dept. of Classics, University of Pennsylvania {0 the main verb. In each language, the direct

6 Dept. of Linguistics, University of Pennsylvania object can either precede or follow the ma!n verb.
Thus, the second of Andersen’s two conditions for

E-MAIL - iddhbdf@mvs.oac.ucla.edu the transfer to somewhere principle (TTS) is ful-
FAX NUMBER:  (310) 206-2471 filled: “(1) natural acquisitional principles are
PHONE NUMBER (310) 391-4068 consistent with the native language structure or (2)

there already exists within the second language
. input the potential for (mis-)generalization from
Word-order Transference between Latin thg input t% produce th(e sar)‘r?e form or structure”
and Greek (Andersen 1983; Andersen 1990). In learning the
Our research focuses on a feature of Greek andgier language, Latin and Greek speakers were
Latin style that was not readily apparent before the opaply not corrected for their DO placement in
corpus of ancient texts was digitized and analyza- 5y individual utterance. That the overall distribu-
ble by various text processing programs. tions in the two languages were quite different is
Applied linguists have observed that learners of 114t something that was ever consciously observed
second language often transfer features of theirj, antiquity; nor was it readily apparent before the
first language to the language they are studying gppjication of computing to Classical philology
(cf. S. Gass and L. Selinker 1983, Andersen and ihrough the digitization of the entire corpora of
Shirai 1994). These features may range from the | atin ‘and Greek and the application of statistical
phonological to the morphological or syntactic. In - 5naiysis to stylistic features readily retrieved from
applied linguistics, the reason for studying such e corpora. Indeed, the ancient grammarians
effects (sometimes called “input bias”) is pragma- stressed the congruence and even consanguinity
tic: by understanding the kinds of errors that typi- o the two languages, sometimes viewing Latin as
cally arise in language learning, it is hoped t0 gerived from Greek or even as a form of the Aeolic
streamline the process of language acquisition.  yiglect (cf. R. Giomini 1953; E. Gabba, 1963; K.
In this paper, we study one example of such trans- Schoepsdau 1992).

ference for Greek and Latin concerning an aSpeCtHaving seen that the author’s native word-order

of word order in Greek and Latin: the placement naitern biases his style when he writes in the other
of the direct object with respect to the main verb. language, we tumn to a related, but unexpected
First we establish a significant difference in the
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analogous case of input-bias: when a writer of one References

of the languages writes in his native language Andersen, R., 1983: “Transfer to Somewhere,”
using a source in the other language, his word-or-  Language Transfer in Language Learning
der preferences begin to shift to the word order  edited by Susan Gass & Larry Selinker, Bo-
typical of the source language. This kind of input ston: Newbury House Publishers, pp. 177-201.
-bias we call “cross-influence.” The most extreme Andersen, R., 1990: “Models, Processes, Princi-
cases occur in translations ( see, e.g., A. Debrun-  ples & Strategies: Second Language Acquisi-
ner and A. Scherer 1969, for Latinisms in Greek tion Inside and Outside the Classroom,” in
translation s generally); but it is also often opera- Second Language Acquisition/Foreign
tive when an author writing in one language sim- Language Learninged. B. VanPatten an d J.
ply uses a source from the other. Examples discus-  F. Lee, Clevedon and Philadelphia, pp. 45-68.
sed for translation include: Aulus Gellius (cf. P. Andersen, R. and Shirai, H., 1994: “Discourse
Steinmetz 1992), Cicero (cf. C. Mueller-Goldin- Motivations for Some Cognitive Acquisition
gen 1992), and thRes Gestae Divi Augustror Principles,”Studies in Second Language Ac-
the input-bias of sources we discuss: the Greek  quisition16.2, pp. 133-1 56.

and Roman lives of Cornelius Nepos (a Latin Debrunner, A. and Scherer, A., 1963schichte
writer) and Plutarch (a Greek writer). Cluster ana- der griechischen Spracheol . 2, Berlin.

lysis is used to show that the Roman biographies Dyck, A., 1996 Cicero’s De Officiis. A Commen-
of Plutarch (though written in Greek) have distri- tary, Ann Arbor.

butions resembling the Roman lives of Nepos; Fortescue, M., 1993: “Eskimo Word Order Varia-
whereas the Greek lives of Nepos (though written tion and Its Contact-Induced Perturbation,”
in Latin) have distributions approximating those Journal of Linguistic®9, pp. 267-289.

of the Greek biographies of Plutarch. Our claim is Gabba, E., 1963: “Il latino come dialetto greco,”
purely empirical: not that cross-influenceust in Miscellanea di studi alessandrini in memo-
occur whenever an author uses a source in the ria di Augusto Rostagniurin, pp. 188-194.
other language, but simply that such input-bias can Gass, S. and Selinker, L., eds., 1988nguage
be documented in the cases we have studied. Transfer in Language LearningRowley,
Our theory for explaining cross-influence again is Mass., London, Tokyo.

based on Andersen’s theory of input-bias. In this Giomini, R., 1953: “Il grammatico Filosseno e la
case, however, the input comes not from the wri-  derivazione del latino dall’eolicol’a Parola
ter's own nativesprachgefuehbut from the syn- del Passat@, pp. 365-376.

tax of his source, which evidently exerts an un- Janse, M., 1994: “’ordre des mots dans les langu-
conscious, attractive force on the author of the  es classiques. Bibliographie des années 1939-
derivative text, who imitates not only the content 1993,” Tema. Techniques et Méthodologies
but also the style of the source-text. (An inter- modernes appliquées a’ I'Antiquitépp. 187-
esting analogous case of the subtle influence of  211.

English word order on Eskimo is discussed by M. Mueller-Goldingen, C. 1992: “Cicero als Ueber-
Fortescue, 1993.) setzer Platons,Zum Umgang mit fremden
Once these transference effects have been estab- Sprachen in der griechisch-roemischen Anti-
lished, we suggest that they can be utilized--not ke, Palingenesi&6, 173-188.

for instructional purposes, as has been the caseSchmidt, P. L., 1989: “Grammatik und Rhetorik,”
with Applied Linguistics and living languages-- in Restauration und Erneuerung . Die lateini-
but for the solution of some philological problems. sche Literatur von 284 bis 374 n. Ghed. R.
For example, we study the distributions of Books Herzog, Munich, pp . 101-214.

| and Il of Cicero’sDe Officiis(which we defini- Schoepsdau, K., 1992: “Vergleiche zwischen La-
tely know had a Greek source) and compare them  teinisch und Griechisch in der antiken Sprach-
to what is found in Book Il (where the question wissenschaft,” izum Umgang mit fremden
of a Greek source is controversial; see Dyck  Sprachen in der griechisch-roemischen Anti-
1996). We use a similar approach to determine the ke, Palingenesi&6, pp. 115-136.

likelihood that several ancient authors of unknown Steinmetz, P., 1992: “Gellius als Uebersetzer,”
origin were Greeks or Romans (e.g., Greeks (?)  Zum Umgang mit fremden Sprachen in der

writing in Latin: Euanthius and Charisius; see P. griechisch-roemischen Antike, Palingenesia
L. Schmidt 1989; Roman/Greek (?) writing in 36, pp. 201-212.
Greek: Plotinus). Werner, J., 1992: “Bibliographie zur Problematik

der Fremdsprachlichkeit in der griechisch-roe-
mischen Antike,”Zum Umgang mit fremden
Sprachen in der griechisch-roemischen Anti-
ke, Palingenesi&6, pp. 233-252.
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Is Variance Of Functi on Words between the HA and such authors as Livy, Tacitus,

and Suetonius. On the other hand, Marriott's two

a Reliable Discriminator of control texts for his second study turned out to be
. . eccentric. These results tend to question the vali-
Sln9|e and |V|U|t|p|e AUthOf dity of Dessau’s theory of single authorship as
Corpora Of Latin Prose? An well as Marriott's methods for stylometric investi-
.. .. gation.
Emplrlcal Crlthue of Thus, to make further progress in assessing Des-

sau’s thesis, a test is needed which is sensitive
enough to detect stylistic features specific to the

Meissner’s Studies of the

Historia Augusta. author and not merely the tradition in which he and
_ ) his colleagues wrote. One potentially powerful
Emily Tse, Bernard Frischer tool is function word analysis, on which Meissner

published a paper in 1992.
Box 421 HRN, 3901 Locust Walk, Philadelphia, In his study, Meissner compared the frequency of

PA 19104-6135 certain function words in the Historia Augusta to
those found in Suetonius’ De Vita Caesarum. He
KEYwORDS variance, authorship studies specifically focused on those words which appea-

red most frequently throughout the texts. These
AFFILIATION: Emily Tse, University of Pennsyl-  function words are the following seven: ad, cum,
vania; Bernard Frischer, UCLA est, et, in, non, and ut. Meissner then ran statistical

tests on the results to address two concerns. He
E-MAIL: Emily Tse, etse@mail.sas.upenn.edu first questioned whether the fluctuating behavior

FAX NUMBER:  215.573.7794 of the frequencies in the HA could be interpreted
(c/o Classics Department) as random or pattern-like. As a result, Meissner
PHONE NUMBER 215.417.8858 ran chi-square tests. The values calculated, by

Meissner’s reasoning, suggest that the text is ho-
mogeneous and from one source.

The problem of the Historia Augusta has been the Meissner’s second concern was quantifying the
subject of much debate for many decades. This direct relationship between the frequencies found
biographical collection of Roman emperors co- N the HA and those in Suetonius. The former
vers a period from AD 117-285 and is attributed Should fluctuate in a similar way to the latter, if the
in the mss. to six different authors. In 1889 how- Historia Augusta was indeed written by a single

ever, Dessau, having studied the nomenclatureauthor. To address this issue, Meissner studied
and style of the works in the HA, proposed the their variances and ran F-tests which are the ratios

Almost a century later, Marriott offered support Samples in our case, are texts of the HA and
for Dessau’s theory through stylometric analysis. Suetonius. If they are from the same population,
His first study Compared the average number of their variances should be similar. For our purpo-
words per 'sentence’ of the Historia Augusta with Ses, we regard the same population as two texts
those of other fourth century texts such as the both being drawn from single-authored corpora or
Codex Theodosianus. His second study made aboth from multiple-authored corpora. If F is a
similar Comparison based on the choice of word- much greater Value, however, then no substantial
type (part of speech) at the beginning and end of likeness between the two texts has been detected.

sentences. Both Marriott's studies showed simi- SO this F-test provides a numerical standard by
liarities among the biographies of the HA but which we can consider whether two texts come
differences from the control texts. Based on these from the same source.

findings he concluded that the collection was aut- !N Meissner’s study, the variances for each of the
hored by one person, as Dessau had proposed_ function words in the HiStOfiaAUgUSta were Iarger
Recently, Frischer, et al. published critiques of than Suetonius’, exhibiting a larger fluctuation
Marriott's work by extending the study to include and dispersion. Similarly, the F-values were quite
control texts which fall under the same genres of large, allowing us to reject a similar source for the
the Historia Augusta, namely biography and histo- WO texts. Thus, Meissner concluded the HA is not
ry. Results that are worth noting surfaced: (1) The Single-authored, as the De Vita Caesarum is.
average numbers of words per 'sentence’ in the Meissner’s use of function word analysis seems
HA and the control texts were fairly close. Mar- sensitive and subtle enough to detect differences
riott's averages, which included generically-unre- between the HA and Suetonius; and all the stati-
lated control texts, had a broader range. (2) TestsStics appear to point to a multi-authored Historia
by word-type also showed stylistic similarities Augusta. However, the study is not empirical
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enough, since it used only Suetonius as a basis forOne problem is that the null hypothesis is ambi-
comparison. Some data were gathered on Neposguous, stating that two samples come from the
but were not fully exploited. same population. The same population, for Meiss-
The new study presented here strives to offer morener’s purposes, is single-authored or multi-autho-
empirical evidence by investigating the frequen- red corpora. However, it can also undeniably be
cies of the function words in the works of the interpreted as one author vs. another, such as Livy
historians Livy and Tacitus. We begin by noting vs. Tacitus. So, in fact we have two possible
the frequencies of each of the seven function hypotheses operating here.

words per text. From each of the four extant deca- Another possibility for re-interpretation is to look
des of Livy’s Ab Urbe Condita, five books were at specific function words that may reflect what
taken. Similarly, for our sample from Tacitus, in we expect, rather than at the mean F-ratios. When
addition to his three non-historical pieces, we take we reexamine the values, we find that those for est
five books from the Annales and five from the and ut are excellent examples. The F-ratios are
Historiae. lower in known single vs. known single author
Next we test for randomness, as Meissner did, by corpora as well as in the HA vs. another known
conducting chi-square tests on the data, along with multiple author work. Similarly, the ratios are
the revised ones on the HA and Suetonius. We alsohigher in known single vs. known multi-authored
examine their p-values. The probability for Sueto- texts. It is likely that est and ut may serve as
nius is .118 while the HA's is extremely low, “magic keywords” in the analysis of function
which rejects the null hypothesis forindependence words. Because of the structure of the Latin
and seems to confirm Meissner’s studies. On the language, est and ut are syntactically multi-
other hand, when we observe the values for Livy functional. The remaining five words, however,
and Tacitus, we find results that do not confirm are much less so. Thus, it is not surprising that est
Meissner. Both p-values are .000. These are valuesand ut are better discriminators in tests of variance.
we do not expect, since the texts were both written In conclusion, Meissner's study of variance of
by one author. function words is flawed but promising. Some
In Meissner’s study, the relationship of the fre- issues in the theory behind it still remain unresol-
guencies between texts was also quantified by ved, such as the effects of composition over a long
calculating their variances and running the F-test. period of time. Yet, it would still be worthwhile to

In order to better study the relationship between continue exploring the reliability of variance of
single-authored corpora and the HA, multi-autho- function words. For instance, the emergence of est
red corpora were artificially created in the study. and ut as powerful tools needs further investiga-
By including these newly created works for the tion. In addition, there is the possibility of other
F-tests, we can judge how reliable a discriminator 'multi-functional words’ which may help us detect
the variance of function words really is. Anumber single and multiple authorship. Given these ave-
of results do not correspond to our expectations. nues for further analysis, variance of function
The p-values from chi-square tests on Livy and words may still prove itself a powerful discrimi-
Tacitus both come out to be .000, which, accor- nator.

ding to Meissner’s reasoning, might suggest that

some of the texts in their corpora were not written References

by these two authors. Qne explanatio_n may be thatAgresti, A. and B Finlay (1986%5tatistical Me-

the values are reflecting a change in style over = ihods for the Social SciencgSan Francisco).
time--a possibility that is notimprobable whenwe gjrg H. w. (1994)Aurelius Victor: De Caesari-

examine their frequencies by percent. _ bus. Translated with an Introduction and
The percentages also indicate that the frequencies  commentaryLiverpool).

remain fairly constant throughout Tacitus’ Histo- pagsay. H. (1889), “Ueber die Zeit und Persoen-
riae and Annales. However, we detect some fluc-  |ichkeit der SHA "Hermes24:337-392.

tuation patterns in the books of Livy for certain pessay, H. (1892), “Ueber die SHA,” *Hermes*
function words. These fluctuations can be a cause 57 561-605.

for the unexpected x2 values found. Whatever prischer, B, (1991)5hifting Paradigms. New Ap-
they case may be, the problem with the chi-square proaches to Horace’s Ars Poeti¢atianta).
test is that it is too sensitive. By observing diffe- prischer, B. (1995), “How to Do Things with

rences within a homogeneous text, it makes di-  \yords per Strong Stop: Two Studies on the
stinctions in more ways than we had intended. For  Historia Augusta and Cicero,” iAspects of

this reason, the chi-square can be misleading and | atin. Papers from the Seventh International
should not have been included in Meissner's study. Colloguium on Latin Linguistics, Jerusalem
Although the F-test does not make these kinds of  19.03 April 1993 ed. by H. Rosn. Forthco-
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Introduction

English State papers some 150 years after Milto-
n's death, which has since its discovery been re-
garded as his definitive attempt to define Christian
Doctrine.

The inclusion of the text in the Milton canon has
never been unproblematic. Initial responses to it
regarded the text as a sensational disclosure of a
heretical tendency almost unsuspected previously.
In the mid and late twentieth century many signi-
ficant studies have remarked on and attempted to
explain away discrepancies between that text and
other work most certainly by Milton, particularly
“Paradise Lost” (for example Hunter et al. 1971).
In recent years, William B. Hunter, who formerly
had sought sophisticated explanations for those
contradictions, became convinced that the text is
that of an unknown seventeenth-century writer
and that it was mistakenly or cynically foisted on
Milton shortly after his death, an error compoun-
ded on its rediscovery (Hunter 1992, 1993). A
group of scholars, Miltonists and statisticians,
have been drawn to the question (Campbell et al.
1995), and the text is currently under interrogation
from several perspectives, including a study of the
amanuenses, a study of the possible circumstances
of its composition and early transmission, a study
(in part computer-aided) of its Latinity and a sty-
lometric analysis.

From the earliest point in the history of stylome-
try, work has been performed on works in many
different languages, including French, Swedish,
Russian, Hebrew, and Greek. However, despite
the interest shown in the latter two cases involving
classical languages, Latin has remained relatively
untouched by stylometric hand. Greek, on the
other hand, has attracted much attention, perhaps
by virtue of its New Testament biblical connec-
tions. Work has been carried out on the New
Testament, poetry, and letters, amongst others.
However, despite the fact that both Latin and
Greek are inflected languages, there are funda-
mental differences. For example, the lack of the
article in Latin invalidates the enthusiasm for sen-
tence length investigations in Greek writings, see
Michaelson et al (1978) and Wake (1957). In this
paper, a development of the work presented as a
poster at the ACH/ALLC conference in Santa
Barbara in 1995, we investigate the application of
various stylometric techniques. Before they can be
applied to “De Doctrina Christiana” it is important
to validate their effectiveness on texts of known
authorship.

“De Doctrina Christiana”
A group of scholars has formed with the intention
of investigating the authorship of “De Doctrina

This project attempts to resolve perhaps the most Christiana”. This neo-Latin manuscript was found

urgentissue in Milton Studies, namely the proven-
ance of the Latin manuscript, found among the
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in 1823 along with State Papers by Milton and it
is this location that prompted the Miltonic attribu-



tion. The investigation has proceeded along vario- known authorship, the Milton polemics, the pole-
us different lines, but the stylometric work is de- mic and theological control texts as well as the

tailed in the next section. Bacon samples. The fifty most often occurring
words were used as input to the principal compo-
Stylometric work nents analysis which resulted in the graph below.

Despite the lack of interest shown by the stylome-
tric community, some research has taken place in-

combining statistics and Latin, see for example - P
Hubka (1985). With a few exceptions, it remains 0+ B T
amateurish and open to attack on both statistical- B P

and literary grounds. Much of it is detailed in PCAZ2 -
Tweedie et al. (1995) We were able to obtain a - PPPT

machine readable version of Milton’s Latin prose, - MM

in particular the three Defences, “Defensio Pri- -10+ M

ma”, “Defensio Secunda” and “Pro Se Defensio”. - M 2

These are the only comparable works by Miltonin - B 22M
neo-Latin and fall into the polemic genre. We have - B B B M M M2
also entered text samples from other texts for use- B M2

as control samples. Three theological samples-20+

were chosen, by Ames, Wolleb and Baxter. The - B B

works by Ames and Wolleb were mentioned in -

“De Doctrina Christiana”. Five polemic samples -

were also identified, works by May, Prynne, -T

Wentworth, Earle and Bate. We also had access to--+---+----+----+----+----+-PCA1

samples of text by Bacon from the Oxford Text -70 -60 -50 -40 -30 -20

Archive. The Milton polemics, “Defsnsio Secun-

da” and “Pro Se Defensio”, were of the order of The samples are designated M for Milton pole-
25,000 words and were split into five samples, mics, B for Bacon samples, P for polemic controls
while “Defensio Prima” has around 47,700 words and T for theological controls. It is clear that the
and was split into nine samples for analysis. “De Milton samples are closely clustered together in
Doctrina Christian” is very much larger and we the right of the graph, while the Bacon samples are
only consider the first 25,000 words, again split towards the left. With the exception of the sample
into five samples. The control texts all have from Baxter, the rest of the polemic and theologi-
around 3000 to 5000 words and were kept as onecal control samples are towards the centre of the
sample each. plot. The clustering of the polemic and theological
The aim of this section is to identify discriminators samples is especially interesting when itis remem-
that are able to separate the known Milton samplesbered that they are all written by different authors.
from the control samples, and examine where “De Indeed, it is clear that the first principal component
Doctrina Christiana” falls on a similar scale. Mea- separates Milton from the polemic/theological
sures employed so far include function word dou- controls, as well as the Bacon samples. This com-
bletons and the most common words used. The ponent is based mainly on the use of 'et’ (r=-0.98).
function word analysis is detailed in Tweedie etal In Latin the enclitic ‘'que’ is equivalent to et’, but
(1995), here we concentrate on the analysis of we have not counted -que usage. This appears to

common words. be a reason for the very low usages of 'et’ evident
in the Milton texts. The Bacon corpus, on the other
Most common words hand, has a very low incidence of '-que’. Other

In a technique similar to that of Burrows (1992), Words that are important on this axis include 'qui-
we identified the one hundred most frequently d’,’quo’,’quidem’and’qui’, all words that Milton
occurring words in the corpus of text. Their fre- uses much more than Bacon. Stylistically, Bacon
quencies were standardized and then examinedwas known to write in the plain style, while Milton
using principal components analysis. The analysis used more complex sentences. Our results would
proceeded in two distinct branches. Firstly, it was seem to confirm this.

important to discover if this technique was appli- The clustering of the Milton samples and their
cable to neo-Latin, by applying it to texts of known separation from the other controls indicates that
authorship. Secondly, we wished to investigate the this technique would be capable of discriminating
relative discriminatory ability of sections of between Milton and texts by other authors. We are

words, the top fifty, second fifty, top twenty-five therefore confident in applying it to the text of “De
and so on. Doctrina Christiana”. As mentioned above, the

Initially, therefore, we considered only the texts of Most commonly occurring one hundred words
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were enumerated. For computational reasons, wefrom the top twenty-five words. Here the groups
were unable to analyse all one hundred words atare separated better, and clustered more tightly
once. It was therefore decided to split the data into, together.

firstly two, the top fifty, then the next top fifty,and - P M

secondly into four, considering the top twenty- 10+ M2 M

five words, the next twenty-five and so on. The - PP MM

data from De Doctrina was included in the analy- PCA2 - P 2

sis, represented by 'C’s, and that from the Bacon - M 3M

samples was removed as it was not directly com- - P MMM

parable for these purposes. o+ T M

The first analyses were carried out on the twenty- - M

five word samples. Analysis of the most common -

twenty-five words produced the graph below. It - C

can clearly be seen that the Milton samples are in- c C

the top left area of the graph, the “De Doctrina -10+ ccC

Christiana” samples in the bottom left, and the - T

controls towards the right, the polemics at the top. - T

C31 - P ~temetemme oot +--PCAL

- P -72 -60 -48 -36 -24 -12

- MM This PCA plot indicates that the “De Doctrina
0.0+ MM P Christiana” samples are closer to Milton’s defen-
-MMMM P ces than they are to the theological control sam-
- MM P ples. This would appear to lead to the conclusion
- M2 that the author of “De Doctrina Christiana” uses
- MM these words in a similar way to that of Milton.
-8.0+ M M The analysis of the second fifty most common
- CM words results in the plot below. It can be seen that
- M the Milton samples are spread over a large area of
-C the first principal component, but in the higher part
-C C of the graph, while the other samples, with the

exception of one of the polemic samples, Eikon
Basilike, are in the lower section. The “De Doctri-

-16.0+ T T na Christiana” samples are closely grouped, as are
- the theological samples, in the lower, right corner
-CT of the graph.

ettt 4——+--C30
12 24 36 48 60 72

The discriminations are not complete, there are - M

“De Doctrina Christiana” samples mixed with the - M 2

Milton, and a Milton sample towards the control 6.0+ M

area. However, the general structure is clear. Ana-- M

lyses of the other twenty-five word sections resul- PCA2 - M MMPM

ted in graphs that generally separated the groups;, M MM M M
with various facets being demonstrated. -

The second stage of the analysis was carried out3.0+ M

using the top fifty words. The resulting plotis - M M

shown below. It appears that there are four distinct

areas of the graph. The upper half contains the

polemic samples, both controls and the Milton -

Defences, while the lower half contains the theo- - C3
logical samples, “De Doctrina Christiana” and - M PPCT
controls. The exception is again the Baxter sam- 0.0+ T
ple, which appears higher than it perhaps should - P T

for its genre. Also, the right hand side of the graph -

appears to contain the Milton samples as well as -

“De Doctrina Christiana”, while the left hand side - P

seems to contain the control samples from both --+----+----+----+----+---PCA1
genres. This is a development of the above graph-12.0 -9.0 -6.0 -3.0 0.0
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Investigation of the words affecting the first prin- Hunter, W. B., Patrides, C. A. and Adamson, J. H.
cipal component reveals that 'rex’ plays the major (1971). Bright Essence: Studies in Milton's
part. Thus works of a polemic nature, with refer- Theology University of Utah Press.

ence to the king, score more negatively than works Michaelson, S., Morton, A. Q. and Wake, W. C.
of atheological nature. This may explain the close  (1978). “Sentence length in Homer and hexa-
groupings of the theological samples. On the se-  meter verse Association for Literary and Lin-

cond principal component, analysis is more diffi- guistic Computing Bulleti.

cult. Many words play roles here, but the most Tweedie, F. J., Corns, T. N., Hale, J. K., Campbell,
significant are 'ego’ and 'quis’, as well as 'jam’. G. and Holmes, D. I. (1995). “Latin and Stylo-

Again, the Milton samples appear different from metry: 'De Doctrina Christiana.”JADT,

the control samples and “De Doctrina Christiana”, Rome.

perhaps due to the complex sentence structureWake, W. C. (1957). “Sentence Length Distribu-
mentioned above. tions of Greek authorsJournal of the Royal

Statistical Society Series A 120:331-346

Conclusions and Future Work

It is clear that this area represents almost virgin
territory for the stylometrician. Previous work has
been reviewed and found wanting in many areas.
The results of applying more appropriate techni-
gues to the case of “De Doctrina Christiana” seem
to imply that the author of “De Doctrina Christia-
na” may well be Milton, but genre effects appear
to be playing a part. This was revealed by the
analysis of the most common fifty words. Consi-
deration was also given to the second top fifty and
tranches of twenty-five words. Other techniques
should be investigated, but further investigation is
needed into Latin stylometry before more can be
done.

Some aspects of further work would be unable to
be carried out without access to a morphological
parser, to identify parts of speech automatically,
and a metrical scanner. This would enable the
rhythm of Latin prose to be taken into account in
investigations. Certain works have been scanned,
but they are limited. Access to these utilities would
dramatically open up the subject to further re-
search.
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