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INTRODUCTION

1. General Remarks

If one asks of the various disciplines included under the
concepts "philology" and "linguistics" how far they use sta-
tistical methods, one finds that among these metrics has a
relatively long tradition of applying statistical procedures.
Probably the principal reason for this is that the analysis
of versified language is in the first place an analysis of the
form of language and text, a form characterized on the level
of concretion by a large amount of variability. The consequence
of this is that only by using statistical procedures is it pos-
sible to carry cut analyses in the field of metrics in a scien-
tifically adequate way. Such a statistically-oriented metrics,
which in analogy to the term "quantitative linguistics" may be
called "quantitative metrics", not only attempts to cover mani-
fest characteristics of metrical systems and metrical texts,
but also tendencies hidden under the surface.

The use of statistical methods for the analysis of verse,
and in particular for the analysis of classical hexameter, be-
gins as early as the middle of the previous century, and as
early as the 1900s Russian Formalism began systematically to
develop a statistically-based metrics (a development which con-=
tinued within the framework of Czech and Polish structuralism).
However, we are still far from having any statistically-based
theory of metrics or even of any single metrical system. This
statement even applies (although in a somewhat weaker form) to
individual verse types such as hexameter. This is of course not
surprizing when one considers how many metres there are, how
many languages and cultures, and by how many variables (e.qg.
the structure of the language, the poetic canon, individual
style, etc.) the metrical system and in particular the versified
text in question is determined.

Inside this large number of metrical systems,classical metrics

has a special importance, particularly classical hexameter be-
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cause of its decisive influence on the formation and develop-
ment of the metrical systems of "modern" European literature.
For instance, for many years the value of a national metrical
system was measured by its ability to recreate the "sound" of
classical verse.

The contributions to this volume extend our knowledge of
hexameter with the help of often very extensive corpora (pri-
marily from Greek and Latin authors) with subsequent statisti-
cal analyses. A no less important goal of this volume is to
demonstrate applications of statistical procedures to metrics,
and in particular to research on hexameter. The intention of
this is to create a more objective basis for metrics, which to
date has very often been concerned with the analysis of iso-
lated data, and exclusively oriented towards a philological-
interpretative method. At the same time we hope that re-
searchers in the field of metrics who do not yet make use of
the methods of statistics may be convinced of the advantages

of these procedures.

2. Contents

Considering the vast number of different potential problems
in the analysis of hexameter, it is clearly only possible in
this volume to deal with a very limited catalogue of topics;
these can be subsumed under the following partially interde-
pendent areas:

1. The analysis of the mutual influence of metrical structures
and the phonological/syntactical/lexical system of the par-
ticular language in guestion, with regard to their depen-
dence on factors such as individual style, period, poetical
canon, etc.

2. The analysis of the recurrence of metrical elements (e.g.
verse feet, caesurae in particular authors, groups of au-

thors, or with different national hexameter types.

SCHMIEL's article "Rhythm and Accent: Texture in Greek Epic
Poetry", which can be considered in the first category, is
primarily devoted to the study of the relation of ictus and ac-
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cent in Greek epic poetry. To this end the frequencies of coin-
cidence of ictus and accent are established on the basis of ex-
tensive samples taken primarily from the rliad and the Odyssey.
Subsequently the hypergeometric probability distribution is
used to calculate the probability of obtaining 0,1,... coin-
cidences in lines consisting of N syllables out of which n are
accented and k are heavy. The probabilities obtained are then
used to classify lines as homodyne, heterodyne or neutral. Ana-
lysing the relationship between form (homodyne, heterodyne,
neutral) and content (narrative, speech, calm etc.) with the
help of x2 tests, SCHMIEL, for example; comes to the conclusion
that vivid lines tend to be homodyne whereas calm lines tend to
be heterodyne.

In his article "A Statistical Mcdel for the Analysis of the
Coincidence of Ictus and Accent", GROTJAHN discusses the hyper-
geometric probability distribution as a general model for the
analysis of the coincidence of ictus and accent. By means of
some simple combinatorial deliberations, the hypergeometric pro-
bability distribution is derived, and some characteristics of
this distribution are given which are useful for practical ap-
plications. After a critical analysis of the classification at-
tempt by SCHMIEL, a table is presented permitting an objective
classification of hexameter lines into homodyne, heterodyne
and neutral. Finally, the use of some approximations to the hy-
pergeometric model in the analysis of longer passages of verse
is discussed and a coefficient is presented which allows one
to measure the strength of association between ictus and accent.

TORDEUR in his "Etude statistique sur 1'hexamétre d'Ausone"
attempts to determine the style of several poems by Ausonius ac-
cording to the frequency of the different metrical word types.
The frequencies are first analysed with the help of x2 tests.
The x2 analysis is then supplemented by a statistical test which
allows him to determine those cells of his extensive contingen-
cy tables which show significant discrepancies between observed
and expected frequencies. The statistical analyses lead TORDEUR

to the conclusion that there are clear differences among certain



of the poems. These differences seem to be relatively largesin
particular for instance between the poems categorized as "nég-
1ligé" and those categorized as "soigné" as well as between
Technopaegnion and the remaining poems.

In his "Note on Pol Tordeur's Paper 'Etude statistique sur
1'hexamétre d'Ausone'", GROTJAHN first comments on the test for
deviation in a single cell used by TORDEUR. On the basis of
TORDEUR's data GROTJAHN then tries to show that without the
computation of appropriate coefficients which measure the rela-
tion between two or more variables independently from the samp-
ling error, one may arrive at conclusions in the analysis of
contingency tables which may be not completely justified.

In his article on "Sentence Length in Greek Hexameter Poetry"
CLAYMAN analyses a sample consisting of 23,049 sentences gath-
ered from all hexameter poetry from the eigth to the second
centuries B.C. He finds that when sentence length is measured
by word, the sentence length distributions in Greek hexameter
poetry are similar to those found in Greek prose. When sentence
length is, however, measured by phonemes (or by syllables) .,
multipeaked distributions are produced which show that in hexa-
meter poetry the end of the sentence tends to coincide with the
end of the verse. Although this tendency seems to be strongest
in earlier poems, it is argued that exceptions counterindicate
the use of sentence length distributions to date a poem or to
decide whether it was composed orally. Analysing the homogenei-
ty of individual poems with regard to sentence length distribu-
tions, CLAYMAN comes to the conclusion that there are subtle
variations in sentence length distributions measured by phonemne
which in many cases can be related to changes in subject and
matter.

ALTMANN's article "The Homogeneity of Metric Patterns in
Hexameter" is devoted to demonstrating how to use so-called in-
formation statistics in the analysis of the frequencies of dif-
ferent types of hexameter lines. To this end ALTMANN distin-
guishes 16 different types of hexameter lines as defined by the

16 possible combinations of dactyls and spondees in the first
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four feet of a line. Analysing the frequencies of the 16 types
in samples from several Latin and German authors, he shows how
one can decide with the help of information statistics whether
one or more texts, one or more authors, or one Or more groups
of authors can be considered as homogeneous.

GREENBERG's article is devoted to the study of "Vocalic In-
itials in Aeneid 12". To this end GREENBERG analyses the dis-
tribution of both initials and elisions at each position in the
verse line. In the course of his analyses he isolates some
anomalous aspects of that distribution and attempts some expla-
nation for these primarily on the basis of an analysis of the
distribution of the different metrical word types at the posi-
tions 3, 6, 9, 12, and 15 of a line. He shows, for instance,
that there are three positions within the line, namely posi-
tions 3, 6, and 9 (following the final syllables of feet 1, 285
and 3), where the proportion of vocalic initials is considerably
higher than that found at the beginning of the verse. If at
these three positions the preceding foot is a spondee, a very
high percentage of the vocalic initials is involved in elision.
However, if the preceding foot is a dactyl, the percentage of
elisions is much lower. Although GREENBERG uses the Aeneid 12
as a paradigm case, the major finding of his study seems to be
true of Latin hexameter verse in general.

In his article "Liaisons syllabiques dans les partages trocha-
iques de 1'hexamétre latin" GERARD differentiates between sev-
eral types both of trochaic division and syllabic liaison.

On the basis of extensive samples from numerous Latin authors
from Ennius to Juvenal, he establishes the frequencies of each
type and analyses them with the help of some descriptive statis-
tics. On the basis of these analyses a number of interesting
conclusions are drawn,such as that both in trochaic division
marked by strong punctuation and trochaic division marked by
weak punctuation vowel-consonant liaisons tend toc be more fre-
quent than consonant-vowel liaisons in the category 'content
word' and less frequent than consonant-vowel liaison in the

category 'function word'.



GROTJAEN in his "Note on Jean Gérard's Paper 'Liaisons syllabi-

ques dans les partages trochaiques de 1'hexamétre latin reana-
lyses part of GERARD's data by applying some simple methods of in-
ferential statistics. It is shown how these methods can be used
to test some of GERARD's hypotheses as well as some additional
ones. GROTJAHN's statistical analyses more or less confirm the
central points of GERARD's conclusions and in addition show
that, for example, the frequency of weak trochaic punctuations
in the first foot tends to increase chronologically from Ennius
to Juvenal.

JOB in her "Annotated Bibliography on the Statistical Study
of Hexameter Verse" presents information on books and articles
on quantitative analysis of hexameter poetry. The period under
review covers the time from 1866 to 1981. All of the 249 entries
(apart from a few inaccessible ones) have been supplied with a
short descriptive note. The principal aim of this bibliography
is to provide information on data already collected and methods
already in use in the analysis of hexameter verse and thus to

stimulate further research in this field.

Bochum, January 1981 R. Grotjahn

RHYTHM AND AcceNT: TEXTURE IN GReEek Epic POETRY

Robert Schmiel, Calgary

The investigations of W. F. Jackson KNIGHT (1939) into the
texture of Vergil's poetry have contributed greatly to the un-
derstanding and appreciation of Vergil's artistry. The purpose
of this article is to apply the study of texture to Greek epic
poetry, Homer in particular.

KNIGHT begins his study with the statement that all sounds
of the human voice have quantity, pitch, and intensity (p. 3).

He describes the Latin hexameter so:

Greek hexameters used by Latin poets have metrical
ictus. The first syllable of each foot has a certain
emphasis, not easy to define, since the principle of
emphasis is not exactly stress, pitch, quantity, or
even loudness.... The ictus is connected with rhythm
and regular recurrence. The mind expects a certain
recurring moment; the voice recognizes its recurren-
ce with a certain emphasis released after an expec-
tant delay. The reqgularity of the metre therefore
confers an emphasis on certain syllables. (p. 4)

KNIGHT argues that in the Latin hexameter there were two
waves, an ictus wave and an accent wave (p. 10 £.). He uses
the analogy of wireless telegraphy, in which one wave is super-
imposed upon another, in order to show the effect of coinci-
dence or lack of coincidence between the two waves (p. 12 f.).
"Homodyne [coincidence between ictus and accent] makes the
line free, ready and smooth. Heterodyne [lack of coincidence]
makes it constricted, reluctant, and rugged" (KNIGHT 1944:
240 f.)



In Chapter IV KNIGHT asserts that the texture is regularly
expressional in Vergil, but not in other Latin poets (p- 15).
He cites such lines as Aen. 8. 452: "111i inter sese multa vi
bracchia tdllunt", where heterodyne texture (in combination
with the spondees) produces the effect of great effort; and Ecl.
1, 70: "impius hiec tam ctilta novalia miles habébit", where
the effect is one of speed and unrestrained indignation. One
might think that the difference is primarily metrical, but Aen.
3. 658 disproves that notion: wmbnstrum horréndum infdrme in-
gens cui lmen adémptum”. The line is as spondaic as the first
example, and yet it suggests slow but irresistible movement
(p. 18). Knight also analyzes longer passages such as Aen. 1.
1-33, 81-91, and 278-96. The comparison of the storm in Aen. 1
with the one in vValerius Flaccus, Argonautical, is particularly,
convincing in that, despite apparent similarities, Vergil's
description is much more expressional in texture (p. 26 ff.).
KNIGHT's analysis of aen. 1. 29-33 will serve as an example:

the numbers show how many coincidences between ictus and accent

there are in each line:

his accénsa super iactatos sequore tdto
Trbas, religquias Danaum atque inmitis Achilli
arcebat longe Latio multdsque per annos

errabant acti fatis maria émnia circum

g N W

thntae mblis erat Romanam cébndere géntem.

The third and fourth of these verses express the weariness
of the Trojan's long quest by the heavy reluctance of
their texture..., which is further increased by the metri-
cally similar first two words in each verse. Words compo-
sed of three long syllables are peculiarly direct, free,
and forcible positively, when they are homodyned; and
they are Jjust as forcible negatively when they are not,

as here. The last verse has ... @ strong and triumphant
finality in its five-homodyne. (p. 22)

More than half of KNIGHT's book is devoted to fourth-foot

texture, with emphasis on its occurence in simple, compound,

and complex patterns. Since that portion of his work has no re-

levance to the present study, I shall not discuss it. There has

been ample time to evaluate KNIGHT's work, and some of his con-
clusions have been accepted by scholars, but his views have not
had much effect on practical criticism. One likely reason is
that, because of his horror of statistics (p. 36), KNIGHT did
not provide an objective statistical proof of his basic conten-
tion that texture is expressional. GETTY's critical bibliogra-
phy summarizes the judgement of KNIGHT's work at present:
"Upholders of the ictus-accent theory in the English-speaking
countries seem largely to agree in principle with his feeling
although not necessarily with the more or less elaborate pat—,
terns of fourth-foot texture." (GETTY 1963: 132).

The many other similarities between Greek and Latin poetry
suggest that the relationship between ictus and accent in Latin
poetry might have its analogue in a relationship between metri-
cal rhythm and accent in Greek poetry1. The Greek word accent
will hardly have been submerged without a trace under the weight
of metrical rhythm. And if the accent is there, the poet will
presumably accomodate it or make use of it. Aristotle explicitly
states that the use of the different accents was a poetic skill,

and that this skill should be discussed in connection with met-
rics:

N " . .

én}ov otv ?ru wai mepl Tﬁv OntopLuhv EotL td ToLoltov domep

nal mepl Thv mownTtinhy, & mep €repol Tiveg émpayuatedSnoov

gak Flguuwv S Tﬁugg. EoTtL &6& alTh udv év Tf owvil ndg adtf

uf;pépﬂO?aLénpbg gnaotov ndSoo, ofov mdTe HEYAAR wHal néTE
nol mdte péon, nal mde Tolg TdVOLE, O A€

Bopelq wual néom. Sia SESM SIEEta HEE

TgUTQ 5¢& Srd oFotxstq) SLagépetl oxfuaclyv te TOoD otduatog ual
géngbg nal Ga?utnr& ual wLAdTnTL nal whiuelr nol Bpaxdtnti, ETL

B EOTNTL Hal BapdtntL wal T§ péop. mepl v nad’ éuacroé év
Tolg peTpLUOLC TMEOONUEL Sewpelv.

i:rlioctﬁan ?hen, that there is a kind of skill simi-
il g0 batGin regard to poetry, and this has been
e Sty y Glaucon of Teos and others. It has to do

e voice; how one should use it for each emo-



tion, as, for example, when one should make it loud
and when soft and when intermediate, and how one
should use the accents, namely the acute, the grave,
and the middle accent.

And these speech sounds differ in the configuration
of the mouth, in the place of articulation, in rough-
ness and smoothness (i.e. aspiration or the lack of
it), in length and shortness, and also in the acute,
grave, and middle accent; each of which Eopics should
be discussed in connection with metrics.

One might reasonably object that,granted the impossibility
of reading and hearing ancient poetry precisely as the ancients
did, attempts to recapture the éubtle modulations of poetry gone
partially mute are pound to fail. But such a counsel of despair

should no more be heeded here than, for example, in the case of the

pre-Socratic philosophers, fragmented, mutilated and misinter-—
preted beyond hope of full comprehension. Working with less than
satisfactory evidence or data is business as usual for the clas-
sicist. Here the task is to show that traces of the living poetry
exist in Homer's use of the accent even as they exist in the com-
prehensible realities of Greek meter. MAAS' proposal that we
give up the attempt to pronounce Greek correctly and get on with
the study of poetry is quite wrongheaded. Without sound "the
chief purpose of study, which is to understand the texts" is not
possible; for poetry does not exist apart from sound (MAAS 1962:
55 f£.).

There are, admittedly, certain problems and obstacles in
the way of this investigation. The nature of the Greek (pitch)
accent, the grave in particular, is not fully understood.
wIctus" is no longer a useful term and must be discarded. We
may begin with this description of the dactylic hexameter and
its movement: The dactylic hexameter consists of six regularly-
recurring heavy syllables separated from one another by two mo-
rae (one heavy or two light syllables), the last heavy being
followed by a single syllable which signals the end of the line
These six regularly-recurring heavy syllabies articulate the
line and produce a pulse oOr rhythm which is expected line after

line.3 Because these six syllables are heavy and expected, they

are picked out or emphasized. This is a normative phenomenon,
and that is why the erratically-occurringheavy syllables do not
have emphasis; they are not expected.

One can not readily describe how this effect is produced
or perceived, whether as "stress, pitch, quantity, or even loud-
ness" (KNIGHT 1939: 4).4 As WILKINSON (1966: 95) says: "Beare
is ... surely right when he insists that ictus was not expirato-
ry: It is not something heard or seen: it is expectation. Expec-
tation of a stressed syllable in accentual verse, of a heavy
syllable in gquantitative verse." But how the effect was pro-
duced or realized is not vital to the present study if the lo-
cations of expectation or emphasis are known. The two proper-
ties, heavy quantity and regularity of occurence, are indisput-
ably real.

As I scanned many hundreds of lines of Homer, it seemed to
me that speech was more homodyne than narrative. This obser-
vation was checked in the following way: The criterion for ho-
modyne was arbitrarily set at 60% or better. That is, any line
with 60% or more coincidence between the six regularly-recurring
heavy syllables and acute and circumflex accents (based on the
number of acutes and circumflexes) was considered homodyne. All
‘the rest was considered non-homodyne. The results of the analy-
sis of 12 books of Homer were: speech 29.1% homodyne and narra-
tive 25.8% homodyne. The difference does not appear obviously
significant. But a chi square analysis showed significance at
the .010 level. (Chi square: 9.217:X%, .o ol = 6.635)° [See
Table 1]. o

Since there is some question regarding the grave accent,
whether it indicates a rise in pitch or a fall in pitch or less
rise than the acute, statistics were also collected taking the
grave into account along with the acute and circumflex. The re-
sults, using the sample as before, were quite different [see
Table 2}: speech 19.0% homodyne and narrative 17.5% homodyne.
The percentages are much lower, and the difference is only 1.5%.
The chi square analysis now fails to show significance even at

t A
he .050 level, and is indeed well below that level (Chi square



Table 1. Sample BA of homodyne lines in Homer
Book Type Lines Homodyne Chi square
n; ng % n; 2
71.1 | speech 373 120 32.2 [123 33.0] 1.626
narr. | 238 65 27.3 [ 64 26.9] [2.533]
11.3 | speech 242 66 27.3 [ 66 27.31 1.204
narr. 219 50 22.8 [ 47 21.5] [2.098]
71.4 | speech | 242 60 24.8 [ 59 24.4] .000
narr. 302 75 24.8 [ 74 24.5] [ .001]
71.9 | speech 584 171 29.3 [160 27.4] 5.247
narr. 125 24 19.2 [ 22 17.6] [5.180]
I11.10]| speech 292 87 29.8 [ 90 30.8] .626
narr. 287 77 26.8 [ 75 26.11 [1.562]
11.21| speech 270 76 28.1 [ 80 29.6] . 307
narr. 341 103 30.2 [103 30.2] [ .024]
od.4 | speech 617 174 28.2 [174 28.2] 7.943
narr. 230 43 18.7 [ 39 17.01 [11.254]
od.7 | speech 194 62 32.0 [ 59 30.4] .143
narr. 153 46  30.1 [ 45 29.4] [ .041]
0d.9 | speech 141 49 34.8 [ 50 35.5] 1.057
narr. 425 128 30.1 [121 28.5] [2.454]
od.15| speech 348 109 31.1 [169 31.11 1.575
narr. 209 55 26.3 [ 57 27.3] [1.023]
od.22| speech 208 60 28.8 [ 63 30.3] 4,278
narr. 293 61 20.8 [ 58 19.8] [7.312]
od. 23| speech 224 54 24.1 [ 56 25.0] .038
narr. 148 37 25.0 [ 41 27.7] [ .338]
Total| speech | 3735 1088 29.1 [1089 29.2] 9.217
narr. | 2970 766 25.8 [748 25.2] [13.118]

Table 2. Sample BB of homodyne lines in Homer
Book Type Lines Homodyne Chi square
n, n, %
11.1 speech 373 68 18.2 044
narr. 238 45 18.9
11.3 speech 242 49 20.2 2.975
narr. 219 31 14.2
11.4 speech 242 37 15.3 .054
narr. 302 44 14.6
I1.9 speech 584 106 18.2 1.003
narr. 125 18 14.4
11.10 speech 292 48 16.4 181
narr. 287 51 17.8
11.21 speech 270 48 17.8 1.666
narr. 341 75 22.0
od.4 speech 617 119 19.3 .8438
narr. 230 38 16.5
od.7 speech 194 44 221 061
narr. 153 33 21.6
0d.9 speech 141 32 22.7 1.426
narr. 425 77 18.1
0d.15 speech 348 72 20.7 337
narr. 209 39 18.7
od.22 speech 208 48 23.1 3.145
narr. 293 49 16.7
od.23 speech 224 37 16.5 1.341
narr. 148 18 12.2
Total speech 3735 708 19.0 2.540
narr. 2970 518 17.4
Chi i
1 square analysis: 2 rows, 2 columns, 1 degree of freedom
> 7
X{1, = 3.84; x2 = 2
(1;.05) 45 X(1;.02) = 5-410 x4 = 6.64

;.01)




2.540; X%1;O.05) = 3,841). [See Table 2.] Remember that the
sample is the same, that most homodyne lines in the one sample
are homodyne in the other, and that many lines have no grave
accents and so remain precisely the same in both samples. Even
if the chi square analysis of the second sample merely showed
a lower degree of significance, say significance at the .050
level, the differences between the two samples would still be
significant.

Following the advice of Dr. R. GROTJAHN, who pointed out
a flaw in my method of determining texture, i.e. the failure
to take into account the number of syllables per line (cf. in
this volume R. GROTJAHN, A Statistical Model for the Analysis
of the Coincidence of Ictus and Accent), I made use of tables
of the hypergeometric probability distribution by LIEBERMAN

and OWEN (1961). The nomenclature is as follows:

N = the number of syllables in the line

n = the six regularly-recurring heavy syllables

k = the number of unaccented syllables in the line
x = the number of unaccented regularly-recurring

heavy syllables.

So, to refer ahead to the examples from I1. 1. 237-41,
line 237 has 15 syllables (N), 6 regularly-recurring heavy syl-
lables (n), 8 unaccented syllables (k), and 2 unaccented regu-
larly-recurring heavy syllables (x). One need only look up
N =15, n=8, k=6, and x = 2 in the tables to find the re-
sult P(x) = .230769. Note that, when k is greater than n, the
two values must be interchanged. I shall give results rounded
off to the third decimal point, i.e. .231 for the example
given. Since the upper limit for homodyne was arbitrarily set
at .300, this line is homodyne. (See the tables taken from
LIEBERMANN/OWEN at the end of this paper).6

As an example I shall apply the various methods to I1.1.
237-41. Coincidence between regularly-recurring heavy syllables
and acute or circumflex accents (Sample BA) is marked with an x,

coincidence between regularly-recurring heavy syllables and

grave accents is marked with a . The first pair of numbers af-

ter each line does not count the grave, the second does. The

number behind the slash gives the number of accents. The number

of syllables is given in parentheses.

x p x x X

237  @OAra Te ual oroldve VOV abTé upLv vteg ‘Axal®v (15) 4/7 5/8
238 &v moaAdung gopéouct Siuuaondiron, g% Te YéuLotag (17y 1/5 1/5
239 ;pég ALdg silpdatars & 8¢ tou uéyag éooeTaL gonog- (17) 2/5 3/7
240 f moT’ ‘AXLAMAfijog ToSh %EETQL U%ag fAYOLBY (16) 3/5 3/6

i . B . 258
241 ovunavtag: 1dte &° ob TL SuvAceal dxvouevdg mep (16) 4/6 4/6

By the first method (homodyne = 60% or more coincidence based
on the number of acute and circumflex accents) lines 240 and
241 are homodyne; by the second method (as above, but taking
the grave accent into account) lines 237 and 241 are homodyne;
by the third method (using the LIEBERMANN / OWEN tables and
taking the acute and circumflex accents into account) lines
237, 240, and 241 are homodyne.

We may pause for a moment to consider the import of these
results. Since there is a significantly higher percentage of
homodyne lines in speech than in narrative (using acute and
circumflex), it appears that Homeric speech and Homeric nar-
rative differ in texture. But when thegrave is used along with
the acute and circumflex the difference almost disappears.
Since there is doubt about the grave accent (evidence, however,
suggests that the grave indicates at least a lowering of pitch
from the acute), it is more reasonable to use the results based
on the known than the results based partly on the known,
partly on the unknown. The message transmitted by a clear sig-
nal (acute and circumflex) is preferable to the message trans-
mitted by a partly unclear signal (for the grave may be, and

probably is, static). If one accepts the former results (Sample



BA) the latter can be explained easily - the grave does not in-
dicate a high pitch, or as high a pitch as acute and circumflex;
but if one accepts the latter results (Sample BB), there is no
convenient means of explaining away the former. That is, if
acute, circumflex, and grave all indicate a phonetically com-—
parable high pitch, why do Homeric speech and Homeric narrative
show a significant difference in texture when the acute and cir-
cunflex are taken into account, but not when the grave is added?
Where should one begin to look for an explanation of so perver-
sely irrational a phenomenon? We must conclude, at least as an
hypothesis, that Homeric speech and Homeric narrative differ in
texture; and that texture in Greek poetry can be studied by
using the acute and circumflex accents. We shall see if the
study can be refined, and if further results will support the
hypothesis.

One might wonder why Homeric speech and narrative differ
in texture. I suggest the following. The coincidence of accent
with regularly-recurring heavy syllables produces a stronger
rhythm, whereas the accent would tend to hold the line back if
it fell out of phase; a strong pulse is appropriate to a vivid
mode of expression; and speech is by nature a more vivid and
dramatic mode than narrative, if one will grant the difference
between merely reporting an event and actually presenting the
event as it happens.

This explanation raises another question. If the real dis-
tinction is between what is vivid or dramatic and what is not,
then the distinction between speech and narrative is very crude
and not wholly to the point. No one could reasonably maintain
that speech is always very dramatic and narrative always calm.
And if it should prove possible to make use of this distinction,
then the statistical result should be even more decisive.

Four books of Homer were analysed in the following way.
All lines were sorted according to’thé three types: homodyne,
neutral, and heterodyne. Homodyne was defined as before: no
higher than .300 on the Liebermann & Owen tables. The simplest

method for determining heterodyne texture using hypergeometric

distribution was to change the definition of defective items
from unaccented to accented syllables. Then the values could

be read directly from the tables.So,to refer to the examples on
p- 9, the P(x) value for 1I1.1. 238 would be determined as fol-
lows: the line has 17 syllables (N), 6 regularly-recurring heavy
syllables (n), 5 accented syllables (k), and 1 accented regular-
ly-recurring heavy syllable (x). One need only look up N = 17,
n=26, k=5, and x = 1 to find P(x) = .394635. Since hetero-
dyne was arbitrarily defined as having a value no greater than
.700 on the Liebermann & Owen tables, the line is considered
heterodyne. (Lines which are neither homodyne nor heterodyne
are considered neutral). The speech/narrative division was si-
milarly replaced by three categories: vivid, average, and calm
lines. The terms are deliberately general and colorless, and do
not, of course, make judgments of value or artistic excellence.
The absolute objectivity of the speech/narrative classification
had to be forfeited, for it is clearly impossible to categorize
lines as vivid, average, or calm with hope of achieving complete
acceptance. One should only hope that the statistical result
would be so overwhelming as to cover that inevitable amount

of indeterminacy. It was a matter of attempting to establish
breaks in a continuum, and it proved impossible to establish
fixed rules by which to sort lines. But lines with words ex-
pressing violence or deep emotion (kill, fear, etc.) were usu-
ally considered vivid, and "filler lines" (which add non—essen;
tial information to a preceding, line) or lines which intro-
duce or follow speeches were usually considered calm. A nine-
line sample (0d. 22. 41-49) will illustrate the procedure in a

general way and also show some of the problems in classifica-~
tion:

41 vOv bulv nol méolrv dAE€3pou nelpat’ éofintat.” 6/6
42 &g @dto, TOUC 6° @pa mdvtac Und YAwedv 6foc efie 2/5
43 ndntnvev &&¢ &nooTog dnn ebyol alnby Siedpov. 1/5
44 EbplOnayog 8¢ piv olog &uelpduevog npooéelmnevy 1/5

45 "el utv 8% ‘08voebe ‘ISaufoiog elAfiouvdag, 1/2
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46 tabto pev alowpa etnag, doa Ppéleonov ‘Ayxarol, 3/6
47 noAAd nEv &v pevdpoiolv &tdodaia, moAAd &6° én’ &ypob. 1/3
48 SAA° B niv f6n ueltar 8¢ altrog EnAeto mdvIiwy, 5/5
49 *Avtivooc: obtog Ydp énlniev tdbde €pva, 2/5

In the comments below the lines are marked homodyne, neutral,
or heterodyne as well as vivid, average, or calm (by means of

the signs +, 0, and -).

The line could not be more drama-
tic. Odysseus, who has just revea-
led his identity, threatens the
suitors with death.

41 6/6 Hom. +:

42 2/5 Neut. O: "Thus he spoke" would be considered
calm, but "pale fear" is vivid. So

the line is considered average.

The suitors are looking for a place
to flee. Though there is drama here,
it is only beginning and there is
no real action yet. The line may be
considered average, but the texture
is heterodyne. Perhaps the hetero-
dyne texture reflects the indeci-
sion and uncertainty.

43 1/5 Het. O:

44 1/5 Het. -: The line merely introduces a speech.

45 1/2 Neut. O: The speech as yet lacks direction,
but it cannot be considered calm
since it refers to the (possible)
return of Odysseus.

46 3/6 Neut. O: The admission of guilt is neither
vivid nor calm because the point of
the speech is still unclear.

47 1/3 Neut. O: The texture is neutral, and the line
is considered average. It is as
equivocal as the two preceding lines.

48 5/5 Hom. +: Now comes the point; the guilty man

is dead.

49 2/5 Neut. (: The line is not considered vivid
because it only adds to the pre-
vious line.

Book Type Homodyne Neutral Heterodyne Chi sguare
I1. 1 vivid 67 21 6 112.938
average 100 139 134
calm 20 41 83
11.21 vivid 68 38 12 70.591
average 108 142 184
calm 7 21 31
0d.22 vivid 34 11 13 70.954
average 81 152 152
calm 5 9 44
od. 23 vivid 30 9 4 76.730
average 65 98 113
calm 2 9 42

- 13 -

The most significant results are in the homodyne and hetero-
dyne, and the vivid and calm categories (see Table 3). Nearly
two-thirds of the vivid lines are homodyne, and less than 1/8th
are heterodyne. Conversely, almost two-thirds of the calm lines
are heterodyne, and only about one-ninth are homodyne. The chi
squares range from 70.591 - 112.938, far beyond X%4;O.O1) =
13.280. The result is clear, granted the imprecision of the
operational procedure. By an overwhelming plurality, vivid lines
are homodyne, not heterodyne; and calm lines are heterodyne, not
homodyne. The hypothesis that degree of vividness is the real
determinant of texture rather than whether the line is in the

speech mode or the narrative mode is supported by the results.

Table 3. Sample CA: Homodyne, Neutral, and Heterodyne Lines in

a Vivid, Average, or Calm Context

X(4;.05)

Chi sguare analysis: 3 rows, 3 columns, 4 degrees of freedom

2 _ . 2 _ .2 B
= 9.49: x(4,.02) = 11677 x(a;.01) = 13-28



The evidence just presented is the foundation of my thesis,
but some supplementary evidence for expressional texture can be
adduced.

1) The occurrence of homodynes by metrical feet (not coun-

ting the grave). [See Table 4.]

Table 4. Occurrence of homodyne by metrical feet

1 2 3 4 5 6
I1. 1 110 47 66 81 103 116
I1. 4 108 50 54 66 68 110
od.23 108 62 76 73 95 113
Total 326 159 196 220 266 339

Each of the three samples covers the first 252 lines of the
book in question. It is interesting to compare the percentages
of occurrence in Homer and Vergil. The figures for Vergil are
from ALLEN (1964: 8), and beneath them are the percentages
from the sample above.

Table 5. Homodynes in Vergil and Homer

Vergil 55% 28% 15% 28% 97% 99%
Homer 42% 21% 25% 30% 35% 45%

There is a very similar tendency in the distribution of homo-
dynes in the two poets. Of greatest interest is the fact that
both poets show most coincidence at the beginning and in the

last two feet. The cause of the exceptionally high percentages

- 15 =

of coincidence in the last two feet of the Vergilian line is
a celebrated problem. I am not satisfied to dismiss it as a
mere byproduct of the rules for the positions of word-endings
and for final-word length, especially since Homer enjoyed far
greater freedom in these matters than did Vergil. I agree with
those who see this as evidence of the poet's desire to keep
the rhythm clear and strong at the end of the line.7

2) Heterodyne passages.
It soon becomes apparent when one studies the texture of Home-
ric poetry, that homodyne and herodyne lines do not occur in
a random scattering, a fact which speaks for the purposeful
use of texture. The most exciting books and passages are gene-
rally more homodyne than others, e.g. od. 9. Again, some passa-
ges have a noticeably heterodyne texture. These requirements
were set for heterodyne passages: they must be at least six li-
nes long; they must be self-contained (i.e. marked by indenta-
tion in the text or by change from speech to narrative or vice
versa); they must contain no more than one coincidence per
three acute and circumflex accents.8

None of the 29 heterodyne passages that occur in the
twelve books of Homer analyzed (see Table 6) was judged to be
vivid (+) and only eight were considered average (0). Twenty-
one were rated calm (-). The distribution by book is uneven,
ranging from no examples in Il1. 10 and 21 and O0d. 9 and 15 to
eight in I1. 4. Twenty-six occur in narrative (N), only three in
speech (S), another indication of the difference between speech
and narrative in Homer.

The three exceptions are instructive. At r1. 4. 31-49
Zeus replies to Hera who has just criticized his management
of the war. In such situations %Zeus and Hera usually rail at
one another like fishmongers. In this instance, however, Zeus
is very conciliatory, almost begging on behalf of Troy, but
still giving in. Homodyne texture would be inappropriate.

At 11. 4. 404-410 Agamemnon has been making the rounds,
trying to whip up his men with insults. He addresses Diomedes,
but he refrains from replying out of respect. Sthenelos, a

minor character who had not even been spoken to, replies. His
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speech is hardly dramatic, especially when compared with Odys-
seus' vigorous retort (350 sg.). The first three-fourths of
book 4 are, in general, not very vivid, hence the unusually
large number of heterodyne passages. It is the lull before the
storm of battle.

The situation at od. 23. 174-180 is extraordinary. Penelo-
pe is confused, to judge from her syntax. Furthermore, the lon-
ger portion of her speech - and the most heterodyne - is simply
a request that Eurycleia prepare the bed. This is a crucial
point in the recognition, but Penelope must above all appear
natural and calm when giving the order. Homer therefore used
heterodyne texture.

Of the twenty-six narrative passages, seven describe pre-
paratory activity of various kinds (type a); fifteen narrate
activities which are not vigorous or dramatic (type b); four
are apparently exceptional (type x). Despite these few excep-
tions the nature of the heterodyne passage is clear. Homodyne
tends to be used for the dramatic, heterodyne for the undra-
matic.

In order to extend the coverage of this investigation in-
to texture, portions of the works of Apollonius Rhodius, Quin-
tus Smyrnaeus, and Nonnu§ were analyzed. This was originally
done using the less precise method. Since use of the more precise
method produces minimal changes in the results for Apollonius, I
have not applied the more precise method to Quintus and Nonnus;
for Apollonius I give the corrected results in parentheses (see
Table 7). It is evident that, in later epic as in the rliad and
Odyssey, the percentage of homodyne lines is higher in speech
than in narrative. The differential is, in fact. greater in later
dactylic hexameter verse than in Homer: percentage of homodyne in
speech in Homer - 29.1 % (29.2 %); in later epic - 34.2 %: per-
centage of homodyne in narrative in Homer - 25.8 % (25.2 %); in
later epic - 25.5%. The differential has increased from 3.3 %
(4.2 %) to 8.7 %.

Little need be said of the raw statistics beyond the sa-
lient fact that they support the conclusions reached pre-

Table 7. Homodynes in three different authors

ApolloniusRhodius Argonautica 3

Speech lines: 552 Narrative lines: 855
Homodyne: 184 (185) Homodyne: 226 (224)
Percentage: 33.3% (33.5%) Percentage: 26.4% (26.2%)

Quintus Smyrnaeus 1, and 2 speech only

Narrative lines: 641
Homodyne: 156
Percentage: 24.3%

Speech lines: 380
Homodyne: 117
Percentage: 30.8%

Nonnus Dionysiaca 1. 363-2 end

Speech lines: 395 Narrative lines: 490

Homodyne: 153 Homodyne: 125

Percentage: 38.7% Percentage: 25.5%
TOTAL

Speech lines: 1327 Narrative lines: 1986

Homodyne: 454 Homodyne: 507

Percentage: 34.2% Percentage: 25.5%

viously, that the more vivid mode of expression is the more
homodyne. But Argonautica 3 warrants closer examination. As
one scans the text observing the texture of each line, one is
immediately aware that the distribution of homodyne lines is
very uneven. When one returns to consider the context more
carefully, the reasons for the changes in texture are readily
apparent. It is not simply that speach is more homodyne than
narrative, although that is generally true and significant.
An analysis will show the expressional qualities of texture
in Argonautica 3. (Where the more precise method changes the
results, the new results will be given in parentheses.)

We begin with the speeches of Hera and Cypris (84-105
2/22) . Hera speaks carefully or circumspectly (&nLppadéwng 83) .
She eschews force (84), and asks Cypris to give Eros his as-




signment softly (85). Note also ebueveéouvoa (87). Cypris' tale
of Eros' naughty ways is not really very serious - Hera and
Athena don't take the matter very seriously (100). Homodyne
texture would be inappropriate for Hera's discreet diplomacy
and for Cypris' complaints against her bothersome brat.

Much the same is true of Cypris' cajoling appeal to little
Eros (129-144 3/16), a combination of mock reprimand and gentle
bribery, much of it a description of the pretty toy. The few
homodyne lines are among the most important and dramatic: 130
"You cheated him when he didn't know any better", 137 "It is
made of gold hoops", 143 "shoot an arrow and make her fall in
love with Jason." Notice in passing that 196-209 (1/14) (0/14)
is simply a description of Jason and some companions on the
way to town. The passage is of the sort that was common among
the heterodyne passages in Homer.

The texture is heavily homodyne from 795-810 (12/16). In
the first part of her soliloquy Medea has debated which is
the lesser of the two evils. Now she imagines how the Colchian
women would fault her if she went with Jason. She goes for the
poison in tears, but is stopped by the fear of hateful Hades.
Here is clearly a point of intense drama.

A lightly homodyne descriptive passage follows (825-866
7/42). We are told of Argus' departure and Medea's toilet.

She calls her maids and prepares to drive to the Temple of
Hecate. The magic ointment is described at length. The four
lines which describe her washing seven times and calling on
Brimo seven times are all completely heterodyne (860-63).
Whether this is coincidence, or whether heterodyne texture
was felt to be appropriate for such unnatural activities is
uncertain. But when the earth quakes as the root is cut, it
quakes in homodyne, the first homodyne after 15 non-homodyne
lines. (864)

The first meeting between Jason and Medea is described
in 948-974 (3/27). One might have anticipated a more homodyne
texture, but a closer reading of the text shows what Apollo-

nius was doing. I have previously made use of the "lull before

the storm" explanation, aware that the reader might dismiss it
as "special pleading". Here is a clear example. The dominant
image of the scene is of two tall trees standing rooted side
by side in the still mountain air. So Medea was rooted to the
spot, and she and Jason stood without speaking (967-70). When
moved by the wind the tall trees make sounds without ceasing;
even so, as Apollonius explicitly says, Medea and Jason were
about to sSpeak, stirred by the breath of Love (970-72). The
texture expresses the essence of the scene.

Jason's speech follows (975-1007 7/33) (8/33). The texture
is somewhat more homodyne, but still below the norm for speech
in Apollonius. Jason is trying to put Medea at ease. He says
that Medea need not be afraid, that they are friends. The speech
is designed to reassure Medea and win her over. A heavily homo-
dyne texture would be inappropriate to the mood of calm reas-
surance. The stronger lines are homodyne: 975 "Why are you so
afraid of me, maiden?", 985 "I plead with you by Hecate", 989
"(without) you I shall not prevail in this terrible task", 992
"securing (you a) name and good reputation", 997 "Long ago
(Ariadne) saved Theseus", 1005 "so you will have favor of the
gods if you save".

From now on the speeches of Jason and Medea are more ho-
modyne: esp. 1026-62 16/37 (15/37); 1069-76 5/8; and 1079-1101
11/23 (except for the description of Achaea which includes
eight consecutive non-homodyne lines 1087-94).

Finally, there is a long descriptive passage which is, as
usual, lightly homodyne (1176-1224 7/49). It begins with the
past history of the dragon's teeth. Then follows a description
of nightfall, the preparations for the sacrifice and the sacri-
fice, and the dawn. One might have thought that the arrival of
Hecate Brimo and the chilling supernatural phenomena that ac-
company her appearance would have been expressed in more homo-
dyne texture. Not only is the texture non-homodyne in general,
but there is a series of three wholly heterodyne lines as be-
fore (1213-15, cf. 860-63). Wholly heterodyne sequences are
very unusual (these two are, for example, the only wholly he-
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terodyne sequences of more than two lines in Argonautica 3),
but the evidence will probably not support the conclusion that
heterodyne is the texture for the supernatural. In any case,
the only homodyne line after a long series of non-homodyne 1li-
nes is that which describes the meadow trembling under foot
(1218), precisely as in the parallel passage a long series of
non-homodyne lines was broken by one homodyne line which de-
scribed the earth quaking. (864)

Before presenting the statistical evidence I stated that
poetic rhythm is a matter of expectation, and that heaviness
and stress are not basically different. We must now turn our
attention to such matters as quantity (lightness or heaviness),
stress, and the pitch accent, and their role in verse. Allow

me to begin with two basic postulates offered by ALLEN (1964:

3). "(a) The underlying material of verse is language. There-
fore we should not attribute to verse phenomena which are not
present ... in the language upon which it is founded. (b) There

is no special correlation between the chronological and typo-
logical classification of languages. Therefore, unless there
is clear evidence to prove it, we should not attribute to a
'dead' language or its verse phencomena which are not observed
in any living language or verse."

SEALEY (1963) has recently argued that, in Greek accentua-
tion, moderately greater stress usually accompanied higher
pitch. "In Lithuanian accentuation depends primarily on pitch,
but a rise in pitch is usually accompanied by a moderate in-
crease in stress (and a fall in pitch by a moderate decrease
in stress)." The argument for applying this to Greek rests on
a feature of Greek accentuation which is identified with a
dialectal peculiarity of Lithuanian accentuation.

SEALEY is not alone. In a review of SZEMERENYI (1964)
PULGRAM (1967) accepts SZEHNERENYI's conclusions regarding
pitch and stress: "Szemerényi is quite right in pointing out
that one should not describe Greek as a pure pitch language
and Latin as a pure stress language, since recent phonetic
and acoustic investigations and experiments have shown that

such prosodic conditions do not exist" (emphasis mine) .

A new element, meter, may now be introduced into the dis-
cussion. In his discussion of the relationship between accent
and meter ALLEN (1964) noted that, although Greek and Latin
metrics were very similar in many respects, Greek did not show
the relationship between verse-rhythm and word-accent which
obtained in Latin.9 That forced him to proceed backwards chro-
nologically (p. 4). But there was a much greater problem. On
pages 5 ff. ALLEN undertook a rather complicated argument: In
the main meters common to Latin and Greek (dactylic and iambic)
there is, in Latin, a beat which falls on the 'strong position'.
Rules for the structure of the syllable in this strong position
are the same as for the structure of accented syllables. There-
fore the nature of ictus and accent must have been similar. And,
since the rules for placing the ictus in Greek verse are based
on the same principle (heavy quantity), the ictus must have
been manifested by stress (or, to put it differently and in
more general terms, heavy syllables were liable to receive
stress) .

ALLEN was willing to go that far in arguing from one lan-
guage to the other, but he had to stop short of the final cor-
relation and admit the one flaw: "In Greek, since the lingui-
stic word-accent is tonal and the verse-ictus is dynamic, it
is irrelevant to speak either of concord or of conflict bet-
ween ictus and accent" (p. 7). But SEALEY has provided eviden-
ce that the Greek accent is partly dynamic, a point which fol-
lows logically from ALLEN's own postulates (and is accepted by
A. SCHMITT, DEBRUNNER, SZEMERENYI and PULGRAM): and the present
study supplies the missing evidence of relationship between
verse-rhythm and word-accent. So it is possible to close the
ring of evidence and say that there is no reason to doubt that
stress, quantity, and accent are related in Greek.1o

These various phenomena had been brought together pre-
viously. Victor ERLICH explains the Formalist TOMASHEVSKIJ's
definition of rhythm ("the totality of actually perceptible
phonic phenomena") so: "This obviously included both the

'quantitative' or 'relational' factors usually discussed un-



der the heading of metrics, such as stress, pitch, and length,
and the 'qualitative' or 'inherent' ones - alliteration or

vowel harmony" (1965: 215, 219). He also gives JAKOBSON's

views: "In general, Jakobson argued ..., language has at its
disposal ... three potential 'bases of rhythm' - the stress
or 'dynamic accent', the pitch or 'musical accent', and quan-

tity. Actually, each individual language, at a given period
of its evolution, favors one of the above elements as the or-
ganizing principle of its versification.” He implies that,
though one might predominate, the others may be present.

Regarding the conclusions reached so far two points
should be made to forestall criticism or misunderstanding.
First, I have no intention of challenging quantity as the
(prime) determinant of Greek meter. But the degree of coin-
cidence or non-coincidence changes the character of the line.
Second, the orthodox view that there is no relationship be-
tween stress (or regularly-recurring heavy syllables) and ac-
cent in Greek - and that is precisely what is being challen-
ged - is based on the assumption that such a relationship
must appear, if it exists at all, as overwhelming coincidence.
But the Greek poets were in no respect so ham-handed (nor was
Vergil) . One could as well assume that if strong sense-breaks
were significant in stichic verse, then every dactylic hexa-
meter must end with a strong break. In fact enjambment was
sought to avoid such deadly monotony. More primitive poetry
does not show enjambment, and if Homer were less sophistica-
ted, we might well find a much higher percentage of coinci-
dence between reqularly-recurring heavy syllables and high
pitch accent.

To summarize: W.F. Jackson KNIGHT has shown that there
is some relationship between meter and accent in Latin hexa-—
meter verse. W.S. ALLEN arqgued that in both Greek and Latin
"the rules governing the placing of the ictus are based on

the incidence of heavy quantity ... If, therefore, the
ictus of classical Latin verse was manifested by stress, it

is reasonably certain that the same applied to Greek verse

..25-.

- i.e. that here also the rules of quantity are rules of
stressability (ALLEN 1964: 6). He felt that he dare go no
further in his correlation because he considered the Greek
accent primarily tonal unlike the Latin dynamic accent, and
because the evidence for correlation between verse ictus and
accent in Latin was lacking for Greek hexameter poetry. But
SDALEY's article (and the views of a number of linguists) re-
quire that the absolute distinction between the Greek and La-
tin accents be given up; and the present study supplies the
missing evidence of correlation between regularly-recurring
heavy syllables and accent. Therefore ALLEN's correlation can
be extended, we must give up our neat, water-tight categories
of stress, quantity, dynamic and pitch-accent, and we may
conclude that in both Greek and Latin poetry, as in the poet-
ry of other languages, the linguistic phenomena stress, quan-

tity, and accent are interrelated.

NOTES

*T wish to thank Professor Wm. F. WYATT, Jr. for advice and
helpful criticism. Professor John COLLINS of the Department
of Mathematics and Statistics (University of Calgary), pro-
vided essential assistance and calculated the revised chi
squares for samples BA and CA. Professors W. S. ALLEN, W. B.
STANFORD, and J. B. McDIARMID deserve thanks for their in-
terest and encouragement. The last refinement of this paper
must be credited to Dr. R. GROTJAHN.

1 WILKINSON (1966: 120-134, 221-236); cf. WHATMOUGH (1956: 10):
"Moreover it is clear that no pattern - Sanskrit, Greek and
Latin included - is wholly quantitative, but that other fac-
tors of accent, pitch and word structure enter into any ver-

se pattern."

2 Rhet. 1403 b 24-9 and pPoet. 1456 b 30-4 as quoted and trans-—
lated by STURTEVANT (1940: 99). Some scholars maintain that



Aristotle is referring to sound qualities, e.g. shrillness,

in the first passage. It is difficult to imagine how Ari-
stotle, with his cordial horror of ambiguity, could have de-
scribed tone quality in precisely those terms which were

used for the accents.

Compare Victor ERLICH's (1965: 13) definition of rhythm:
"... the rhythm of a poem hinges not so much on the actual
distribution of the rhythmical accents as on our anticipa-
tion of their recurrence at certain intervals. To JAKOBSON,
as well as to WELLEK and WARREN, 'the time of verse language
is the time of expectation’, (p. 171)." Compare WILKINSON

(1966: 95 f. and 145).

The effect of the long syllable is described by Demetrius,
on Style, 39: "@boeLr Y&p ueyarelov N paupd, ual mporeyouévn
Te mAfogeL ed9vg. For the long syllable is grand by its
very nature, and striking when used straightwayat the be-
ginning." ALLEN (1964: 10) says: "...

believe that the phenomena called 'stress' and 'quantity'

there is no reason to

are substantially different."

The reader may refer to SCHMIEL (1968) for a fuller discus-
sion of various points and for line-by-line textural analy-

sis of the twelve books in schematic form.

The refined method was used to check the original results in

various ways: 1) sample BA was taken again with the following
result; the original figure of 1088 homodyne lines in speech

is corrected to 1089, and the original figure of 766 homodyne
lines in narrative is corrected to 748. Thus the differential
has increased, favourably for my thesis. 2) Sarple CA was ta-
ken again, with a correction favourable to my thesis. 3) The

sample from the Argonautica was Fetaken; the variation was

again slight, but marginally favourable to my thesis.

WILKINSON (1966: 120~132 and Appendix I) discusses the prob-
lem in detail. WELLEK/WARREN (1956: 164): "Boris Tomashevsky

10
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has shown by statistical methods that the beginnings and
ends of sentences tend towards greater rhythmical regularity
than do the centers." The same appears to be true of the

dactylic hexameter line.

There is no convenient way to figure the hypergeometric pro-
bability distribution of longer passages (because the number
of syllables in even a seven-line passage will go beyond the
maximum value of N calculated by LIEBERMAN/OWEN, that is 100).
It has been shown that the more precise method produces very
small changes in the results. One can assume that, the larger
the sample, the less significant these changes will be (cf. in
this volume R. GROTJAHN, A Statistical Model for the Analysis
of the Coincidence of Ictus and Accent, Part 3.1). I have,
therefore, used the results obtained by the less precise (but

more convenient) method for studying heterodyne passages.

The relationship is hardly more obvious in Vergil than in
Homer. The high degree of coincidence between ictus and ac-
cent in Roman Comedy might have been necessitated by the
large number and variety of resolutions, or it could be con-

sidered an example of Roman Comedy's unsophistication.

It must be stated that Professor ALLEN has come to very dif-
ferent conclusions. He has argued that Greek had a stress
(which fell primarily on the last heavy syllable of polysyl-
labic words) as well as a pitch accent; that this stress was
closely correlated with verse ictus (ALLEN 1966); and that
there is a correlation between this stress and svarita in
Greek (ALLEN 1967). See now ALLEN 1973. A discussion of these
provocative and closely-argued theories would extend this
paper to impossible length. The reader may refer to NEWTON
(1969) and to BAILEY's review of ALLEN's Vox Graeca (1969)

for arguments against this particular theory of ALLEN's.
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APPENDTIX
A SELECTION OF PERTINENT EXAMPLES FROM THE LIEBERMAN-OWEN

TABLES OF THE HYPERGEOMETRIC PROBABILITY DISTRIBUTION

A) To determine homodyne lines: the upper limit for homodyne
is .300.

Syl. Accents Coinc. P(x) Syl. Accents Coinc. P (x)
14 3 1 .846%* 14 4 3 .175
14 4 1 .930 14 5 3 .343
14 5 1 .972 14 6 3 .529

14 7 3 .704
15 3 1 .815
15 4 1 .908 UG] 4 3 . 143
15 5 1 .958 15 5 3 .287
15 6 1 .983 s 6 3 .455
15 7 3 .622
16 3 1 .786
16 4 1 .885 16 4 3 .118
16 5 1 .942 16 5 3 .242
16 6 1 .974 16 6 3 .392
16 7 3 .549
17 3 1 .757 16 8 3 .696
17 4 1 .861
17 5 1 ,925 17 4 3 .099
17 6 1 .963 17 5 3 . 205
17 6 3 .339
17 7 3 .484
14 3 2 .385 17 8 3 .627
14 4 2 .594
14 5 2 .762 14 5 4 .063
14 6 2 .879 14 6 4 .156
14 7 4 .296
15 3 2 .341
15 4 2 .538 15 5 4 .047
15 5 2 .706 15 6 4 2119
15 6 2 .832 15 7 4 .231
15 7 2 .916 15 8 4 .378
16 3 2 .304 16 5 4 .036
16 4 2 .489 16 6 4 .092
16 5 2 .653 16 i 4 .182
16 6 2 .785 16 8 4 .304
16 /] 2 .879 16 9 4 .451
17 3 2 .272 17 5 4 .028
17 4 2 .445 17 6 4 .072
17 5 2 .605 17 7 4 .145
17 6 2 .739 17 8 4 .247
17 [t/ 2 .840 17 9 4 .373

- 20 -

syl Accents Coinc. P (x) Syl. Accents Coinc. P(x)
14 6 5 .016 14 f 6 .002
14 7 5 .051 14 8 6 .009
14 8 5 . 121

15 [t/ 6 .001
15 6 5 .011 15 8 6 .006
15 7 5 .035 15 9 6 .017
15 8 5 .084

16 7 6 .0009
16 6 5 .008 16 8 6 .003
16 7 5 .024 16 9 6 .010
16 8 5 .059 16 10 6 .026
16 9 5 121

17 7 6 .0006
17 6 5 .005 17 8 6 .002
17 7 5 .018 17 9 6 .007
17 8 5 .043 17 10 6 017
17 9 5 .088

% (The values from the Lieberman and Owen tables are here pre-
sented in a form most convenient for a classicist who is looking
at a text of Homer. The first example will appear in Lieberman

and Owen under

N=14, n=11, k=6, x=5).

The refined method of determining homodyne texture will produce

results different from those produced by the less precise me-

thod in these cases:

1)

3

lines which show four coincidences per seven acute and cir-
cumflex accents will now be homodyne when the line has bet-
ween 14 and 17 syllables.

lines which show three coincidences per five acute and cir-
cumflex accents will be homodyne (as before) when the line
has between 15 and 17 syllables; non~homodyne (now) when
the line has 14 syllables or less.

lines which show two coincidences per three acute and cir-
cumflex accents will be homodyne (as above) when the line
has 17 syllables; non-homodyne (now) when the line has

fewer than 17 syllables.

The P(x) value for lines which show no coincidences will always

be 1.000.




B) To determine heterodyne lines: the upper limit for hetero-

dyne is .700. A selective sample will illustrate how the

L.ieperman-Owen tables are used to determine heterodyne lines.

Lines which show 4 coincidences and more will never be hete-

rodyne.

Syl. Accents Coinc. P(x) Syl. Accents Coinc. P(x)
14 6 3 .844%* 14 3 1 .615
14 7 3 .704 14 4 1 .406
14 8 3 .529 14 5 1 .238
15 7 3 .769 15 3 1 .659
15 8 3 .622 15 4 1 .462

15 5 1 .294
16 7 3 .818
16 8 3 .696 16 2 1 .875
16 3 1 .696
17 7 3 .855 16 4 1 511
17 8 3 .753 16 5 1 .346
16 6 1 .215
14 5 2 .657
14 6 2 471 17 2 1 .890
17 3 1 .728
15 5 2 .713 17 4 1 .555
15 6 2 .545 17 5 1 .395
17 6 1 .261
16 5 2 .758
16 6 2 . 608
17 5 2 .795
17 6 2 .661

*(The values from the Lieberman and Owen tables are here presen-
ted in a form most convenient for a classicist who is looking at
a text of Homer. The first example will appear in Lieberman and
Owen under N=14, n=6, k=6, x=3.)

The only cases where the results will differ from those obtained

by the former, less precise method, are the following:

1) lines which show one coincidence per three acute and circum-
flex accents will be heterodyne (as before), except when the
line has 17 syllables.

2) lines which-show two coincidences per five acute and circum-

flex accents will now be heterodyne if the line has 14 syllab-

less or less.
3) lines which show three coincidences per eight acute and
circumflex accents will be heterodyne (as before) except

when the line has 17 syllables.
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A StaTisTicAL MoDEL FOR THE ANALYSIS OF THE COINCIDENCE
oF IcTus AND ACCENT

Ridiger Grotjahn, Bochum

0. Introduction

In the present article we will first show how by means of
some relatively simple combinatorial deliberations one can ar-
rive at the hypergeometric probability distribution (hencefor-
ward HPD) as a model for the coincidence of ictus and accent
in hexameter verse and in other kinds of verse as well. After
describing some characteristics of this distribution which are
very useful for practical applications,we will discuss an al-
ternative derivation of the HPD. We will then present a table
permitting an objective classification of hexameter lines into
homodyne, heterodyne and neutral. After that we will deal with
some approximations to the HPD such as the binomial distribu-
tion and the normal distribution and their application in the
analysis of longer passages of verse. Finally we will present
a coefficient which allows us to measure the degree of asso-
ciation between the variables 'ictus' and 'accent'.

In order to facilitate understanding, all statistical pro-
cedures are illustrated by at least one application. We hope
that in this way the procedures discussed can be made acces-

sible to as many researchers as possible.

1. The Hypergeometric Probability Distribution

1.1. Derivation and Some Characteristics

Although the HPD has a wide range of application in other
disciplines it has not been used very often so far in language-
oriented disciplines such as linguistics, poetics or versifica-
tion. Particularly in the field of versification the HPD seems

to have potentially very fruitful applications. One can for



instance compute the exact probability of the coincidence of
ictus and accent and thus arrive at an objective classifica-
tion of verse lines according to whether they are homodyne;

heterodyne or neutral (see below p. 46 and SCHMIEL in this

volume). This classification procedure can be extended to

other versification systems such as Latin elegiac verse and

also to whole texts.
The HPD can be derived as follows: if there are N sylla-

bles in a line, out of which n are accented and k are heavy,
the total number of possibilities of choosing n accented syl-

lables among the N syllables is

(ﬂ) (1

Since the number of possibilities of getting x heavy sylla-
bles which are also accented corresponds to the number of pos-
sibilities of choosing X accented syllables among the k heavy
syllables and n - X unaccented syllables among the N - k light

syllables we have

()G9 @

possibilities of getting a coincidence between heavy sylla-
bles and accents.

The probability that exactly x heavy syllables and accents
coincide is now given as the number of favourable events di-
vided by the number of possible events. Since the number of

favourable events is given by (2) and the number of possible

events by (1) we obtain

Ek) gn—%l

P(X=x) = f(x) = 2L DX (3)
N
(%)

with max (0,n+k-N)<x<min(n, k),

which is known as the hypergeometric probability distribution.

The corresponding cumulative distribution is

*c (k)(N—k)
P(Xfxc) = H(x) = E X -X
N\
= ()
n

with u = max(0,n+k-N) and X, < min (n,k).

o}

(4)

Example 1. Let us illustrate why max(0,n+k-N)<x<min(n,k)

by means of an example. Suppose we had observed a hexameter
line with

16 syllables
12 accented syllables

k

[]
o

heavy syllables.

In this line the lower limit for the number of coincidences of
accented and heavy syllables must be max(0,12+6-16) = 2 since
there are only 4 unaccented syllables which can coincide with
at most 4 heavy syllables. Consequently, 2 heavy syllables must
necessarily coincide with two accented syllables. Since 6 heavy
syllables can coincide with at most 6 accented syllables the

upper limit for the number of coincidences must be min(6,12) =
= 6.

For some applications it is important to know the mean and
the variance of the HPD. These two characteristics can be most
easily derived using the method of factorial moments (cf. MOOD/
GRAYBILL/BOES 1974: 77 and 91f.). Since the derivations are
somewhat tedious we only present the results. Setting p = k/N
and g = 1-p we get for the mean

E = '=-I$=
(x) = uj N np (5)
and for the variance
- _ nk(N-n) (N-k) N-
v (X) U, = T—5————=% = npq =4, (6)

N2 (-1 N-1



The computation of the cumulative HPD is sometimes very
cumbersome. Fortunately, there exist extensive tables by LIE-
BERMAN/OWEN (1961). The use of these tables involves, however,
several identities. For N < 25, which is always the case when
we consider only single hexameter lines, the only identity

that has to be used in entering the tables is

K\ (N-k !n)(N-n}
x/\n-x - X/ \k-x N (7)
N (N
n k
Because of this very important identity, the HPD is tabu-

lated only for k < n. If k > n, one merely has to interchange
n and k to read the probabilities directly from the tables.

Example 2. In rliad 1, 237 we have (cf. SCHMIEL in this

volume p. 9):

|
-
(&2}

syllables
= 7 accented syllables
= 6 heavy syllables

X & B =2
|

= 4 accented and heavy syllables.

In order to obtain the probability of exactly 4 coincidences of
heavy syllables and accents, we need only loock under N = 15,
n=7, k=6 and x = 4 in the LIEBERMAN/OWEN tables to obtain

6\/15-6

p(x = 4) = 24\ 7"4) _ 4. 195804.

(%)
7
Example 3. For Iliad 1, 238, SCHMIEL (ibid.) found the fol-

lowing values:

N=17, n=5, k=6, x=1.
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We now want to look for the probability P(X<1; N=17, n=5, k=6).
Since k >n, we have to interchange n and k (cf. formula 7).

We therefore enter the table under
N=17, n=6, k=5, x =1

and find

1 7-6 1 7-5)
X D -
P(X<1) = E 22N Ax/\6=%) _ 394635,
A

Example 4. In rliad 1, 241 we have (cf. SCHMIEL, ibid.)
N =16, n =6, k = 6. We want to compute P(X>4). Since in the
LIEBERMAN/OWEN tables only P(X<x) is tabulated, we use the fol-

lowing identity, which generally holds for discrete distribu-
tions:
P(X>x) = 1 - P(X<x~1). (8)

We get

P(X>4) = 1 - P(X<3) = 1 - 0.908092 = 0.091908.

It is, however, possible to read P{(X>x) directly from the
LIEBERMAN/OWEN tables as well. Since asking for the probability

that out of n accents and k heavy syllables x or more accents

and heavy syllables coincide is logically equivalent to asking
for the probability that among N-n unaccented syllables and k
heavy syllables k=% or less unaccented syllables are heavy, the
following identity holds:

P(X>x; N,n,k) = P (X<k-x; N,N-n,k), (9a)

which can also be written by interchanging k and n as



P(X>x; N,n,k) = P(X<n-x; N,N-k,n). (9b)
Because of this identity

P(X>4; 16,6,6) = P(X<2; 16,10,6).
We therefore enter the table under

N =16, n= 10, k = 6, x = 2

and get 0.091908 as before. It should be noted that the identity
(9) is used by SCHMIEL (in this volume) in classifying lines as
homodyne (e.g. p.8).

If tables of the HPD are not at hand, the calculation of
the cumulative distribution can be facilitated by a recursion

formula which is derived by first calculating

pocern _ (n)(ameen) . GE)Gm)
R TR

(k-x) (n=x)
(x+1) (N-k=-n+x+1)

n

and then solving for P(X = x+1):

(k=x) (n-x)

X 10
1) (N-k-ntxr7y ~ (X% (10)

P (X=x+1)

Example 5. We calculate P(X>4; N=16, n=6, k=6) from
Example 4 by using the recursion formula (10). We first compute

(6)(16—6\
p(x=0) = 3\ 60/ _ 5 026224,

16

6)

then

.y _ _(6-0) (6-0) _
P(X=1) = 7 gpriy - 0.026224 = 0.188811
oy L (6=1)(6-1) _
P(X=2) = 5(ieopgisy © O-188811 = 0.393357
P(x=3) = =0—2)(6-2)  ; 393357 - 0.299700.

3(16-6-6+3)
Using the identity (8) we finally obtain

P(X24) = 1 - P(X<3) =1 - [P(X=0) + P(X=1) + P(X=2) + P(X=3)] =

0.091908.

1.2. An Alternative Approach
If we represent the relation between ictus and accent in
e.g. Iliad 1, 237 (cf. Example 2) in the form of a 2x2 contin-

gency table,we get Table 1.

Table 1. Relation between Ictus and Accent in Iliad 1, 237

Syllables heavy light

accented 4 3

unaccented 2 6 8
6 9 15

Obviously the classification shown in Table 1 is only a special
case of a cross classification of N elements with respect to
two properties that any element may or may not possess. The
result of such a cross classification with regard to two dicho-

tomous properties can be represented in a general form as in
Table 2.
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Table 2. General Form of a 2x2 Table

B B
A b n = a+b
a d r = ctd
k=a+c s=b+d | N = a+b+c+d

It is easily seen that if we consider the marginal totals

in Table 2 as fixed1 the probability of getting a elements
i i i PD

which have both properties A and B is again given by the H

(3) which now can be written as

f(a) =

a+ ¢ - a - c)
(a2 |
N
+

SN

! 1
(a + b)!l(c + d);fa +c)t + d) TIRITIE

an

Thus the HPD is not only a model for the analysis of the coinci-
i 1
dence of ictus and accent but can be considered as a genera

model for the analysis of the relation between two dichotomous

properties.

Since in Table 2 the marginal totals are fixed, knowing the val-
i

ue for one cell implies that we also know the values for the re-

maining cells. Therefore, , < :
the following identities hold (cf. the identities (7) and (9))

f(a; N,n,k) = £(b; N,n,N-k)
= f(c; N,k,N-n)

= f(d; N,N-n,N-k) (12a)

s in a table
Since one may always interchange rows and column

the
such as Table 2 we may also interchange n and k. Hence
'

following identities hold as well:

in the case of a 2x2 table like Table 2

f(a; N,k,n) = f(b; N,k ,N-n)
f(c; N,n,N-k)
f(d4; N,N-k,N-n) (12b)

Example 6. The application of the above formulas is now
illustrated by means of the data of Table 1. Using (11) and
(12a) we get

f(47 151716) = f(37 15;7,9) = f(2; 15,8,6) = f(6; 15,8,9) =

71816101 1
= 151 41312161 — ©-195804,

which is the same result as obtained in Example 2.

If we want to test two dichotomous properties such as
ictus and accent for independence, we are not interested in
the probability that exactly a elements have both properties
but in the probability of getting a distribution which is
equal to or more extreme than the observed one. If we want to
carry out a two-tailed test the probabilities we have to com-
pute are in both tails of the HPD. In this case we test the

null hypothesis (HO) of no association between ictus and ac-
cent against the alternative hypothesis (HA) that ictus and
accent are associated. In the case of a one-tailed test HA is
split into a hypothesis of positive association (HA1) and one
of negative association (HA2)° In the case of HA1 the proba-
bilities we have to compute are in the right hand tail of the
HPD and in the case of HA2 they are in the left hand tail.

If we designate the proportion of coincidences expected

under HO by P, the above hypotheses can be stated as follows:

P = p,

p # Py (two-tailed test)

HA1: p > P, (one-tailed test: positive association)
P Py

(one-tailed test; negative association)



have to accept HA1' As the example shows, however, the actual

i vy 2 1S proportien i (are) /N (C§~ significance level is only 0.0014 and thus far below the nom-
tion p = %¥/n =
! timated by the propor
p is to be es

ciation between

In our model Py
formula 5), and . o
= a/(a+b). Under the null hypothesis of no i. e e
R t the proportion
ccent we would expec . S
ff only by chance. 1f there is a positive asso
to differ

i re is a
/n to be significantly larger, and if the
s smaller than k/N.

inal level of 0.01. Because of the discreteness of the HPD, the
nominal significance level can usually not be attained and
hence the use of the HPD leads in many cases to a rather con-
ictus and a servative decision, in particular if N is so small, as is the
case in the analysis of single hexameter lines.2
As the above example already indicates, the computation of
In this table P = the cumulative HPD ﬁay be rather tedious even in the case of

would ex

ignifi 1
negative association to be significantly

Let us once again consider Table 1.

= 6/15 = 0.40. Thus the observed proportion a 2x2 table, although the first term on the right hand side
4/7 = 0.57 and Ber ected under

7 would have exp
- is larger than we
cidences e can proceed

of (11) is a constant and thus has to be calculated only once.
of coin . Therefore it is often advisable, in particular if one wants
H If we want to carry out a one-tailed test w ’
o

to analyse not only single hexameter lines but longer passages
as follows:

be a
; i Fi level to be chosen )
Let the significance of positive association we have the the recursion formula (10) or a special recursion formula for

= 0.05. Under the of hexameter verse, not to proceed as shown above but to use

. i H
i A T A‘]h both show distributions more ex- 2x2 tables (see FELDMAN/KLINGER 1963; JOHNSON 1972) . Further-
. whic (]
following two tables, ; more there exist extensive tables by FINNEY et al. (1963) and
in Table 1.
treme than that in Ta BENNETT/HORST (1966) especially designed for the application

of the HPD of 2x2 tables.

6 1 7 The test of a 2x2 table we have just discussed is known as
7
5 2 8 5 5 8 the Fisher-Yates test because it was devised concurrently
1 4 151 by FISHER (1935) and YATES (1934). It is also referred to as
6 9
6 9 15

"Fisher's exact test" because in contradistinction to the well

known x2 test, which we will discuss in Part 3.3 and Part 4 of

With the help of (11) we now calculate this article, it is an exact and not an approximative procedure

for analyzing 2x2 tables.

1 - . o . N .
7181619 ( 1| - 37547777 + ETTT6T§T> = 0.230769, Although the Fisher-Yates test has been originally devised
P(a>4) = 151 4131216! KZlMCH! as a one-tailed test it can also be used as a two-tailed test.
i had cal- i i
hich is, according to (12a), the same result as if we There are, however, some problems connected with this latter
w. ’

Since the value obtained is

P(b<3) or P(d>6). use. In carrying out a two-tailed test with the help of the nor-
culated P(c<2) or < >

ept the null hypothesis of no as- mal distribution for instance, we usually proceed in the fol-
larger than o, we have to acc ? Table 1. lowing way: since the normal distribution is symmetric and thus
sociation of ictus and accent ;nd observed a table with the P(z>z) = P(Z<-z), we only need to compute 2P (Z>z) or 2P(%<-z) in
Let us now assume that we'ti a*: 6. If we test the hypo- order to obtain the two-tailed probability P{(z>z)U(Zg-2)} =
same marginals as aéo?e = Wliation in this table on the = P(Z>z) + P(zZ<-z). If 2P (%Z>z) = 2P(Z<-z) is greater than o or,
= ?Al Ofla z:szzi:ina;izzG) = 0.001399 < 0.01 and thus which is the same, if P(Z>z) = P(Z<-z) is greater than a/2, we
a = 0.0 evel, =

accept HO; if not, we accept HA'




If we proceed in the same way in the case of the Fisher-
i i re-
Yates test, a considerable over— OTr underestimation of the
jection error a may be the result, because the HPD 1s only sym
e i 1l to lN. Let us illustrate this fact by
metric if n or k is equa 5 e e
the data of Table 1. Table 3 shows the values of P(a; T

for a = O,...,6.

= NS T7L
Table 3. Values of Pl(a; 15,7,6) for a o, R
(cf. Table 1)

a P(a)

0.005594
0.078322
0.293706
0.391608
0.195804
0.033566
o.oo1%33_J

o Ul b w2 O

t once that there is a considerable difference
a

d in the upper tail

One realizes . -
iliti in the lowe

the probabilities 1n .

e Y Let us consider once again the case

t with a = 0.01 calcu-
FINNEY (1948: 156) or

of the distribution P(a).
a = 6. If we carry out a two-tailed tes

lating only P(a>6) as proposed by,e.9.,

i 14 resu

GEL (1956: 100), this wou =0
o 139 < a/2 = 0.005. If we had however calculated P (a<0)
i s , which is

well,we would have obtained a value of 0.005594,' "

; Thus, if we follow the convention usually

r

tailed test that both the lower
iliti ler or
tail and the upper tail probabilities should be smal ) .
. Hence,
gual to a/2 in accepting HA,we now have to accept Ho
e

cision based Only on the calculatlon of P(a>6) would not be
a de

greater than o/2.
adopted in the case of a two-

correct in this case. . .
As the example just discussed already indicates,

may in many cases be

of the HPD.

creased by

the two-—

tailed test based on equal tail areas : ™
i ene
extremely conservative because of the discre

in
The power of the test can, however, very often be

1t in accepting HA'since P(a>6)=

abandoning the convention of equal tail areas and proceeding
in the following way as proposed by FREEMAN/HALTON (1951):
First calculate P(a; N,n,k) for all possible values of a and
fixed values of N, n and k. Then sum up all the probabilities
which are less than or equal to P(a*) where a* designates the
a which has been observed in the table under investigation. If
this sum (which we may designate by P*) is less than or equal
to a, accept HA; otherwise accept Ho.3

Example 7. The procedure described is illustrated by the

data in Table 1. Let us assume that a* = 5 and q = 0.05. We
calculate

P¥ = P(a>5) + P(a = 0) = 0.033566 + 0.001399 + 0.005594 =

0.040559

and accept HA since P* < q.

If we had followed the convention of equal tail areas, how-

ever, we would have had to accept HO since P (a>5)

= 0.034965 >
> a/2 =

0.025. In the present case the Freeman-Halton procedure
thus leads to an enlargement of the rejection region and is
consequently more powerful than the two-tailed Fisher-Yates
test based on equal tail areas.

If a can take a large number of values and not only six,
as is the case in the analysis of single hexameter lines, the
Freeman-Halton procedure may result in a considerable amount
of computation. There are however several possibilities to re-
duce the number of calculations involved (see FREEMAN/HALTON
1951, JOHNSON 1972 and WALL 1972) . Furthermore there exist
tables developed by WALL and printed in LIENERT (1975: 442ff)

which give the two-tailed probabilities as defined by FREEMAN/

HALTON (1951) for N = 6(1)25 and p < 0.20 as well as for N =
25(5)60, N-n < N/5, N-k < N/5, and p < 0.20.



2. Classifying Hexameter verse with the Help of the Hyper-

geometric Probability pistribution

2.1. We now want to show how to use the HPD in classifying
hexameter verse according to the number of coincidences of ac-
cents and heavy or light syllables. To this end we first discuss
the classification attempt by SCHMIEL (in this volume) .

SCHMIEL proceeds as follows: he sets the upper 1imit for
homodyne at P = 0.30 and that for heterodyne at P = 0.70 on the
1,IEBERMAN/OWEN tables. (Lines which show a tendency towards
coincidence of ictus and accent are called homodyne and lines
which do not show such a coincidence are called heterodyne.)
Lines which are neither homodyne nor heterodyne are considered
as neutral (see p. 8 and p. 11). In order to be able to read
the probabilities for both homodyne and heterodyne directly
from the LIEBERMAN/OWEN tables, in the case of homodyne he de-
signates by n (as already mentioned) not the number of accented
syllables but the number of unaccented syllables.

This procedure is open to criticism from several points of
view:

(1) SCHMIEL does not give any argument as to why he accepts

a greater probability of making a false decision in the
case of heterodyne lines than in that of homodyne lines.
In my opinion there is no reason why the probability of
making a false decision should not be the same in both
cases.

(2) Choosing 0.30 for homodyne and 0.70 for heterodyne re-

sults in a very low probability of classifying a line
‘as neutral. This probability may in fact be equal to
gzero and can only be greater than zero because the HPD
is a discrete distribution.

(3) An upper limit of P = 0.70 for heterodyne may lead to
the paradoxical consequence that we have to classify a
line as heterodyne although the observed number of
coincidences is not smaller than the number expected
under HO. To illustrate this let us consider a line with
N = 16 syllables, n = 8 accents and x = 3 coincidences.

In this line E(X) = nk/N = 3 and thus the observed num-
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ber of coincidences is equal to the number expected un-
der Ho' Consequently, ictus and accent should be con-
sidered as completely unrelated. If we adopt, how-
ever,SCHMIEL's criterion, the line has to be classified
as heterodyne because P(X<3; 16,8,6) = 0.695804 and
P(X>3; 16,8,6) = 0.304196 (cf. also SCHMIEL's Table B
on p. 30 in this volume).

(4) In classifying lines as homodyne or heterodyne we as-—
sume that the structure of a line is not only the
product of chance but rather of a.tendency toward
structuring on the part of the poet. A probability of
P(X<x; N,n,k) = 0.70 on the LIEBERMAN/OWEN tables
means, however, that if we draw a very large number of
random samples from a universe of N syllables out of
which n are accented and N-n unaccented we obtain a
coincidence of x or less heavy syllables and accents in

about 70% of the samples, this coincidence being merely

due to chance. An equivalent argument holds for the
probability of 0.30 in the case of homodyne lines.
SCHMIEL thus accepts a probability of making an error
of up to 0.70 in classifying verses as heterodyne and
of up to 0.30 in classifying verses as homodyne. Such
a high probability of making a false decision does not
seem acceptable.

Taking this criticism into account, we now propose the fol-
}owing general model for the classification of hexameter lines
into homodyne, heterodyne and neutral:

If prior to the collection of the data we have no justified
hyiithesis in which directicn the observed proportion P = x/n
wi differ from the proporti = :
carry out a two—tailei tisi%lzz st i:(i e undér HO, .

, art 1.2 of this article
P* denotes the sum of the probabilities which are less than or '
equal to P(X=xc) where X designates the number of coincidences
observed, the classification is as follows:

heterodyne : P* <o and p < p
o
homodyne: P¥ < a P
< and p > p_ (13)
neutral: P* > Q
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If we have a justified hypothesis concerning the direction
-tai st.
in which p will differ form Py Wwe carry out a one tailed te

In this case we classify as follows:

heterodyne: P(Xgx ) 2 a and B < pg
homodyne: P(szc) < a and p > Py B
neutral: P(Xx ) > a and B < P,

or P(Xzx ) > a and P > Py

The point is now how to choose a. As we have seen, in the
classification proposed by SCHMIEL, a (virtually) amoun?s Fo
0.70 + 0.30 = 1, i.e. to 100%. In statistical research it 1s
however a convention that a should not be greater than O.TO
and very often only a = 0.05 is accepted. Neverth?less, 51nci
it finally depends on the objective of a study which le?el io
significance is to be chosen, there is no genefal solutlonter
this problem. Furthermore, since in the analysis of hexame .
verse erroneous acceptance oOr rejection of the null.hypoth651s
usually does not have such serious consequences as 1n, say;, o
medical research, we sudgest accepting significance levels whi
are even greater than 0.10. If we classify single hexameter
lines, this is the only way to increase the power of our test,

because N cannot be increased.

Example 8. Let a = 0.20. Without taking the grave intc ac-
. i 14ti * -
count, we get the following two-tailed probabilities P and one
r
iad 237-241 (cf.
tailed probabilities P(Xfxc) or P(szc) for Ilia
SCHMIEL, in this volume p. 9):
237: x =4, N=15, n=7, P*=0.314685, P (X>4)=0.230769
: =l
238: x =1, N=17, n=5, P*=0.600033, P (X<1)=0.394635
239: x =2, N=17, n=5, P*=1.000000, P (X>2)=0.605365
) 2
240: x =3, N=16, n=5, P*=0.299451, P(X>3)=0.241759

- =0.091909
241:  x_=4, N=16, n=6, P*=0.118133, P(X24)

According to both criteria (13) and (14), line 241 must be con-
sidered as homodyne, and the lines 237-240 as neutral. The hy-
pothesis that there is a tendency toward structuring in the use
of accents and heavy syllables is thus accepted only in the
case of line 241. According to the criterion proposed by

SCHMIEL, however, the lines must be classified as follows:

heterodyne: 238
homodyne: 237, 240, 241
neutral: 239

We see that SCHMIEL's criterion results in a considerably dif-
ferent classification. If we choose & = 0.10 instead of o =
= 0.20 and if we have no justified hypothesis on the direction
of the difference between £ and Py then even line 241 has to

be classified as neutral.

2.2. In order to facilitate the use of the HPD in the ana-
lysis of hexameter verse,I have prepared a table (see Table 4),
which allows quick and simple classification of hexameter lines
according to our criteria (13) and (14). In this table one finds
for all combinations of N, n and k possible in single hexameter
lines those probabilities P(X=x) = f(x) which are less than or
equal to 0.20. Since all combinations which are theoretically
possible are given, at least some of the combinations taken
into account will probably not occur in hexameter texts. To
make the use of the table as easy as possible I have not elimi-
nated entries which may be considered as redundant because of
the identities given in Part 1.1 of this article. In order to
obtain P*, P(szc) or P(szc) from Table 4 we only need to add
the corresponding entries. Since Table 4 gives all values of
f(x) which are less than or equal to 0.20 one can choose any
significance level < 0.20. In most cases one can even use

significance levels far greater than 0.20.

Example 9. To illustrate the use of Table 4, we consider

once again Iliad 241 (cf. Example 8). Since we had no hypoth-

esis as to whether p > p, or whether P < Pq prior to the col-

lection of the data, we use the criterion (13). Let a = 0.20.



Table 4. Hypergeometr

_50_

ic Probabilities for 12 2 N < 17,

and f(x) < 0.20.

N n

12

13

3
3
4
4
5
5
5
5
6
6
6
6
7
7
7
f
8
8
9
9
2
3
3
4
4
4
5
5
5
5
6
6
6
6
6
7
7
7
7
7
8
8
8
8
9
9

9
10
10
1

-

X

o}
3
O
4
6]
1
4
5
]
1
5
6
1
2
5
6
2
6
3
6
2
[¢]
3
o]
3
4
]
1
4
5
0
1
4
5
6
¢
1
2
5
6
1
2
5
6
2
3
6
3
6
4

e

f(x)

.090909
.090909
.030303
.030303
.007576
.113636
.113636
.007576
.001082
.038961
.038961
.001082
.007576
. 113636
.113636
.007576
.030303
.030303
.090909
.090909
.192308
.122378
.069930
.048951
.195804
.020979
.016317
.163170
.081585
.004662
.004079
.073427
.183566
.024476
.000583
.000583
.024476
.183566
.073427
.004079
.004662
.081585
.163170
.016317
.020979
. 195804
.048951
.069930
.122378
.192308

X

k =6

£(x)

14

15

=y
q\qu\lmmmmmmwm»bhwwmw

|

2
[e]
3
@)
3
4
o]
4
5
o]
1
4
5
6
(6]
1
5
6
o}
1
2
5
6
1
2
6
2
3
6
3
6
4
2
0
3
0
3
4
¢
4
5
0
1
4
5
6
0
1
4
5
6

.164835

.153846

.054945

.069930

.159840

.014985

.027972

.059940

.002997

.009324

.111888
.139860
.015984
.000333
.002331

.048951

.048951

.002331
.000333
.015984
.139860
.111888
.009324
.002997
.059940
.027972
.014985
.159840
.069930
.054945
.153846
.164835
.142857
.184615
.043956
.092308
.131868
.010989
.041958
.044955
.001998
.016783
. 151049
.107892
.010789
.000200
.005594
.078322
.195804
.033566
.001399
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Table 4. (continued)

N n X £ (x) N n X f(x)

15 8 o] .001399 16 11 1 .001374

8 1 .033566 11 2 .034341

8 2 . 195804 11 6 .057692

8 5 .078322 12 2 .008242

8 6 .005594 12 3 .109890

9 0 .000200 12 6 .115385

9 1 .010789 13 3 .035714

9 2 .107892 14 4 . 125000

9 5 .151049 17 2 2 .110294

9 6 .016783 3 3 .029412

10 1 .001998 4 0 . 138655

10 2 .044955 4 3 .092437

10 6 .041958 4 4 .006303
11 2 .010989 5 0 .074661
11 3 .131868 5 3 .177763
11 6 .092308 5 4 .026665
12 3 .043956 5 5 .000970
12 6 .184615 6 0 .037330
13 4 .142857 6 4 .066661
16 2 2 . 125000 6 5 .005333
3 3 .035714 6 6 .000081

4 o] .115385 7 o] .016968

4 3 . 109890 7 1 .142534

4 4 .008242 7 4 .127262

5 o] .057692 7 5 .016968

5 4 .034341 7 6 .000566

5 5 .001374 8 o] .006787

6 o] .026224 8 1 .081448
6 1 .188811 8 5 .040724
6 4 .084291 8 6 .002262
6 5 .007493 9 o] .002262
6 6 .000125 9 1 .040724
7 0 .010490 9 5 .081448
7 1 .110140 9 6 .006787
7 4 .157343 10 0 .000566
7 5 .023601 10 1 .016968
7 6 .000874 10 2 . 127262
8 ¢] .003496 10 5 .142534
8 1 .055944 10 6 .016968
8 5 .055944 11 0 .000081
8 6 .003496 11 1 .005333
9 0 .000874 11 2 -066661
9 1 .023601 11 6 .037330
9 2 .157343 12 1 .000970
9 5 .110140 12 2 .026665
9 6 .010490 12 3 .177763
10 o] .000125 12 6 .074661
10 1 .007493 13 2 .006303
10 2 .084291 13 3 .092437
10 5 .188811 13 6 .138655
10 6 .026224 14 3 .029412
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We enter Table 4 under N = 16, n = 6, X, = 4 and find P(X=4;
, we sum up all prob-

16,6,6) = 0.084291. In order to find P*

abilities P (X=x; 16,6,6) < 0.084291:

p* =[P (X=4) = 0.084291]1+ [P(X=5) = 0.007493]1+ [P (X=6) =

= 0.000125]+ [P (X=0) = 0.026224]1= 0.118133.

Since P* < a and P=4/6 > 6/16=p,, line 241 has to be classified

as homodyne - a result which corresponds to that obtained in

Example 8.

5l Approximations

idered the use of the HPD in ana-

If we want to analyze longer
e rather

So far we have only cons

lyzing single hexameter lines.
the values for N might becom

passages of verse, however,
ible probabil-

n the LIEBERMAN/OWEN tables all poss

large. Since i
approximations to

ity distributions are given only for N < 50,
the HPD may be very useful. We will therefor
e of the various existing approximations (for further details

e discuss at least

som
see €.9. LIEBERMAN/OWEN 1961; JOHNSON/KOTZ 1969: 148ff and MOLE-
NAAR 1973).

3.1. Binomial Approximation

42) for N -» o and a fixed

As can be shown (cf. HALD 1952:
omial distribution.

value of p = k/N, the HPD converges to the bin
If we denote the cumulative HPD by H(x:;N,n,k) and the cumulative

binomial distribution by
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X
o]

Blaingg) = ZE: (2) pX(1 - p)7X,

x=0

usi i iti
- ?g the identities (7), (8), and (9), we arrive at the fol-
owing possible approximations (cf. LIEBERMAN/OWEN 1961: 17)

H(x;N,n,k) = B(x;n,k/N)

H(x;N,n,k) = B(x;k,n/N) e
H(x;N,n,k) = 1 - B(k-x-1;N-n,k/N) o
H(x;N,n,k) = 1 - B(n-x-1;N-k,n/N) ::z:;

In some tables of the binomial distribution P (X> i
ulated instead of P(X<x ). If we d _XC) e
e s e o X} e denote the former probability

in, 5 e approximation formulas (15a) t
also be written as i

H(x;N,n,k) = 1 - E(x+13n,k/N)
H(x:N,n,k) = 1 - E(x+1:k,n/N) (16a)
H(x;N,n,k) = E(k-x;N-n,k/N) (16b)

From thes i i
e E approximations, that approximation should always be
which is based on the smal
lest sample size i
words, the one which ha o Bllomrc
s the smallest v i
po alue of b in B(a;b,c) or

= 10. Suppose H(3:;50,25,5) is to be approximated. The
value i X )
N e is 0.825662. Using tables of the cumulative binomial
ri i .
B ution (for extensive tables see e.g. NATIONAL BUREAU OF
ANDARDS . )

- 19;250, ROMIG 1953; HARVARD UNIVERSITY COMPUTATION LAR

; WEINTRAUB 1963) we i -

obt :

tions: ain the following approxima-

H({3;50,25,5)
H(3;50,25,5)

B(3;25,0.1)
B(3;5,0.5)

0.7636
0.8125

~
~



H(3:50,25,5) = 1 - B(1;25,0.1) = 0.7288
H(375012515) = 1 - B(21;45!O-5) 0.6170

There are large differences among these 4 approximations. The
best approximation is B(3;5,0.5), which is the one with the
smallest sample size for the binomial distribution. This can

be explained by the fact that for b < O0.1N there is not much
difference between drawing a sample from a finite population,

as is the case with the hypergeometric model, or from an infinite
population - the latter being the model on which the binomial

distribution is based.

It is usually assumed that the above approximations are suf-
ficiently good if the sample size is not larger than,say, 10% of
the population, i.e. if b < 0.1N in B(a;b,c) or E(a;b,c). It has,
however, been shown (cf. MOLENAAR 1973: 142) that at least for the
case that b = 0.1N as in the example just discussed, the approx—
imations (15) and (16) overestimate the tails of the HPD and thus
may lead to conservative decisions in the case of significance
tests.

The above approximations can however be improved if we make
the estimation of the binomial parameter p not only dependent on
N, n and k but also on X. There exist a number of such improved
binomial approximations. We mention only the following one
(from WISE 1954),vhich is fairly simple and sufficiently exact

for many applications,provided that n is less than say 0.3N:

X

(e}
H(N,n,k) S B(xin,p) = § (§>px(1 - ¥
x=0
with gt
oo BT amd msksgV

It should be mentioned that the condition n < k <(1/2)N does not
result in any loss of generality in the application of (17), since
by using the various identities given in Part 1 of this article

we can always comply with this convention.

Exa E .
mple Let us assume we want to approximate H(i' 00
’ ’

42 = ;
/27) = H(7;100,27,42) = 0.038230. With the help of (17) we

calculate
p = o 2042) = 7 _
2(100) - 27 # 1 ~ 0-4425
and
.
-~ ~ 27
(7;27,0.4425) = E < X)o.4425"o.557527"X = 0.040013
x=0

which i
is close to the exact probability,although n is consi-
derably larger than 0O.1N. )

3.2. Normal Approximation

Wi
- ith the help of the formulas for the mean and the variance
cft. F
orTulas 5 and 6) the HPD can also be approximated by the
normal distribution by means of the transformation

K
z = £ - EX) _ s %T X - np
VTR /'nk{b!—n) WK N-n ae
N2 (N-1) /npq N-1

where p = k/N and =
g =1- p. As with the bi i
nomial a i i
n and k may be interchanged. peroaon:

As s i
uggested for instance by LIEBERMAN/OWEN (1951: 21) th
normal approximation may be used if ;

V(X) = npq g - ? > 9

which i

is the case only for relatively large N, and k/N or n/N

not too i .
far from 0.5. This can be explained by the fact that



the normal distribution is symmetric and that for k/N or n/N

approaching 0.5 the HPD tends to be symmetric as well.

Example 12. For H (48;200,100,100) the exact probability is

0.335742. Since

1 1 100 _
v(X) = 100 33 199 12.56 > 9,

we may use the normal approximation which yields

z = 48 - 50 _ -0.5643.
v12.56

Using tables of the normal distribution we get for P(z< -0.5643)

a value of 0.2863, which is not a good approximation to the

exact probability.

(18) can, however,be improved by
which takes in-
the HPD

The normal approximation
using the so-called correction for continuity,
to account that the normal distribution is continuous,

however discrete. The normal approximation corrected for conti-

nuity is
nk
, - X+0.5-BG) _ X+0.5-F%  x40.5-1np, (19
VU (X N-n) (N-kK N - n
(X) nk (N-n) { ) npq Y——4

N% (N-1)
For H(48;200,100,100) we now get P(2< -0.4243) = 0.3361 which is
close to the exact probability-

As the example shows, the correction for continuity may lead
to a considerable increase in accuracy- Therefore, unless V(X) >>
>> 9 we should always use (19) instead of (18). It should be
noted that (19) may be sufficiently accurate even if V(X) < 9.

As with the binomial distribution there exist several im-—

proved normal approximations which are based not only on N, n

and k but also on x. We will only present the following square

root approximation which is very simple and especially accurate
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near the customary 51gn1flcance levels f. H
e (C MOLEN R 73:
AR 9

Z = —2_ [V{xFT) (N=n-kF
— x+1) = V{n-x) (k-x)] (20)

for n

A

=

A
N|—

Example 13. We now want to approximate H(5;50,20,20) =
= 0.069248. Note that V(X) = 2.9388 and n = 0.4N and that there-
f?re the condition for the application of the normal approxima-
tions (18) and the condition for the application of the binomial

a ) )
pproximations (15) and (16) are not fulfilled. The square ro
normal approximation yields .

2
V50-1

zZ =

[V(5+1) (50-20-20+5+1) - V(20-5) (20-5)] = -1.4863.

T ) A
he corresponding probability is 0.068600 ,which is a good ap-
proximation to the exact value. i

. We now use the approximations (17), (18) and (19) and ob-
tain the following probabilities:

B(5;20,0.4321) = 0.075553
P(Z< -1.75) = 0.040059
P(z< -1.46) = 0.072374.

As could be expec ed i v v S
t ’ ( 8) 1s ery inaccurate. ( 9), however i
’

relatively close to the exact value, although V(X) << 9,and
!

eve
n (17) leads to a good approximation,although n > 0. 3N
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3.3. Chi-Square Approximatlon

As can be shown, the statistic

k (Oi - Ei) (21)
x2=g"""ﬁ._____’

where 0 deSlgnateS the Obserded and E the exPECtEd values, 1s

i i .

asymptotlcally ed as X with k- degrees of freedom
dlstrlbut

daf) . In the case of a 2x2 table such as Iable 2 the COIIeSpOlldlng

( )

itten as
21) can be writ
x2 has one degree of freedom,and (

22)
2 N(ad - bC)2 :
—_ Ny,
X = knrs

i i as
or with the correction for continuity

(23)
x:-————___________—_‘-__'

2
2 N(lad - becl = 0.5M)
nrs
ical approxima-=
2) d (23) can be considered as the classica ppThey
i - | i bles.
( the HPD in the analysis of contingency ta R
e d values > 2. i B
i i 0 and all expecte >
applied if N > 2 e i
e ly a rule of thumb which is not generally ot
N rmula co
howeh : re, it is advisable to always use the fo
Furthermore,
i large.
inui unless N is very
o c = k-a and d = N-n-k+a, (22) and (23) can
Since b = n-a, =

also be written as

3
, la- nT\]‘i)zN (24)
X knrs
and
2..3
(a - %?| - 0.5)°N (25)
x% =

knrs
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Since, for d4df = 1, Z2 = xz, a further x2 approximation can
be derived by squaring the normal approximation (18). Setting
r = N-n, s = N-k and a =

X we obtain from (18)

, (a2
'X =

knrs ° (26)

If we now take into-account that the x2 test is a two-tailed
test and that in this case the normal variate corrected for
continuity is

we get from (26) the following x2 statistic corrected for contin-
uity which is equivalent to the normal approximation (19) for
la-nk/N|>0.5:

, (a- %%| - 0.5)2N%(N-1) (27)
X = knrs :

It is easily seen that (26) and (27) are asymptotically
equivalent to (24) and (25) and thus also to (22) and (23) and
that therefore the difference between these test statistics be-
comes negligible for sufficiently large N. It is sometimes argued

that (26) and (27) are preferable to (22) and (23) for smaller
values of N. But as MOLENAAR (1973:

130) has shown, the clas-
sical x2

approximation (23) is in most cases better than (27).

Therefore (23) and its equivalent (25) should be prefered to
(27) as an approximation to the HPD.

Example 14. Suppose we had observed the following 2x2 table:

3 1 14
9 7 16
12 18 30
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Furthermore, since both the one-tailed test and the two-

; P14 P(X < 3; 30, 14, 12) is i
The exact hypergeometric probability P (X < ’ ’ tailed test become more and more powerful when N increases,

. . 3 Vi
] o proxi 23) yield ysi
. ) X? mation (23) elds for the analysis of longer passages of verse we suggest
choosing values of o which are smaller than those chosen for

oyl = 15]230 = oplledh the analysis of single hexameter lines.
) . 3

2 _ Bty =
= 16 (18)

11(
X 12(14

Example 15, Table 5 shows the relation between ictus and

2 : i
In order to compare the X° value with the exact hypergeometric accent in Iliad 1, 237-239.

probability we compute

Table 5. Relation between Ictus and Accent in Iliad 1,

Z0/2 = Vx2 = V271603 = 1.5687. 237-239
We find that P(2 > 1.5687) = 0.058355, which is close to the Syllables heavy light
exact probability although N is not very large. e . o 1;_1
unaccented 11 21 32
18 31 49

4. Analysis of Longer Passages of Verse

We carry out a two-tailed test with a = 0.10. Using (23) we

We now want to show how to use the approximations discus- obtain X2 = 0.02522. Since P(x2 > 0.02522) = 0.873820 > a =
sed in the previous chapter in the analysis of longer passages = 0.10 the three lines have to be classified as neutral.
of verse. We assume in this context that the conditions for
the application of the different approximations are fulfilled. Example 16. Table 6 shows the relation between ictus and
Otherwise one should proceed as in the analysis of single hexa- accent in riiad 1, 304-311 and odyssey 4, 842-847. Both passages
meter lines. are classified by SCHMIEL (in this volume P. 16ff) as hetero-
As has been shown by MOLENAAR (1973), the square root nor- dyne and furthermore as narrative and calm.
mal approximation (20) and in particular the binomial approxima-
tion (17) are in many cases better than the classical x2 ap- Table 6. Relation between Ictus and Accent in Iliad 1,
proximation (23). Since furthermore both (17) and (20) are also 304-311 and Odicsey 4, 842-847
very easy to compute we suggest using for a one-tailed test
(17) ?r (20) ang then ?la551fy1n? a?corélng to (14). §yTidbles Illad. odyssey (
Since the x“ test in contradistinction to (17) and (20) heavy light heavy light
leads directly to two-tailed probapilities and is gurthermore accented 11 23 ” . - i28
simpler to apply if p > P, we suggest using the X“ statistic unaccented 37 57 94 30 37 l67
(23) for a two-tailed test. We then classify as follows:

48 80 |[128 36 59 |95
heterodyne: P (x° » x%) <o and B < pg '
homodyne: P(x2 > %?) < and P > Py (28)
neutral: P(x2 > X2) >
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Since according to SCHMIEL narrative and calm passages tend to
be heterodyne,we carry out a one-tailed test with a = 0.05. We
use (17) because for both texts n < 0.3N. In the case of the

rliad we have to approximate H(11;128,34,48). The binomial ap-

proximation (17) yields
B(11; 34, 0.3812) = 0.307163.

Analogously we obtain for the passage from the odyssey
H(6; 95, 28, 36) = B(6; 28, 0.4049) = 0.027973.

Only the value for the passage taken from the odyssey 1is less
than a. Therefore SCHMIEL's hypothesis of heterodyne texture
is confirmed only for the lines from the Odyssey.

If we had applied the square root normal approximation
(20) to the data of Table 6,we would have obtained for the
Iliad P(Z2 < -0.49516) = 0.310243 and for the odyssey P(2 <
< -1.93514) = 0.026486, which is essentially the same result
as that obtained with the help of (17).

Considering the above result,I think it would be inter-
esting to reanalyze all the data presented by SCHMIEL in order
to see whether his hypothesis that there is a correlation bet-
ween form (homodyne, heterodyne, and neutral) and content
(calm, narrative etc.) can be maintained when we use the clas-

sification procedure proposed in the present paper.

5. Measuring the Strength of the Relation between Ictus
and Accent

5.1. The @ coefficient

With the help of the HPD and the various approximations
discussed above we can test whether the observed number of
coincidences deviates significantly from the number expected
under Ho or whether a deviation observed should be attributed

to chance. In carrying out such a test we take into account

the magnitude of the difference between the observed and the
expected number of coincidences as well as the magnitude of
the sampling error, which is a function of N, n and k. Let us

illustrate this by means of Table 7.

Table 7. Two 2x2 tables both with p = 0.33 and p, = 0.4

(a) (b)

10 20 30 20 40 60
7 15 16 14 30
18 27 45 36 54 90

In Table 7a as well as in Table 7b P = 0.33 and p, = 0.4.
Since p < Py the relation is negative although a > ¢. It is
furthermore relatively weak because p and P, do not differ
very much. As for both tables p = 0.33, Py = 0.4, the strength
of the relation between ictus and accent is the same in both
cases. Since, however, all values in Table 7b are twice as
large as in Table 7a, the sampling error is smaller in the case
of Table 7b,and thus a test of significance will yield a smaller
probability for this table. This is immediately seen if we com-
pute H(x; N,n,k) for both tables. We get H(10; 45,30,18) =
= 0.166438 and H(20; 90,60,36) = 0.055545 and thus a smaller
value for Table 7b.

If we carry out a xz,test the dependence of the X2 value
on the magnitude of N, n and k becomes even more clear. With
the help of (22) we obtain for Table 7a X2 = 7.67 and f Tab-
le 7b X2 = 3.34,the latter value being exactly twice asojaizz
as the former one. If we had multiplied all the values of Tab-
le 7a not by 2 but by, say, 10 we would have obtained a X2 val-
ue ten times as large as that of Table 7a and consequently a
very low probability, although the difference between P and p
would not have been affected by this multiplication. Hence, ig—
terpreting a low probability in significance tests as an in-
dication of a strong relationship between two (or more) varia-
bles may be very misleading.



Thus, in order to be able to compare the strength of the

ich is
relationship in different texts, we need a measure wh

not dependent on the sampling error.
ber of coefficients meeting this criterion.
most often used in the case of 2x2 tables is the @

There exist a vast num-—
One of the coef-

ficients = . o
nt. There exist several possibilities to derive

be obtained from the well known

coefficie
¢ coefficient. It can,e.9.,

product-moment correlation coefficient

XY NI ry Y ( 29 )
= = IXE

“xy SxSy Inzx? - (£x) 21 NSy

as follows:

i i s
Let us consider ictus and accent as two dichotomous variable

X and Y which both can assume the values 1 and O. In this case

s
the relation between ictus and accent can be represented a

shown in Table 8.

Table 8. Relation between Ictus (X) and Accent (Y)

X
heavy light
1 o]
accented 1 a b a+b
unaccented O d c+d
a+c b+d N

If we now take into account that N = at+b+c+d, Ixy = a, XX =

= sz = a+c, and Zy = Zyz = a+b, (29) can be written after

some elementary rearrangements as

= ad - bc . (30)
V{a+b) (a+c) (b+d) (c+d)

..65_

Since ¢ 1is derived from rxy,it has the same range as er,
namely -1 < ® < 1. A negative value of @ indicates that § < p

s

o
and a positive one that p > P, - It should however be noted

that this interpretation of the sign of ¢ is only true if the
variables are coded as in Table 8. If we code e.g. 'light' as
1, a negative value of ¢ would indicate that D > Pg and a pos-
itive one that p < N

If we compare the formula for ¢ with the X2 statistic (22),

we immediately realize that ¢ can also be expressed as

/2
®= /5 - (31)

Since X2 is approximately distributed as x2 with df = 1, we can
test the ¢ coefficient for significance, provided that the con-
ditions for the application of (22) are fulfilled, simply by
computing

X® = N¢ (32)
or, since for 4df = 1 sz = Za/2’ by calculating

Zoj2 = OVN. (33)

We now compute the ¢ coefficient for Tables 7a and 7b. We
obtain in both cases ¢ = -0.1925. As could be expected, ¢ is
negative, since p < = Furthermore, the value of ¢ is the same
for both tables, because ¢ measures the strength of a relation
independently from the sampling error.

The point is now how to interpret a ¢ coefficient of -0.1925
in terms of the strength of the relationship it measures.4 If
we consider the marginals of a 2x2 table as random variables,
® can theoretically assume all the values within the interval
[-1;1]. In this case ¢ has to be interpreted with respect to -1
or +1 being the maximum values theoretically possible. If we
consider the marginals of a given table as fixed, however, the

maximum theoretically possible value of o may be only -0.7 or
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even only 0.5. In this case we have to interpret ¢ not with

respect to + 1 but with respect to its theoretica

1lly possible

maximum given the marginals of the table under investigation.

We thus have to determine the maximum ¢ for tables with fixed

marginals (henceforward wmax).

5.2. A Modified ® coefficient for 2x2 Tables with

Marginals

Fixed

It is immediately obvious that there is a maximum of posi-

tive association between X and Y if all syllables

which have

the value 1 in X also have the value 1 in Y and vice versa.

This is only possible, however, if a+b = at+c and
then follows immediately from (30) that wmax = 1.
there is a maximum of negative association if atb

a=4d = 0. Then Crax = ~1. If however neither a+tb

b=d4d=0. It
Analogously,
= b+d and

= a+C nor

a+b = b+d, only one of the four cells of a 2x2 table can as-

sume the value O. In that case we determine ®rax

since in the case of positive association, i.e. i

as follows:

£ p>p, or

equivalently ad-bc > Q, ¢ assumes its maximum if both a and d

assume their maximum, we first determine max(a) and max(4d) .

According to (3) max(a) = min (a+b;a+c) and max(d)

= min{c+d;b+d).

Furthermore, since b or ¢ must be equal to zero if both a and 4

assume their maximum, it follows directly from (30) that

= min{a+b;a+c)-min[c+d;b+d}
VTa+b) (a+c) (b+d) (c+d)

max

In the case of negative association, i.e. if ad-b

have to determine max (b) and max(c). We get max(b

(34a)

c < 0, we

Y = min (a+b;b+d)

and max(c) = min(atc;c+d). Since this time a or d must be O, it

follows from (30) that

_ min (a+b;b+d) +min(atc;c+d)
V{a+b) (a+c) (b+d) (c+d)

max

(34b)

We now compute (34a) and (34b) for Table 7. We obtain for

Table 7a as maximum positive association

_ 18(1
Crax = —1805) _ _o.5774
18(27)30(15)

and as maximum negative association

o = _—20018) :
max = =0.8660.
18(27)30(15)

We now calc
ulate ¢ . for Table 7b and get the same values,

as could be expected.

As the exampl

ple shows, Prax can be very different from -1
or +1. Furthermore, the range of ¢
metric about zero.

With the help of

is in many cases not sym-

i (34) we can now define a modified ¢ coef-
icient for 2x2 tables with fixed marginals as

T e T ! (35)

where i i i i
Prax s given by (34a) if ¢ is positive and by (34b) if

® is negative. In contradistinction to ¢, @' is symmetric about
zero and can attain the val

ues -1 and +1 for any set of fi
marginals. e

For the data of Table 7 (35) yields

o' = - 0:1925

0.8660 0.2223,

a . . B
value which is only slightly higher than the original ¢. How-

ever, if we had observed a value of +0.1925 for the data of

Table 7, we would have obtained ¢ = 0.1925/0.5774 = 0.3334
. ’

which is considerably higher than the original o



Since the denominators of (30) and (34) are identical, the
division of ¢ by ®rax yields in the case of positive or zero

association

[ ad=be
"~ min(atb;a+tc) -min(ct+d;b+d) ' 0o =1 (36a)

®

for ad - bc > O

and in the case of negative or zero association

ad - bc ‘
) il (36b)
= Win(atb;btd) +min(a+tcic+d)’ <0 <0 1

for ad - bc < 0.
These two formulas, which are very simple to calculate,
can be used if one wants to compute ¢' without previous compu-

tation of wmax'S Since @ = w'J(%mxlit follows directly from (33)

that @' can be tested for significance by using

oo 37
Zo/y = ooy IVN. (37

Example 17. The use.of (36) is illustrated by the data of
Example 16. With the help of (36b) we obtain for the Iliad

L _11(57) = 23037) _ _g 1393
o' = 34(48) SRR

and for the 0Odyssey

ot = 837 - 22(30) _ _g 4345.

28(36)

Compared to wvmax = -1, only the value for the odyssey indicates

a relatively high degree of heterodyne structure.

If one wants to test whether there is a significant differ-
ence between the strength of the relation between ictus and ac-

cent in two longer passages of verse, one can proceed as fol-

lows: we first calculate @' for both texts. Since ¢ = z2/VN
I

E(Z) = 0 and V(Z) = 1, then
E((p.):E<<D>= 1 (Z>_
wmaf '(pmax'E VR T ° 9
and
oo (5« i v(2) -
™ 3 = > . (39)
mag tpmax i Nmmax

We now transf i i
storm the difference wa -0, into a normal variable

e - el - Y- !
) E(e] - o))

V(w;) + V(q)é)

7 =

and arrive at the test statistic

L L]
- ®] - 0

/ 1 1 ! (40)
2 N 2
N1 Nzw

w1max 2max

which is approximately normally distributed with zero mean and
unit variance.

Example 18. Let us carry out a two-tailed test with a =

= 0.10 for the data of Example 16. (40) yields

e - 0.1373 + 0.4345

= 1.0667.

¢/ 1 i -~
;i =
128(~0.4634%)  95(-0.50502)

s 1 f—
ince P(Z>1.0667) = 0.1430 > a/2 = 0.05 the difference between
the values of o'

in both texts can be regarded as non-signifi-
Thus the hypothesis of a statistical interaction between
the variables 'number of coincidences' and

cant.

'kind of text' (the
Odyssey vs. the Iliad) is not confirmed.
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With regard to this interpretation of the test result it

should however be noted that the value of the test statistic
i i lved in the com-
(40) is largely a function of both the Ni invo ;
i i . is ver

putation of the variance. Thus, for instance, if one Nl i y
small, .
ue of the variance. Furthermore, since the value for the

i i test
variance may become relatively large in this case, the .
in order to attain

this N, may have a strong influence on the numerical val-
i

result may be non-significant. Therefore,
i roximately the same
maximum efficiency, both Ni should have app

size.

6. Conclusion

As has already been mentioned, the statistical model for the

i i is not
coincidence of ictus and accent presented in this paper

restricted to the analysis of hexameter verse but can also be

applied to other versification systems. Future research should
therefore not only analyze various kinds of hexameter texts,
but should also extend the application of the model to other
rse.
type:u:ih:imore, there are numerous, rather sophisticated meth-
ods which have been developed for the analysis of contingency
tables (see e.g. the references given by BLALOCK 1979: 33?f).
With the help of these methods one can not only analyze flTSt-
order interactions such as between 'number of coincidenc?s and
'kind of text' but also higher-order interactions of various
kinds. The strength of the relatiomship between the variables
in such multi-dimensional contingency tables may be measured by
a number of coefficients, some of which also permit the meas-

urement of partial associations.

Summary

In the present article by means of some combinatorial delibera-
tions we first derive the hypergeometric probability distribu-
tion as a model for the analysis of the coincidence of ictus
and accent. On the basis of this model a table is developed
which permits an objective classification of hexameter verse ac-
cording to the number of coincidences of ictus and accent. Sub-
sequently the use of some approximations to the hypergeometric
model in the analysis of longer passages of verse is discussed.
Finally a coefficient is presented which allows one to measure
the strength of association between ictus and accent. In order
to facilitate the understanding of the statistical procedures
discussed in this article all procedures are illustrated by at
least one application.

Notes

Three different types of sampling situations leading to the
following three tvpes of 2x2 tables can be differentiated:
(1) tables with both margins fixed (2) with one margin fixed
and (3) with no margin fixed (cf. the discussion in KENDALL/
STUART 1973: S569ff). Although in the present case one might
think that only one margin should be considered as fixed
{(i.e. the number of heavy and light syllables), in the light
of the sampling situation involved it seems in my opinion
appropriate to consider both margins as fixed. As has been
shown by TOCHER (1950), the HPD can be used in the analysis
of 2x2 tables of type (2) and (3) as well

TOCHER (1950) has however shown that a slight modification
of the one-tailed Fisher-Yates test which consists of in-
troducing an additional random process makes this test a
uniformly most powerful unbiassed test for 2x2 tables with
both margins, one margin or no margin fixed.

For a discussion of different definitions of rejection regions
for the two-tailed Fisher-Yates test see ARMSEN (1955)

Unfortunately ¢ does not have such a clear-cut interpreta-
tion as e.g. the so-called proportional reduction in error
measures (for a critique of ¢ and other X“-based contingency
coefficients see COSTNER 1965 and BLALOCK 1979: 299ff).

For a somewhat different approach to defining ¢' see JAGER
(1976), GEBERT (1977) and BOSSER (1979).
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ETUDE STATISTIQUE SUR L'HEXAMETRE D'AUSONE

Pol Tordeur, Renaix.

Abstract
A Statistical Study of the Hexameters of Ausonius

In this publication we are attempting to determine the style of
several poems according to the frequency of the different metri-
cal word types. Having applied the ¥x2 test to the total of the
tables we look for cells with significant values. We then regroup
the observed frequencies of equivalent metrical word types in
order to find out whether the results obtained by applying the
¥2 test to the total of the tables turn ocut to be different.

1. Introduction

Le but de cette étude est double:
1°) comparer entre elles différentes oeuvres de 1'é&crivain latin
Ausone par une étude statistique ayant pour objet la fréguence
de différents schémas métriques de mots.
2°) examiner si les résultats obtenus sont modifiés lorsque 1'on

regroupe des schémas de mots métriguement é&quivalents.

1.1. Ausone a beaucoup écrit, tant en prose qu'en vers. Seule
la partie poétique de son oeuvre retiendra ici notre attention.
Encore fallait-il définir le métre 4 analyser, puisque. les vers
d'Ausone appartiennent a des rythmes différents. Notre choix
s'est porté sur une partie de ses poémes rédigés en hexamétres
dactyliques:

a) un groupe que, par convention et par commodité&, nous ap-
pellerons "néglig&": Ephemerides, Domestica, Parentalia, Profes-
sores et Eclogae1. Il s'agit de divers poémes, généralement courts.
Total: 1001 vers.

b) un 2e groupe,. nomm&, pour les mémes raisons “soigné&":

Cupido + Mosellaz. Total: 582 vers.



c) les Epistulae: 657 hexamétres.
d) les Epigrammata: 282 hexamétres. Pour ces deux derniéres
oceuvres il est évident que seuls les vers complets et ne com-=

portant que des mots latins ont gté étudiés.

Et enfin deux ouvrages d'égale longueur, dont on essalera de
déceler s'ils peuvent &tre assimilés 4 un des quatre groupes
déja définis:

e) l1l'ordo vrbium Nobilium, 168 vers.

f) le Technopaegnion, 163 vers. Ce dernier appelle une
remarque: il revét une forme tellement bizarre3 - Ausone, le cas
est unique, en a terminé tous les vers par un monosyllabe -
que les calculs ont d'abord &té effectuéds sans en tenir compte
(tableaux 1 et 2: Total 2690 vers), puis en l'y incorporant
(tableaux 1, derniéres lignes, et 3; Total 2853 vers). Les dif-
férences observées sont, on le verra, surprenantes.

Au total, donc, 2.853 vers seront analysés, soit environ 85%
des hexamdtres d'Ausone. Ne sont pas retenus les poémes trop
brefs (Praefatiunculae, Griphus, De XII caesaribus), fragmen-
taires (Epitaphia, Bissula, De Fastis) ou d'attribution incer-

. , 4
taine (Appendix Ausoniana e.g.) .

1.2. L'analyse 4 laquelle nous allons procéder s'applique d
la fréquence des différents.types de schémas métrigques; pour ce
faire, nous avons eu recours au test de Pearson ou test X .

On sait que ce test permet, par 1'application de la formule
2
5 !oi = eii
X = e,
: i
i

od e (expected) désigne le nombre d'occurences attendu, prévu
et o (observed) le nombre effectivement constaté, de déterminer
la probabilité d'attribuer au seul hasard le phénoméne observé.
Traditionnellement, on définit le ,seuil de probabilité 4
P = 0,05; on considére donc le phénoméne comme "yvoulu" par
1'auteur si les chances de 1l'imputer au hasard n'excédent pas
5 %.

S'il est facile d'apprécier 1'effectif théorique dans un

tableau restreint, l'opération est toujours longue et fasti-
dieuse lorsque les cases sont aussi nombreuses gque dans notre
tableau n°1. Aussi confie-t-on habituellement le travail & une
calculatrice électronique.

En outre, l'estimation du XZ critique (correspondant &
P = 0,05) n'est pas fournie par les tables habituelles pour le
nombre de cases aussi é&levé que celui gue nous obtenons. On re-

court alors & la loi normale en utilisant la formule5

2

X2 = %% <V2n—1 + z> .

1.3. Afin d'écarter les effectifs trop réduits, quelques
types peu représentés ont &té négligés: les monosyllabes élidés
et divers mots longs, dont l'alignement aurait nécessité une
vingtaine de colonnes supplémentaires et dont la somme se révéle
inférieure & 5 % du total des mots. Dans le méme but, les ef-
fectifs de quatre types de mots trés semblables: v - VU, = = LU,
vu - - et vu - vu, dont la fin coincide toujours avec le de ou

le 5e pied, apparaissent groupés dans la colonne 14.6

En plus, dans chague tableau, on a procédé & 1'addition des
effectifs des types 9 (v - v) et 10 (v - -): c'est que ceux-ci,
localisés en fin de vers essentiellement, sont quasiment inter-
changeables. On pourra dés lors examiner si le manque d'un type
est compensé par le surplus de l'autre type - et la différence —
d'ensemble sera réduite - ou si, au contraire, l'addition de
leurs effectifs continue A refléter une attitude semblable du

podte d leur égard.

2. Confection des Tableaux

Le tableau 1 comporte les effectifs bruts des différents
types prosodiques, Technopaegnion exclu, puis, dans les deux
derniéres lignes, Technopaegnion inclus.

Le tableau 2 propose pour l'ensemble des oeuvres considérées

. 2 .
4 1'exception du Technopaegnion, les valeurs du test ¥~ arrondies

au centiéme.



Le tableau 3 remplit le méme office gque le précédent, mais
le Technopaegnion y est cette fois incorporé.

Le tableau 4 indigue en pourcentage 1'importance relative
par oceuvre de chaque schéma métrigque. On en déduit immédiate-

ment 1l'ordre de fréquence.

3. Observation des tableaux n°1 et 4.

3.1. Premier total, sans le Technopaegnion.

Une grande uniformité se dégage de toutes les oeuvres: le
type le plus employé est le monosyllabe long (col. 2: -,
tableau 1) avec 3065 unités, puis vient le spondée représenté
par 2479 occurrences (col. 6: = -), ce dernier &tant préféré
au premier dans les seuls extraits soignés (2e ligne): c'est
vraisemblablement une caractéristique du "style soigné"

(cf. TORDEUR 1972 § 2 et infra) .

Partout le trochée occupe le 3e rang (col. 4, 1712: = v)
précédant le dactyle (col. 8, 1405: - vvu) puis 1'anapeste
(col. 7, 1203: vu -) sauf dans les Epistulae ou 8 succéde
3 7, séparé de lui par 4 unités seulement - ce qui, sur 3870
mots, est négligeable.

Les neuf colonnes non encore citées se groupent comme suit:
dans 1'ensemble, 3 (vv), 5 (v =), 12 (- - =) et 14, en ordre
variable, précédent 9 (v - v), 10 (v - =), 11 (= = v},

13 (- vu =) et 1 (v) . Les monosyllabes brefs occupent donc
une situation opposée d celle de leurs homologues longs: le

nombre de syllabes n'importe donc pas tant que la durée du mot.

3.2. Total général.

Aprés l'inclusion du Technopaegnion, 1'ordre de préférence
déja constaté reste inchangé. Au total, 1'ordre de 3 et 12
est permuté d 1'exclusion de tout autre changement. Mais &
1'intérieur de cette nouvelle oeuvre, Technopaegnion, l'ordre
est bouleversé: si le monosyllabe long garde la téte, en
revanche, le trochée précéde - et de ioin - le spondée, et
1'anapeste vient en 4e place, suivi de peu par le pyrrhique

(col. 3) et 1l'iambe (col.5).

Cette modification est imputable au caractére insolite de
1'oeuvre, que nous avons déjd évogué: Ausone y recourt 4 des
fins de vers de type - v + v - + = oOu éventuellement
vuv - + - par exemple tandis qu'il exclut le spondée du
dernier pied. Dans les autres oeuvres, par contre, la finale

constitue précisément une des places de prédilection du spondée.

4. observation du tableau n°2.

4.1. Il importe tout d'abord d'examiner si la valeur du xz

obtenue, 227,49, est significative, le seuil choisi étant

P = 0,05. Vu le trés grand nombre d'occurrences des divers
types - prés de 16.000 - et comme les cases du tableau od une
différence est susceptible de se manifester sont elles aussi
nombreuses - septante au total -, on est en droit de s'attendre
d ce que le résultat soit effectivement significatif. Et c'est
bien le cas puisque la valeur coincidant 4 une probabilité& de
0,05 - c'est-d-dire de moins de 5 "chances" sur 100 pour que

le hasard soit responsable de la répartition observée - est

de 68,39.7

4.2. Quelques cases apportent une trés forte contribution
au total. Ce sont:

soigné, type 2, monos.longs 25,81
Epigr. 2, monos.longs 16,57
Epigr. 11, palimbacchées 13,7¢%
soigné&, 9, amphibraques 10,30
Epist. 5, iambes 8,39
soigné, 10, bacchées 8,20
négligé 2, monos.longs 8,06
etc..., et, sur la ligne des totaux, 1l'on constate tout aussi

aisément que le monosyllabe long, par exemple, présente le

chiffre le plus &levé: 56,60, soit prés du cinquiéme du total.

4.3. Si des contributions élevées reflétent de fagon evi-
dente des différences importantes, il est en revanche plus
délicat d'apprécier des écarts plus ténus. C'est ici que le

pourcentage pourrait intervenir, avec ses distensions marquées



comme avec ses faibles divergences. Ainsi, la répartition

en % laisse elle aussi apparaitre de réelles distorsions

(cf. tableau 4): par exemple, 15,32 % du type 2 dans les oeuvres
soignées et 23,35 % dans les Epigrammes, alors que la moyenne
est de 19,16 %. Aussi va-t-on bientdt calculer par case selon

la méthode définie par RAO (1973).

4.4. A présent, penchons-nous sur la partie du tableau 2,

ol, comme nous l'avons annoncé précédemment (1.2), les effectifs
des types 9 et 10 ont &té& regroupés.

Le x2 est cette fois encore significatif, méme s'il ne
s'éléve plus qu'd 201,01 au lieu de 227,49. Cette diminution
refléte normalement la diminution du nombre des cases ol se
manifestent des variations et montre parfaitement qu'un surplus
d'amphibraques (type 9) est compensé par un manque de bacchées

(type 10) et vice versa.

4.5. Les cases qui apportent une trés forte contribution au
total sont bien sfir inchangées si elles correspondent 3 des
nombres qui sont maintenus tels quels (4.2), sans &tre groupés.

En revanche, l'addition des effectifs de 9 et 10 permet
d'éviter 1l'apparition de toute contribution &levée dans cette

nouvelle colonne 9 + 10.

4.6. Afin de faire apparaitre le plus clairement possible
les conclusions que nous améne & formuler 1'étude du tableau 2,
adoptons les conventions suivantes en établissant le tableau
n°5. Dans la le partie, qui correspond aux cing groupes
d'oeuvres analysées jusqu'd présent, on lira + ou - lorsque z
de la case correspondante dépasse + 1,96 et refléte dés lors
un surplus ou un manque du type métrique considéré. Cette fagon
permet de montrer tout de suite au lecteur les cases signifi-
catives et lui évite la lecture fastidieuse de tous les effec-
tifs de z. Dans les cases ol z n'est pas significatif, les
mémes signes + ou - sont encadrés de parenthéses: la tendance

4 l'abondance ou au déficit est ainsi illustrée.

4.7. Immédiatement, 1'on constate une nette opposition
entre les deux premiers extraits. Certes, dans les cases 4, 5,
6, 7 puis 11 et 14 n'apparait aucun signe significatif mais
dans les premiéres au moins les &carts de pourcentages sont,
il est vrai, réduits (tableau n°4). L'essentiel est que par-
tout ol apparait dans les deux premiéres lignes un + ou un -

significatif, le signe soit opposé d'une ligne 4 1'autre.

Les Epitres tiennent un juste milieu. Les différences ne
sont-elles pas significatives dans quatre cases seulement?
Et ce malgré 1'importance de l'oeuvre: avec 3870 mots, elle
vient au 2e rang (cf. tableau n°1).

Les Epigrammes, par contre, procédent d'une technique plus
négligée: deux termes brefs sont significativement abondants
en défaveur de trois types longs. Cette allure se confirme de
fagon é&clatante méme dans les cases non significatives: tous
les signes sont (-) a partir de la 4e colonne 4 une seule ex-
ception prés.

Enfin les villes présentent des écarts significatifs dans
des cases opposées. De méme que les Epigrammes (ligne 4 des
tableaux) ressemblaient quelque peu aux oeuvres négligées
(ligne 1), de méme les Villes (ligne 5) rappellent quelque peu

les oeuvres soignées (ligne 2) par 1la disposition des signes
dépourvus de parenthéses.

4.8. Notons €ncore, au terme de ce Premier examen, que les
différences les plus marquées se manifestent dans deux blocs
de colonnes: 1 4 3 et 8 4 14. Entre ces deux ensembles, les
colonnes 4 4 7 constituent une sorte de terrain neutre ne
comportant dans cette 1e partie du tableau n%5 qu'une seule
case significative!

5. Observation du tableau n°3,

Cette fois, le Technopaegnion est é&galement pris en con-
sidération.

2
5.1. La valeur du X est, voyons-nous, 772,48 - infiniment
significative puisque le x2 critique, correspondant & P = O 05
est 84,5.8' , ’



5.2. Une remarque s'impose immédiatement: le Technopaegnion
fournit 4 lui seul plus de la moitié du x2 total.

Ce phénoméne se manifeste d'ailleurs réguliérement dans di-
vers types de mots: si le trochée fournit, dans sa colonne 4,
une contribution remarquablement tlevée, on ne doit pas s'éton-
ner devant les chiffres importants du monosyllabe long (col. 2)
car il s'agit 1a d'une caractéristique singulidre de cette
oceuvre, sur laquelle 1'attention du lecteur a déja été attirée
(3.2). Pareillement, 1'amphibraque et le palimbacchée rejoi-
gnent le bacchée et le spondée par leur haute contribution.
Parmi tous ces types, les monosyllabes longs, amphibraques et
palimbacchées s'etaient déjd signalés (4.2) par leur chiffre X
sleve dans le tableau n°2: c'est donc dans 1'usage de ces trois

schémas métriques que l'on observe le plus aisément d'amples

variations.

5.3. La répartition en % (tableau 4) nous renseigne immédiate-
ment sur le sens général des variations: dans le Technopaegnion,

les types 1 4 5 présentent tous un surplus, parfois écrasant,

presque rejoints par 1'anapeste (type 7). Inversément, tous les
mots de quatre mores et plus (4 partir du type 6) sont plus ou
moins rares. L'anapeste se distingue dans ce domaine, avec un
dcart de prés d'1/3 % seulement, alors que toutes les autres
difféerences dépassent 1 %: c'est que l'anapeste apparait plus
que de raison dans les fins de vers (cf. § 3.2).

La plus grande parcimonie se fait jour chez les types 9
(o - v : 0,38 %) et 10 (u--:0%l). C'est que la place de
prédilection de ces deux derniers est la finale et que, pré-

cisément, Ausone les en exclut, dans le Technopaegnion, au pro-

fit du monosyllabe (cf. § 3.2 encore).

5.4. Le TeChnopaegnion9 ne se singularise donc pas unique-
ment par une profusion de monosyllabes mais bien par un surplus
de tous les mots brefs, compensé par un mangue de tous les

types longs - surtout a partir du type 8: le tableau n°5, 2e

partie, nous 1'indique trés clairement. De surcroit, les écarts
sont trés grands. J'indiquais précédemment (§ 4.6) que jrévitais

au lecteur la liste fastidieuse de tous les effectifs de z.
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Que 1'on
o ' me permette toutefois, pour illustrer les fortes
iations, de les citer ici 4 titre d'exemple:

type z type 2

1 + 3,29 _

2 + 8,63 3 _ 222
s o 10 - 7,37
4 + 16,53 11 - 5 31
5 (+ 1,70) 12 - 142
6 + 7,34 13 - 339
7 (- 0,55) 14 _ 3:64

L'opposition ent
re mots brefs
- et longs est on ne peut plus

Si 1l'on effectue un test supplementalre en regroupant les
qp (s] P 1 PP e n aegnion,
C1r rYemleres oeuvres Our es o OSer aux Techno
D
on obtient evidemment les mémes valeurs de Z,

N de sign ¢
deux & deux, ce qui donne gne opposeé

T 2 3 4 5 6 7 8414

Techn. | = = (=) - (=) + (+
autres | + + (+) + (+) - E—; 232232 t

L'originalité
€& du Technopaegnion en devient &clatante! Elle est

a ce point forte que le X obtenu lors de ce test supplellen—

taire est :
de 542,61: pour 13 degrés de liberté (deux lignes

horizontales e 4 %
t pes de mot -
S ct. § .2), c'est pheno

5.5. Cet

afflux de mots b
refs, entrat
raréfaction ! alnant fatalement une

des t
ermes plus longs, provoque logiquement un ac-

net du nombre global d
e mots
les calculs suivants: o e o et

croissement

a) sans Technopaegnion:

nombre de vers nombre de mots
n, 9 &
: i g observé| prop. % vers différence
négl. 1001 37,2 5
. g 990 596
Eoig; 582 21,6 3343 3452 G
Epis = 657 24,4 3870 3903 e
pigr. 282 10,5 1807 1679 ot
Ordo V. 168 6,2 985 992 128
- 7
2690
100 15995 15995 o]




&ja di sur-
Les oeuvres soignées, comme On 1'a déja dit (§ 3.1 et
E i termes
tout 4.4) présentent moins de mots gue prevu, pulsque les
. 3 i 1'on
longs 1'emportent sur les courts, 4 1'inverse de ce que

N bos 2
observe dans les poémes négliges.

b) avec Technopaegnion:

lnombre de mots
rop.%
ngmbre - Zerdobservé pveJL:s différence
i 63
g | - 78
&g1. | 1001 35 5990 | 606
23?1 582 20,5 | 3343 | 3537 -1?3
Soier.| 657 23 3870 | 3987 | -117
poigr.| 282 9,9 | 1807 1715 |+ 92
vl 68 5,9 985 1023 | - 38
rechn.| 163 5.7 | 1323 988 | + '
2853 100 | 17318 | 17318 0

i A i la quasi
Cette fois, le Technopaegnion accapare d lui seul q

. .
i ntent encore
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totalité du surplus. Seules, pig tent
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g x-ci par
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de majeste, tandis qu’ une abondance de

é angue
aux Epigrammes un rythme saccadé, plus proche de la lang

parlée.

'emploi
5.6. Aussi doit-on faire preuve de prudence dans l'emp

" lln’e ll—
des termes "soigné" et "négligé". Ce que 1'on appelle g

insi -il du
E i nre - ainsi en est-i
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i £i aegnion
par exemple, il serait absurde de qualifier le Technopaegq

’ e
isti écé référence pour

Si la statistique déceéle une p

e - aux termes

. R
de poéme négligeé. .
- ativ
les mots brefs et une répugnance toute rel , ot
e une parenté avec ce que nous avons de
i i e oeuvre
"style négligé", ce que 1l'on vient de dire de cett
comme "s e ) '
ure que cette répartition résulte d'une

longs, c'est-a-dir

nous autorise & concl

volonté délibérée du poéte.
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Quant 4 cette séparation entre vers "soignés" et podnes

"négligés", elle ne se manifeste pas uniquement a4 1'intérieur
de l'oeuvre d'Ausone: Prudence en montre également 1'exemple,
de méme gue de nombreux auteurs de 1'4ge classique - les re-

cherches auxquelles je me livre actuellement le prouvent1o.

6. Regroupements de types métriques équivalents.

6.1. Les x° totaux des tableaux 2 et 3 sont trds &levés. Nous
allons essayer de les réduire en regroupant des types de mots
interchangeables.

L'expérience a tout d'abord &té tentée avec les mots équi-

valent 4 deux longues (situés col. 6 4 8 = types - -, vu -,
- vu), mais la différence entre ceux-ci reste significative. Il
en est de méme avec les mots de trois longues (col. 12, 13 et

une partie des effectifs de la col. 14: resp. types - - -,

- LU - et, col. 14: = = vuU + VU - - + LU - uL) .

6.2. Bien que ces mots soient, nous le répétons, inter-
changeables d'un point de vue strictement technique, Ausone ne
les emploie donc pas indistinctement. En effet, le type 6 com-
porte deux longues (-~ -) tandis que les types 7 et 8 comptent
une longue et deux bréves (resp. vu - et - uvu) le rythme ob-
tenu est dés lors dissemblable et entratne des exigences dans

le choix du vocabulaire. ARinsi, le test portant uniquement sur
les types 6

N

3 8 du tableau n°2 se révéle significatif &
P = 0,02. Mais dés que 1l'on considére également le Techno-

paegnion et, pour les mots de trois longues, dans tous les cas,
l'écart est trés significatif.

6.3. Les résultats sont, par contre, plus intéressants lors-
que l'on additionne les effectifs des colonnes 9 et 10 - ainsi
qu'il a été procédé dans les tableaux 1 4 5.

Les deux types ici considérés se rencontrent, sauf exception,
en fin de vers od la quantité de la derniére syllabe est in-
différente. De plus, il s'agit souvent de formes variables des

mémes mots: aucun argument rythmique ou linguistique ne permet
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dés lors d'accroltre deélibérement les effectifs de 1'un O
1'autre type. Aussi est-il tout a fait logique que, dans les

tableaux n°2 et 5 (le partie), 1e résultat de cette nouvelle

ifi i 'i ibue considérable-
colonne soit non significatif et gqu il contrib .

2
ment & faire baisser le ¥~ total. ' .
Par contre, lorsque 1'on incorpore le Technopaegnion :
’

i & i 3 nouveau mani-
tableaux n°3 et 5 (2e partie)), 1'écart devient

~ a .
¢] (U v etv ) d tel POlIlt que les Epitres devlennent s19

~
i i slr.
nificatives, mais dans le sens inverse bien

6.4. Le tableau n°b6 résume les résultats de ces tentatives

2ra cal-
de regroupement. Le 2 de chaque case a tout d'abord ete ¢

é i mi 3 olonnes:
culé en limitant le tableau & 5 C . . R
- les mots brefs: monosyllabes brefs et longs et py

atri es longs;
ces derniers étant équivalents métriques des monosyllab gs;

— les mots de 3/4 de pied: trochées et iambes;

_ les mots équivalent & 1 pied: spondées, anapestes et

dactyles;
- les types 9 et 10 avoqués ci-dessus;
- tous les termes plus longs.

ir trois colon-
On a ensuite condensé davantage encore pour obtenir

i g i ous
nes: les deux premiéres restaient inchangees tandis gue t
les types restant, 6 4 14, étaient regroupes. n
n m'a semblé utile afin d'éviter la

es colonnes 6-8, 9-10 et 11-14.

Cette derniére opératio
lecture de signe opposés dans 1 . o ne
Certes, un premier mouvement d'ensemble se man1fes%a1|. ? j .
les cases significatives arboraient le méme signe @ 1 1ntefze
d'une oeuvre donnée. Ainsi, dans la 1e partie du.tableau n°6,
localise-t-on les + dans les piéces soignées, puis, dans la

& i istulae
2e partie du tableau, deux + supplémentaires dans les Epis
is - hnopaegnion.
et trois dans le Tec .
& i 3 ans la

L.a contraction en trois colonnes éclaire a nouveau,

1e partie du tableau,
\ R . s
—~ 1a similitude entre poemes négligés et Epigrammes,
igné - + aux
- le parallélisme relatif entre vers solgnes (- et

extrémes) et les villes (- et (+) aux memes postes) ,

- le juste milieu, la position indéterminée des Epitres.
Les différences sont dans l'ensemble d&jd bien nettes: huit
cases sur quinze sont significatives.

Lorsque nous faisons intervenir le Technopaegnion, dans la
2e partie, la situation &volue bien sfir: 14 cases sur 18 re-
goivent un z supérieur en valeur absolue &4 1,96. Dans les oeuvres
soignées, Ausone montre une nette aversion pour les termes brefs
(z = =-7,57); cet ensemble de poémes est d'ailleurs le seul ol le
poéte confére la primauté au spondée et non au monosyllabe long
qu'il préfére dans toutes les autres oeuvres (cf. tableau n°4).
Inversément, 1'auteur y recherche les mots longs (z = + 9,26),
en particulier les types 11 4 14, puis-je préciser, car avant
la réduction en un tableau de 3 colonnes, les z é&taient de
+ 4,74 pour les types 6 4 8, + 1,17 pour 9 et 10 et d&jd + 5,67
pour 11 & 14.

Inversément, les Epigrammes sont garnies de mots brefs
(z = + 5,02) et le Technopaegnion créve tous les plafonds avec
des z de + 9,43, + 15,23 et - 20,02. Avant la réduction en 3
colonnes, ce dernier chiffre était remplacé par - 9,14 pour les
types 6 4 8, =-9,96 pour 9 et 10, - 8,50 pour 11 & 14.

~

limite a

Et je me
citer ici les z supérieurs en valeur absolue & 5 tant
les différences observées sont fortes!

7. Conclusion

8'il en était encore besoin, voici mis en é&vidence tout au
long de ces pages le danger que fait courir 1'appréciation glo-
bale d'un résultat: idéalement il faut examiner chaque tableau
- quelle qu'en soit 1'étendue - case par case, avec la prudence
nécessaire. Et de surcroit il faut tenir compte du choix des
ocoeuvres 4 1l'examen desquelles on procéde. L'exemple du Techno-
paegnion le prouve d souhait: 1'insertion de ce poéme dans le
tableau n°3 modifie grandement les résultats obtenus au tableau
n°2; certes, son caractére excentrique n'en ressort que plus
facilement mais, comme je viens de le dire, illustre combien
il efit &té fallacieux de porter un jugement d'ensemble sur
1'oeuvre d'Ausone sans opérer en son sein les distinctions
opportunes.
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Les lumiéres de la statistique sont en effet indispensables
pour éclairer les types métriques que le poéte favorise ou au
contraire évite de fagon significative dans ses différentes
oeuvres. Le bas du tableau n°4 nous montre les confusions aux-
quelles ne manque pas de mener une extrapolation exagérée,
basée sur la seule comparaison des fréquences.

Les trois types de mots les plus souvent représentés sont
les mé@mes dans toutes les oeuvres, dans un ordre 2 - 6 = 4 qui
n'enregistre de permutation que dans les poémes soignés et le
Technopaegnion. Puis les anapestes et les dactyles se succédent
tour & tour, suivis d'un 3e groupe ou figurent péle-méle les
col. 3, 5, 12 et 14 tandis que le peloton des types 1, 9, 10,

11 et 13 ferme la marche. Des cadres signalent les types gui
franchissent quelgue peu la limite séparant les deux derniers
groupes, par deux fois seulement.

Si nous considérons enfin le Technopaegnion, NOUS ne sSerons
pas surpris d'y constater le grand désordre: ce n'est qu'ici
qu'Ausone relégue le spondée a la 3e place, qu'il propulse le
pyrrhique au 5e rang, qu'il rejette le dactyle au 7e et les mots
longs au 10e tandis que les monosyllabes brefs grimpent au 8e
poste. Quelle permutation dans 1'ordre habituel!

Cette mise au point étant faite, la présente étude permettra,
j'espére, d'éclairer le lecteur sur les deux points aque 1l'on se

promettait d'examiner (§ 1):

1°) La comparaison des différentes oeuvres d'Ausone nous
améne & la conclusion que les oeuvres "négligées" abondent en
mots brefs, et accusent un déficit de termes longs, et que les
podmes "soignés" présentent le phénoméne inverse. Parni ces
derniers, on compte la Moselle et le Cupidon essentiellement,
dont semblent se rapprocher les Villes. Au nombre de celles-14,
en revanche, figurent divers extraits groupés sous le lemme
‘négligés', les Epigrammes et, moyennant les restrictions dé-

veloppées précédemment (§ 5.7), le Technopaegnion.

2°) Le regroupement de mots métriquement équivalents permet
de conserver un écart significatif au sein méme de ces regroupe-
ments, si les types considérés sont sémantiquement et rythmique-

ment différents - tels les mots de deux et trois morae.

Par contre, la fusion des types 9 et 10 méne & une baisse du x2
global: c'est que ces schémas, parfaitement interchangeables,
sont employés quasi indifféremment par Ausone.

L'aspect positif de ces conclusions se révéle encourageant:
il ne mangue plus que de procéder i une enquéte similaire, tant
parmi d'autres &crivains latins - podtes ou prosateurs - que
p?rTi des témoins d'autres littératures. Les dépouillements
déja publiés ainsi que les recherches en cours, font attendre

avec impatienc &
)o) e des résultats que l'on espére prometteurs.

Notes

1 ) . .
Soit les livres 2 4 5 et 7 de 1'édition de R. PEIPER dans la

collection Teubner (Leipzig 1886) i &
T L y repris tout récemment pa
g. ERE$E1§meme collection, 1978) sous les numéros 2, 8 & $2f
, .

En fait, la gualification de ces d
Lt . eux groupements repose
des critéres objectif§§‘c§. par ex. TORDEUR ?1970: 9688969)Sur
Cﬁt?e repartition a déjd eté effectuée précédemment lors du
gf01gagez te;tes qui servent de base 3 ma thése de doctorat:
v X. Computer and the Humanities 5 - 3
p.103, réf. L. 389. =8 RIS 2ake.

Le titre n'en signifie-t-il pas "5 ! L i
ectiue s P jeu d'art", "excercice de

neE;eEEtg:, lefC?zto‘NuptialiS, fait d'hémistiches virgiliens,
ce fait véritablement fi i
i o igurer parmi les oeuvres

Pour ces données th&oriques ainsi que pour la réalisation
pratique des calculs, j'exprime avec reconnaissance ma dette
Eqvers M. Edmond ROBAYE (Université Libre de Bruxelles) qui a
d}gq voulg consacrer son attention d4 leur mise au point. J'ai
bEja tente une premiére expérience (la méthode choisie é&tait

eaucoup plus simple) sur les cing grands poémes en hexamétr
de Prudence: cf. TORDEUR (1972). ¢

Tout bon manuel de statistique explique et

ma@iement de_ces formules; en %anguepfrgncaisefliﬁsgzstlgon-
59111§E particuliérement l'ouvrage de Ch. MULLER (1968), par-
ticuliérement les pages 98 & 100 et la table p.239, repfis et
ampliflg‘en trois volumes: MULLER (1973, 1978a, 1978b). Dans
la ﬁernlgre formule cit@e en ces pages, n représente le nombre
de "degrés de libertés", c'est-d-dire (h-1) x (1-1), h re-
presentant le nombre de cases du tableau en "hauteué" et 1
le nombre correspondant en "largeur". Dans notre tableau n°1
par ex., avant additicn du Technopaegnion, on analyse 14 types



en cing oeuvres; on en déduit donc n = (14-1) x (5-1) ou

13 x 4 = 52. Les tables donnent z correspondant apP=0,051la
valeur de 1,645. Toutes ces données permettent alors le calcul
du xz.‘Pour tester ensuite chaque case, on a alors suivi la mé-
thode exposé&e par RAO (1973: 393).

6 A . .

Seul vu - - se rencontre aussi occasionellement en fin de vers.
On emploiera dans la présente &tude les schémas traditionnels

v = bréve, - = longue. En outre, vv = -—.

: cf. TORDEUR (1972) § 5.2 et note 5. Pour donner une idée plus
précise du degré de signification atteint ici: de la formule
citée plus haut (§ 1.2) on tire z

A 2X2 — / 2n-1 = 11,18.

On sait que z = + 1,96 correspond 4 P = 0,05, le seuil de sig-
nification que nous nous sommes fixé. P devient trés rapidement
minime:

z =+ 2,326 indique P = 0,02

z =+ 2,576 indique P = 0,01

z =+ 3,291 indique P = 0,001

z = + 3,891 indique P = 0,0001

z = + 4,417 indique P = 0,00001.

D&s que z atteint 4, P est donc d&jd inférieur a 1074,

8 C'est le moment de rappeler que Technopaegnion signifie "ex-
ercice de technique (poétique)" (cf. § 1.1 in fine et note 3)
- pour autant, bien sfir, que 1l'on puisse proposer une tra-
duction assurée pour ce terme.

9 cf. note 2. En outre, la répartition des différents

types de mots ne constitue bien entendu qu'un critére parmi
d'autres: dans le domaine de la métrique, des écarts survien-—
nent é&galement dans la fréquence, la place et le type des
glisions, les arrangements verbaux en fin de vers, ... de méme
que dans le choix du vocabulaire - par exemple. Mais ces con-
sidérations, pour intéressantes qu'elles soient, débordent du
cadre de la présente étude.

10 11 est intéressant de constater que le poéte Prudence adopte
une attitude quasiment semblable, méme si la méthode pour 1'ap-
précier est plus simple (cf. TORDEUR 1972: § 6.7 et 6.8). Les
autres écrivains auxquels je travaille actuellement se com-
portent souvent de la méme fagon, mais il est prématuré de
tirer dés A présent des conclusions d'ensemble.

n Certes, le tableau des fréquences (tableau n°4, bas) indique
la grande différence de comportement entre ces deux types mé-
triques: ils sont presque diamétralement opposés. Je les re-
groupe ici pour des raisons morphologiques: ce sont bien les
mémes mots que les circonstances de la prosodie rendent

tantdt brefs tantdt longs. Le fait que la colonne 1-3 soit
presque toujours significative montre que ce regroupement n'a
pas pour effet d'atténuer les différences, tant est forte la
prédominance du monosyllabe long.
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Tableau 6 : Regroupement successifs de types de mots

1e partie: Techn. exclus
1-3|4-5| 6-8( 9-10|11=-14 | 1 -3| 4-5| 6-14
négligé | + (=) (=) (=) - + (=) -
soigné . (=) + (=) + = (=) +
Epist. (=) + = (+) (+) (-) + (=)
Epigr. + (=) (+) (=) - + (=) =
ordo V. = (+) (=) (+) (+) B (+) (+)
2e partie: Techn. 1inclus
1-3|4-5| 6-8| 9-10/11-14 | 1 -3| 4 -5[|16-14
négligé | (+) | - (+) (+) (=) (+) - (+)
soigné = - + (+) - -
Epist. = =) (=) + + - (=)
Epigr. + = (+) (=} - + - =
ordo V. = (+) (+) (+) h - (+) +
Techn. + + - = e + + N

A Note on PoL TorDEUR'S PAPER “ETUDE STATISTIQUE SUR
L'HEXAMETRE D'AusoNE”

Ridiger Grotjahn, Bochum

In the following note on P. TORDEUR's paper "Etude statisti-
que sur l'hexamétre d'Ausone"” (pp. 75-96) in this volume) I first
want to comment on the test for deviation in a single cell of a
contingency table used by TORDEUR in his attempt to determine the
style of several poems of Ausonius according to the frequency of
different metrical word types. I then want to show that, without
the computation of appropriate coefficients which measure the
relationship between two or more variables independently from
the sampling error, in the analysis of contingency tables one

may arrive at conclusions which may be not completely justified.

1. Test for Deviation in a Single Cell

In extracting information from his Table 1 (p. 92 in this
volume), TORDEUR interprets not only the contribution of each cell
to the X2 value obtained for the whole table with the help of the
statistic (oi—ei)z/ei, but he also tests the deviation observed
for significance (cf. TORDEUR's Table 5). Since neither TORDEUR
himself nor most statistical textbooks explain the test for
deviation in a single cell, a short comment on this method seems
to be indicated. (Readers interested in more detaiied informa-
tion are referred to HABERMAN (1973) and REHAK/KEHAKOVA (1980).)

Let us illustrate the use of the test for deviation in a
single cell by means of the second cell of the row entitled
"Egigr." in TORDEUR's Table 1. In order to test whether the ob-
served frequency of 422 deviates from the value expected under
the null hypothesis of independence between the variables 'poem'
and 'metrical word type', we pool those frequencies which are
the result of a cross-classification of the metrical word types

1,3,4,..,14 and the texts "négligé", "soigné", "Epist." "ordo v.",
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and "Techn.". In this way we obtain from TORDEUR's Table 1 the
following 2x2 table:

Table 1. 2x2 Table Obtained from TORDEUR's Table 1

metrical word type
poem 2 others TOTAL
Epigr. 422 1385 1807
others 3027 12484 15511
- 3449 13869 17318
—

This 2x2 table can now be tested for significance in several
different ways. We can, for example, use the Fisher-Yates test,
which is an exact procedure, Or the various approximative methods
such as the x2 test or the z test (cf. the discussion of these
procedures in R. GROTJAHN, "A Statistical Model for the Coinci-
dence of Ictus and Accent", ppP. 33-74 in this volume).

Since TORDEUR uses the z test I will confine myself to ex-
plaining this procedure only. Its application to the above 2x2
table as well as to the remaining 73 cells of TORDEUR's Table 1
is justified because the frequencies are sufficiently large. The
2z test can be very easily calculated, and compared to the X
test has the advantage that the sign of z indicates the direction
of the difference between observed and expected frequencies.

There are several equivalent formulas which can be used in
the application of the =z test. We will present only two, both of
which are very simple to calculate on the basis of contingency
tables such as TORDEUR's Table 1.

The two formulas can be derived from the well known X2 statis-

tic for 2x2 tables

2
(ad - bc)
0 Ta+b) (a+c) (c+d) (b+d) ' .

X2 =

if we denote the frequencies of a 2x2 table not by a, b, ¢, and

d, but as it is shown in Table 2.

- g9 -

Table 2. General Form of a 2x2 Table

n, . n, -n,.
ij i. nlj Dy,
n .-n,. n-n, -n .+ -
s A By i. .J nij neny |
n . n-n
.3 j "

Since, for df=1, Z= x2, it follows from (1) that

2 = Vi ad - bc
V(a+b) (a+c) (c+d) (b+d)

hi .
which after some simple rearrangements can be written using the
notation of Table 2 as

nn,. - n, n .
e WA Sk (2a)
a
Vni‘n.j{n—n.j)(n—ni.)
or as
n, n .
n,, = —4=_+J
Z.. =n — n
i3 ; (2b)

J/ n; n,
—2 Jd(n-n . w

n ( .j)(n ni.)
Applying (2a) to the data of Table 1 we obtain

z = /7378 17318(422) - 1807(3449)
V1807(3449) 13869(15511)

Let us now illustrate how (2) can be used if we do not

previously establish a 2x2 table. Using (2b) we obtain e.g. for
th i i .
e metrical word type 6 in the row “"Techn." of TORDEUR's Table 1

106 - 1323(2585)
8 17318 = -7.3,

1323(2585)
J323(2585) 14933 (15995)
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which is exactly the same value as given by TORDEUR in his first
table on page 83.
: []
If we compute the z statistic for all cells in TORDEUR's
Table 1, we get the data displayed in Table 3.

Table 3. Z Scores Obtained in the Test for Deviation in
a Single Cell

types négligé soigné | Epist. Epigr. ordo V. Techn.
-3.8 1.5 -1.0 0.7 2.4 343

; 2.0 -7.4 -1.8 3159 -3.4 8.6
3 1.9 -3.0 -0.8 2.6 -2.1 1.1
4 -4.0 -3.0 -2.2 -1.8 0.7 16.5
5 -1.3 -1.0 3.1 -1.9 -0.7 1.7
6 2.0 2.6 -0.1 0.4 -0.4 -7.3
7 -0.6 1.3 0.1 -0.7 0.3 -0.6
8 0.8 3.3 -2.6 2.1 0.8 -5.2
9 2.9 -2.9 2.1 0.5 1.9 -6.4
10 -1.1 4.4 2.6 -1.1 -0.2 ~-7.4
11 -0.8 2.3 4.1 -3.6 1.2 -5&3
12 .3 3.5 -1.7 -0.4 0.0 -4.4
13 -1.8 2.6 1.9 -3.0 25y, -2.4
14 -0.0 2.2 1.0 -1.8 1.1 -3.6

In interpreting the results of Table 3 we have to take into
account, however, that we have carried out a total of 74 tests.
1f we consider these tests as a "family" of simultaneous tests
(cf. MILLER 1966 and MATTHAUS 1980), the actual significance
level may be considerably larger than the nominal one, which has
been set at a = 0.05 by TORDEUR. If we require that all 74 tests
should have the same significance level the nominal level o may
be adjusted by dividing it by the number of gimultaneous tests.
If we denote this number by r, the adjusted level is then

a' = a/r. (3)

In the present case we obtain a' = 0.05/74 = 0.0006 which cor-
responds to |zl = 3.4, a value which is much larger than Izl =
= 1.96 used by TORDEUR. The effect is that only 18 cells show

significant deviations, whereas in TORDEUR's analysis 44 cells
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turned out to be significant (cf. TORDEUR's Table 5, 2nd Part).
Furthermore, out of the 18 significant cells there are 9 from
Technopaegnion, which seems to indicate that this poem differs
considerably from the other ones.

Moreover, if we compare the number of significant cells
in the row "soigné" with that obtained by TORDEUR, we realize
that there are only 3 significant cells whereas in TORDEUR's
Table 5 there are 11 significant z scores in the corresponding
row. As this example shows, the adjustment of a may lead to con-

siderably different results and thus to different interpretations
as well.

2. Measuring the Strength of the Relationship between the

Variables 'Metrical Word Type' and 'Poem’

In interpreting the z test as well as the various x2 tests
carried out by TORDEUR we have to take into consideration that
the magnitude of the z or X2 values obtained depends on the
sample size.1 The larger the sample size, the larger the z or
X® values even if the strength of the relationship between the
variables is the same in the tables under investigation. Thus,
interpreting highly significant z or X2 values as indicating,
for instance, strong differences between two or more poems may
be not correct.

There exist, however, various contingency coefficients which
allow us to measure the strength of the relationship between two
or more variables independently from the sample size. One of
these measures is the coefficient Cc introduced by CRAMER which
is very practical if we have already calculated X2 values. C
is defined (cf. e.g. BLALOCK 1979: 305) as

XZ
Cc = V nemin(r-1,c-1) (4)

where r designates the number of rows and ¢ the number of columns

in a rxc contingency table. Cc can vary from zero to unity and
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becomes equivalent to the well known @ coefficient in the case

a of 2x2 table. Cc is zero if there is absolute agreement bet-

ween observed and expected frequencies and approaches unity if
the deviations increase.

Let us now calculate some Cc coefficients for TORDEUR's data.
Taking the Technopaegnion into account TORDEUR has obtained for
his Table 1 a X2 value of 772.48, and excluding the Technopaeg-
nion a value of 227.49 (cf. TORDEUR's Tables 2 and 3). From these

2 values we obtain for the table including Technopaegnion

_ 772.48  _
c, = ’T73T§T§T = 0.0945

and for the table without Technopaegnion

/227,49
= [fgEL—_ -
Cc 75965 (4) 0.0596.

Although both values are extremely significant (P << 0.1:10"
in both cases) both coefficients indicate a very high degree of

homogeneity in TORDEUR's Table 1. Since the value obtained with-

two X

8

out taking Technopaegnion into account is only half of that ob-
tained in the analysis including Technopaegnion, this poem seems
to differ to some extent from the other ones. We therefore compute
C_ from the extremely high X2 value of 542.61 obtained by TORDEUR

in comparing Technopaegnion to the pooled remaining poems (cf.

TORDEUR p. 83):

_ /542.461 _
Cc = T9318 © 0.1770.

Although this value is considerably higher than Cc = 0.0596 ob-
tained for TORDEUR's Table 1 excluding Technopaegnion, TORDEUR's
interpretation of the X?value as indicating a very high degree
of originality is in my opinion not Jjustified.

This conclusion is supported if we calculate KENDALL's coef-
ficient of concordance W (cf. KENDALL 1962 or GIBBONS 1971: 250ff)
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for the rank ordered data of TORDEUR's Table 4B. W is defined as
follows:

15

12 ;
W = _ c(r+1),2
c2(r3_r) / 1(Ri. 2 ) (5)

i=

where Ri. designates the sum of the ranks in column i.

In order to compute W, we first arrange TORDEUR's Table 4B in
a slightly different way. We assign the rank 1 to the smallest
frequency of a row, the rank 2 to the next smallest and so forth.

In this way we obtain the rank orders represented in Table 4.

Table 4. Rank Order of the Relative Frequencies in
TORDEUR's Table 4B

types negligé soigné Espist. Epigr. oOrdo V.| R, | rechn.] R
i. 1 i.
; 1? 13 14 12 13 66 8 74
3 6 10 ; : ; ; 1 7
i . i ] 6 12 41 5 46
E 4 s i 3 3 15 2 17
2 s 1 ° 8 8 39 6 45
0 : . i 2 2 9 3 12
g ) i : 5 5 24 4 28
5 o 13 4 q 21 7 28
o L i 12 10 9 55 13 68
s r . 11 11 14 55 14 69
1 2 . 10 13 11 57 12 69
e . .. 9 7 6 35 9 44
i) 5 2 13 14 10 62 11 73
8 9 7 40 10 50

W .
€ now compute W and obtain for the data including Technopaegnion

14
- 12 z
W= 55— (r, - &£015),2 _
62(143-14) CFE- 5 )" = 0.8825

and for the data without Technopaegnion
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14
W A 1z ; (R, - 2U13))2 - 0.9138.
5°(147-14) {3 ’

Since for large c and/or r

x2 = c(r-1)W with df = -1, (6)

W can be tested by using x2 tables. We obtain xz = 6(13)0.8825 =
= 68.84 (P << 0.001) and X2 = 5(13)0.9138 = 59.40 (P << 0.0071).
Thus, in both cases there is a high degree of concordance (with

a very high probability not due to chance) among the different
kind of texts with regard to the rank orders of the frequencies
of the metrical word types. This conclusion is sustained if we
calculate Spearman's rank correlation coefficient ry for the

rank order obtained for Technopaegnion and that which we can as-
sign to the row "TOTAL" in TORDEUR's Table 4A. We get ry = 0.8242
which indicates a high degree of agreement between the two rank
orders. Since ry is significant with a < 0.001 the difference bet-
ween the rank order of Technopaignion and that of the remaining
poems can be attributed with good reason to chance. As is how-
ever shown by the highly significant CC = 0.1770 there are never-
theless significant differences in the frequencies between Tech-
nopaegnion and the other poems, although these differences are
not as important as argued by TORDEUR.

Finally I want to examine two other conclusions at which
TORDEUR arrives. According to TORDEUR there is a clear difference
between the two kinds of text "entitled "négligé" and "soigné&"
respectively (cf. p. 81). This seems to be correct if we compare
the two kinds of texts only with the help of a xz test. We ob-
tain X?3 = 97.08, which is highly significant. If we compute Cc
however, we dget CC = J@?Tﬁﬁ?ggii = 0.1020 - a value which does
not support TORDEUR's statement very well.

The second conclusion concerns the metrical word types 9 and
10, which according to TORDEUR are completely interchangeable and
show almost no differences in their distributions (cf. TORDEUR

p. 89). Comparing these two metrical word types with the help of
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2
a X~ test, howewv i = i i i
e ’ er, yields X5 32.09, which is highly significant.

i g phas efinanch oo Bt Ty S5, . s
g Technopaegnion with the other
poeTs and higher than that obtained in comparing the rows "nég-
1igé" and "soigné&". The conclusion that there is a clear difference
in the case of Technopaegnion and that in the case of the metrical
word types 9 and 10 there is almost no difference seems, there-
fore,to be hardly justified. In my opinion one should rather con-
clude that in both cases there are significant but not very im-
portant differences between the poems. Taking the results of the
test for deviation in a single cell into account, the differences
between Technopaegnion and the other poems seem to be, however,

more important than those between the metrical word types 9 and
10.

Note

Since the statisti N 2 i i
oo ) ic (oi ei) /ei ;s only approximately distrib-
ed as X7, I use the notation X“ instead of x2 which is the

notation used by TORDEUR.
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: 1
SENTENCE LENGTH IN GREEK HEXAMETER POETRY

Dee Lesser Clayman, New York

Of all genres of Greek poetry, the epic is by far the
most conservative. With a fixed metrical line of dactylic
hexameters, a vocabulary of standard formulas, and tra-
ditional contents inherited from Homer and Hesiod, the form of
the Greek epos appears to change little through the course
of time. A sensitive reader, however, would never mistake an
Hellenistic epic for an early one, the Argonautica of
Appollonius for Homer's rIliad, nor would he or she mistake
Appollonius' imitations of early hexameters with those of his
contemporary Callimachus. Even within the rigid framework of
the Greek epic the best poets speak in their own voice.

Since the uniqueness of Greek hexameter poems cannot be
defined completely in the usual way by content, diction and
meter, it is appropriate to turn to quantitative analysis
with the hope of finding that poets express their individu-
ality by arranging traditional elements in statistically
unique patterns. Sentence length seems like a promising area
of inquiry because it is one aspect of style which a hexa-
meter poet is free to alter at will. A poet may acknowledge the
limits of the metrical line by punctuating at line end, to
form sentences exactly 1 line, 2 lines or n lines in length, or
he may ignore the metrical line entirely to compose short or
long sentences which begin and/or end in midverse. When a sen-
tence runs over the line end, the line is said to be enjambed.

I use the word "sentence" advisedly since the Greeks did not
have a sense of grammatical completeness such as we expect to
find in a sentence. For Aristotle and later rhetorical theorists
the smallest unit of composition was the colon, which could be
independent or grouped with other cola to form a period (Arist.
Rhet. 3.9.5-7; Demetrius Eloc. 1.9-11). Since ancient authors
have left no autograph manuscripts a modern editor can only use

his own best judgment in determining the degree to which cola
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and periods are independent. Different editors, then, punc-
tuate the same text differently.

Measuring sentence length in these circumstances would be
all but impossible except for the fact that the differences
in punctuation between editions are not usually so drastic
as to produce significantly different statistics. The con-
straints of Greek syntax do, in fact, make most punctuation a
matter of necessity rather than choice. Secondly, a deep
strain of conservatism in text editing tends to make the punc-
tuation of most new editions of Greek texts conform to that
of the old—at the very least, a competent editor will not
alter the punctuation of an older edition without serious de-
liberation. Finally, most differences in punctuation between
editions are differences in guality not quantity. One editor
will use a strong stop were another will use a weak stop. The
amount and placement of the punctuation remain the same. If
all stops are made equivalent, i.e. if no distinction is made
between the strong stop, weak stop and interrogation mark,
editorial differences will be kept to a minimum, (WAKE 1957:
334-337; JANSON 1964). This is a policy followed in the study
of sentence length in Greek hexameter poetry reported below.

Before turning to the study itself it is well to consider
what outcome philologists would expect. The father of modern
Homeric studies is Milman PARRY, who made the first quanti-
tative study of enjambement in Greek hexameter poetry in order
"to seize more surely the way in which the thought of the poet
unfolds from verse to verse,"(PARRY 1929: 200-220) . PARRY com-
pared six samples, each of 100 consecutive lines, from Homer's
rliad and odyssey, Apollonius' Argonautica and Virgil's
Aeneid. PARRY's sampling procedure has been justifiably criti-
cized, (CLAYMAN / VAN NORTWICK 1978: 87-88), yet his conclusions
have been widely influential. Two are relevant to the question
of sentence length. First of all, PARRY found that in Homer
nearly one half of the verses finish where the sentence ends
(48.5% in the rliad, 44.8% in the Odyssey, while Apollonius has
about four such verses to Homer's five (34.8% in the

Argonautica). This difference did not seem to him to be
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"striking," (PARRY 1929: 254). More impressive was the
difference between Homer and Apollonius in the use of verses
which hold just one sentence, or in some cases, two senten-
ces. PARRY found that one line sentences occur in the Homeric
poems about every fifth or sixth line, which is about twice
as often as in the aArgonautica, (PARRY 1929: 255).

In a later article, including evidence from south Slavic
oral poetry, PARRY linked the use of one line sentences to the
mechanics of oral composition:

The easiest formula for the oral poet to
handle is that which is both a whole sentence
an@ a whole verse. This is the only formula
which is complete in itself both in rhythm and
thgught. It is only formulas of this kind
whlgh can be joined on to one another, and

be joined together in any number to make
a.shorter or longer passage. Formulas of other
kinds can fill only a given part of the

verse, and they must be preceded and followed by
formulas which are different in rhythm and
which contain other parts of the sentence. Thus
the art of the oral poet is largely that of
grouping together whole fixed verses.

(PARRY 1933: 194-195)

In this way oral composition accounts for the preponderance
both of one line sentences and of sentences ending at verse
end in the Homeric poems. It would seem to follow from PARRY's
argument that poems which were composed orally, or which are
older and therefore closer to the oral tradition, would have a
greater proportion of shorter sentences, the length of one verse
or less, while later hexameter poems would have more enjambed
lines and therefore longer sentences composed with less
attention to verse end. PARRY's statistics for the Argonautica,
which was written in the third century B.C. and is certainly
not an oral composition, support this thesis.

In order to test Parry's hypotheses and to learn more about
sentence length in Greek hexameter poetry statistics on sen-
tence length were gathered from all Greek hexameter poetry from
the eighth to the second centuries B.C. including in their en-
tirety: the Iliad and odyssey of Homer, the Theogony and Works
and pays of Hesiod, the Shield of Heracles, the four long
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Homeric Hymns (the Hymn to Demeter, Hymn to Apollo, Hymn to
Hermes and Hymn to Aphrodite), the Hymns of Callimachus, the
Argonautica of Apollonius of Rhodes, the Phaenomena of Aratus,
the Idylls of Theocritus and the Therica and Alexipharmaca of
Nicander of Colophon, a total of 23,049 sentences.2 The poems
can be grouped by subgenre and date. Three subgenres are defined
by subject matter: the four Homeric Hymns and the Hymns of
Callimachus form the first and most distinctive subgenre; the
heroic epics including the 1I1liad, Odyssey, Shield of Heracles
and Argonautica comprise a second; and the third contains the
Theogony, Works and Days, Phaenomena, Theriaca and Alexipharmaca
which are all, broadly speaking, didactic poems. Theocritus'
Idylls are sui generis. There are two broad chronological
groups: the early hexameters (eighth-fifth centuries B.C.)
including the Iliad, Odyssey, Shield of Heracles, Theogony,
works and Days and the four Homeric Hymns; and the Hellenistic
hexameters (third-second centuries B.C.) including the argo-
nautica, Callimachus' Hymns, Phaenomena, Theriaca, Alexiphar-
maca, and the Idylls.

In previous sentence length studies sentences have been
measured by counting the number of words each contains (YULE
1938; WILLIAMS 1939; WAKE 1957; MORTON / LEVISON 1966) . This
method results in the loss of certain important information.
In Greek hexameter poetry words are as short as &' or as long
as TPOTMPONULALVBOUEVOS(II. 22.221; od. 17.525), the longest
word in Greek hexameter poetry. A sentence with very short
words 1s much shorter than a sentence containing the same
number of long words. This problem could be solved partially
by measuring sentence length by number of syllables, {(JANSON
1964: 27 nt. 3), but it is also the case that a syllable can
have as many as five phonemes or as few as one (D.H. de Comp.
xv). The ideal way of calculatingsentence length ought to be
by number of phonemes per sentence. If the counting is done
by machine it is no more difficult to count phonemes than to

count syllables or words.
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In order to provide data for evaluating the relative
merits of counting words, syllables and phonemes, separate
sentence length statistics have been produced for each of
the three entities. Table 1 contains the data for sentence
length measured by number of words. A word is defined as a
string of characters surrounded by blanks. Enclitics, pre-
and postpositives are counted as separate words since their
presence or absence is a matter for the author to decide and
therefore a component of style. The works are arranged by
ascending median, that in the case of sentence length dis-
tributuons is a more suitable measure of central location
than the mean, which is strongly affected by extreme values
(WAKE 1957: 333; WILLIAMS 1969: 75).

Table 2 contains similar data for sentence length measured
by number of syllables, while Table 3 covers sentence length
by number of phonemes.Each Greek vowel, consonant and diphthong
is counted as a single phoneme except the double consonants
which are resolved into their parts i.e. ¢ is counted as a m
and a o. The velar nasal, which has no special character in
Greek, has been disregarded (ALLEN 1974: 33-37). In all cases,
a sentence is a string of characters and blanks terminated
by a strong stop, a weak stop, or an interrogation mark, which
in modern texts are indicated by a low dot, high dot, and a
semicolon.

A glance at Table 1 shows that in most cases, when sentence
length is measured by number of words, the distribution peaks
in the second category, sentences between 5 and 10 words in
length, and descends slowly at first and then rapidly to zero.
The Argonautica, the Theogony, Theriaca, and Alexipharmaca,
which have longer sentences, have distributions that peak in
the third category, sentences between 10 and 15 words in length.
Sentence length distributions of Greek prose, measured by num-
ber of words and reported by WAKE and MORTON, have approximately
the same shape, although the prose sentences are longer (WAKE
1957: 338ff; MORTON / LEVISON 1966: 156ff).
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Figure 1 illustrates the distribution of sentence length
calculated by number of words per sentence for all hexameter
texts combined. Figure 1 may be compared with Figure 2 which
shows the distribution of sentence length measured by number
of syllables per sentence. In Fiqgure 2, 4 separate peaks are
visible. The highest peak is at the second category, sentences
between 11 and 20 syllables. There is a dip at category 3
followed by a second rise in the fourth category (sentences
between 31 and 40 syllables). In category 5 the distribution
dips and then falls precipitously in 6. It rises modestly for
a third time in category 7 (sentences between 61 and 70
syllables), dips again, and rises slightly for a fourth time
in category 10 {sentences between 91 and 100 syllables) .

Table 2 indicates that several individual poems have this
four-peaked distribution including the Iliad, Odyssey, Theogony
and the Hymn to Apollo.Others have some of the peaks. The poem
with a greater proportion of long sentences such as the
rheriaca and the alexipharmaca have peaks at categories 7 and
10 while poems with a greater proportion of shorter sentences
have the peak at categories 2 and 4.

The peculiar multi-peaked sentence length distribution can
be seen even more clearly when sentence length is calculated
by number of phonemes. Figure 3 shows that there are clear peaks
at categories 4 (sentences with 31 - 40 phonemes), 7 (61 = 70
phonemes), 10 (91 - 100 phonemes), 14 (131 - 140 phonemes) ,

17 (161 - 170 phonemes) and probably 20 although this category
includes all sentences of 191 phonemes or more. Table 3 shows
that when sentence length is measured by phonemes, the sentence
length distribution of virtually every hexameter text has at
least four good peaks, although in some cases the peak at
category 10 is displaced to category 11, 13 to 14, and 16 to 17.
Tt is well to pause a moment to consider the reasons why a
sentence length distribution of Greek hexameter poems has a
series of four or more peaks at regular intervals. The answer
lies in the metrical structure of the verse. The dactylic hexa-

meter consists of six metrical feet any of which may have 2 or 3
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syllables except the last which can have'only 2. A dactylic
hexameter line, then, has between 12 and 17 syllables. In fact,
well over 70% of all hexameter lines have between 15 and 16
syllables (LA ROCHE 1898; 1899). Since the average syllable in
Greek hexameter verse has 2.1 phonemes, most dactylic lines
have between 31.5 and 33.6 phonemes. It follows then that all
sentences exactly one line in length will be in category 2

(11 - 20 syllables) if sentence length is measured by syllab-
les, and most will be in category 4 (31 - 40 phonemes) if sen-
tence length is measured by phonemes. We may conclude, then,
that the first and highest peak in the sentence length dis-
tribution is created by a disproportionate number of sentences
which are exactly one line in length. A little arithmetic
quickly shows that the second peak in the sentence length by
phoneme distribution represents sentences exactly two lines in
length, the third, three lines and so on. The peaks sometimes
slip into contiguous categories because of the arbitrary way

in which the categories are defined. For example, most four
line sentences have between 60 and 64 syllables and fall neatly
into category 7 of the sentence length by syllable distribution.
These same sentences have between 126 and 134.4 phonemes, so
that they are most often in category 14 of the sentence length
by phoneme distribution, but occasionally in category 13.

It is clear, then, that the distribution of sentence length
in Greek hexameter poetry reflects precisely the structure of
the metrical line and illustrates how all Greek hexameter poets
acknowledge that structure by making their sentences conform to
its limits. When sentence length is measured by number of words,
the relationship between verse end and sentence end is complete-
ly obscured. It is visible when sentence length is measured by
syllables and is revealed most clearly when sentence length is
measured by phonemes.

The poems with the sharpest peaks in the sentence length by
phoneme distribution have the highest percentage of sentences
ending at verse end. According to PARRY, the orally composed
Iliad and odyssey ought to have the highest proportion of sen-

tencesending at verse end while the Hellenistic Argonautica
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ought to have a much lower proportion. To test this hypothesis,
Table 4 was constructed, listing the name of each work, the
number of its sentences which are punctuated at verse end and
the percentage of its sentences punctuated at verse end. The
works are listed by percentage from highest to lowest. Table 4
shows in effect how much attention an author gives to verse end
in deciding where to end a sentence.

PARRY would be pleased to see that five of the six authors
who pay least attention to verse end in punctuating their sen-
tences are Hellenistic. The Argonautica, with only 57% of its
sentences ending at verse end is last of all. In contrast, the
r1iad and odyssey have 74.5% and 75.9% sentences ending at verse
end. So far PARRY's observations seem accurate. What PARRY could
not learn from his partial study, however, is that an Hellenis-
tic poem, Nicander's Alexipharmaca, has a proportion of sentence
end coincident with verse end which at 78.5% is higher than
those of the rliad and oOdyssey, and that two Homeric Hymns, the
Hymn to Apollo and the Hymn to Aphrodite, have even higher propor-
tions (80.7% and 84.4%). The two Homeric Hymns do not neces-
sarily cause trouble for PARRY since there is evidence that
they may be as old as the oOdyssey (ALLEN et al. 1936: 183-186,
350-351) , but the Alexipharmaca cannot be disposed of so
easily. Whatever the merits of PARRY's theory we must concede
what common sense surely approves, that a literate poet can
end his sentences anywhere he wishes. He can even consciously
imitate the sentence length patterns of oral poets.

What of sentences exactly one line in length? In this matter
PARRY thought he saw a much sharper distinction between Homer
and Apollonius. Table 5 lists each work together with the
number of one line sentences it contains and the percentage
from highest to lowest. Once again PARRY would be gratified to
see that the Iliad and the odyssey have the highest proportion
of one line sentences (22% and 24% respectively) while four
Hellenistic poems have the lowest proportions (Phaenomena,

10.9%; Theriaca, 6.0%; Argonautica, 5.8%; Alexipharmaca, 2.4%) .

- 115 =

Once again, however, the list of poems is by no means chrono-
logical. Two other Hellenistic works, Callimachus' Hymns and
the 1dylls, have relatively high proportions of one line
sentences while the Theogony’s is relatively low.

These exceptions to PARRY's rule can be explained. Many
of the 1dylls are dialogqgues, a form that encourages the use
of short sentences. Callimachus, with his wide knowledge of
earlier poetry and superb technical skill,may have purposely
imitated the style of the earlier Homeric Hymns which have
proportions of one line sentences very close to that of his
own Hymns. Furthermore, both Theocritus and Callimachus em-
braced an ideal of "slight" poetry which would seem to re-
quire short sentences rather than long ones. As for the
Theogony, the subject matter and its disposition no doubt
accounts for the relative lack of one line sentences in that
poem. Unlike the rliad and Odyssey which are narratives inter-
spersed with speeches, the Theogony is "catalogue" poetry
i.e. it contains a great many lists of names that cannot be
accommodated by short one line sentences. In fact the longest
sentence in all Greek hexameter poetry (508 phonemes = 118
words) is a list of the daughters of Tethys and Ocean,
Theogony 346-361.

It seems, then, that PARRY is generally correct in his
assumption that earlier poems, the products of a genuine oral
tradition, contain a greater proportion of sentences ending
at verse end and of sentences one line in length than later
hexameter poems. There are important exceptions to this rule,
however, among both early and later poems which show that sub-
ject matt er, literary form, literary imitation and literary
theory can all influence the location of sentence end even
in so conservative a tradition as that of the Greek hexameter.
While PARRY may be correct in linking the phenomena of the one
line sentence and the coincidence of verse end and sentence
end to the mechanics of oral composition, the relative quanti-
ties of these stylistic traits should not be considered re-
liable indications of the age of a poem or the manner in which

it was composed.
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We must now consider the matter of sentence length without
regard to location of sentence end. Studies of sentence length
in Greek prose lead us to expect that each author would have
a sentence length distribution that is both homogeneous and
unique i.e. that samples of at least 200 sentences taken from
the sentences of a single author would belong to the same
statistical population. Thus WAKE (1957) and MORTON / LEVISON
(1966) use sentence length distributions to solve questions of
disputed authorship.

Greek hexameter poetry provides interesting material with
which to examine these notions. Scholars have often regarded
large parts of the Iliad, 0Odyssey, Theogony and Works and Days
as interpolations. Passages, indeed, whole books of the Homeric
poems, have been rejected because they are allegedly incon-
sistent in style or spirit with the rest of the work or because
they seem to disturb the poem's organization. West, for ex-
ample, rejects everything after line 900 of the Theogony, but
his is a conservative position. Mazon eliminates four passages
totalling 225 lines, while Jacoby accepts as genuine only 442
lines of the 1022 in the standard text, (EDWARDS 1971: 4-5).
The Work and Days has been subjected to similar treatment and
the extensive depredations made by the "analysts" on the Iliad
and odyssey are well known, (DODDS 1968) . Even the most con-
servative "unitarians" allow that the composition dates of some
books such as book 10 of the rliad and book 24 of the odyssey
are later than other parts of the text. In contrast, each of
the Hellenistic hexameter poems is certainly the unigue work
of a single author.

Given that authors, or at least their individual works,
have homogeneous, unique sentence length distributions, and
given that some of the longer early hexameters have incorpo-
rated material of diverse origin, we would expect that the
early hexameter poems would be less homogeneous in sentence
length distribution than the Hellenistic poems. Statistics

show that this assumption is wrong.
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Let us consider first the Hellenistic poems. xz tests using
samples of 200, 150 or 100 sentences, depending on the over-

all length of each work, show that some Hellenistic poems

including Callimachus' Hymns (X2 = 18.52, d.f. = 11; X$1-O o5 =

= 19.7), the Alexipharmaca (X° = 2.47, d.f. = 7; x3;0_55-=

= 14.1) and the Theriaca (X2 = 7.59, d.f. = 11 X7;.o gg = 19.7)

are homogeneous as we expect, but the 1dylls (X° = é5:31, d.f. =
14; Xi4’ 0.001 = 36-1), the Argonautica (x% = 64.44, d.f. =

= 42; %§,.0.05 = 58-1) and the Phaenomena (x? = 47.97, d.f. =

= 22; X§2;0_01 = 40.3) are not. In the case of the Idylls,the
variegated nature of the poems themselves explains the incon-
sistency, but the Argonautica and Phaenomena are, on the sur-
face, uniform in style and content.

Table 6 contains the relevant data on the Argonautica. When
sentence length is measured by words, the sentence length dis-

tributions of the four books are homogeneous (X2 = 31.97, d.f. =

_ 2
= 24; X24;O.05 = 36.4), but when sentence length is measured by
2 2
phonemes, they are not (X° = 64. .= H =
vy ( 64.36, d.f 42; X42;O.05 58.1).

Book 3 contains a smaller proportion of short sentences than
books 1, 2, and 4, as well as some very long sentences. Books
1, 2 and 4 detail Jason's adventures at sea arnd in various
landing places on his voyages to and from Colchis to recover
the Golden Fleece. Book 3, in contrast, describes his stay in

Colchis, dwelling particularly on his romantic relationship

with the king's daughter, Medea. It seems then that the difference

in sentence length distributions can be linked to a change in
subject matter within the poem and that passion demands greater
contrasts in sentence lengths than hercic adventure.

Changes in sentence length distributions can also be link-
ed to changes in subject matter in the Phaenomena. The Phaeno-
mena is unusually uniform and well organized as it is a ver-
sification of a prose work of the same name written by the
astronomer Eudoxus of Cnidus. The subject matter and its treat-

ment vary very little until line 733 where Aratus ceases des-
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cribing the principal constellations and begins to discuss
weather signs. This is hardly a major change, but it is worth
noticing in view of the sentence length distributions. The
sentences of the Phaenomena were divided into three samples
and the data set out in Table 7. The first sample has the
greatest proportion of shorter sentences, the second has a
smaller proportior and the third, the least of all. The

differences in the distributions are significant whether
2

sentences length is measured by word (X~ = 38.14, d.f. = 10;
2 2 N
X%O;O.OS = 18.3) or phoneme (X° = 47.97, d.f. = 22; x22;0-01 =

= 40.3). As there is no likelihood of spurious additions, we
can only assume that Aratus' style grew more full as he wrote.
Since the third sample contains all of the sentences after
733, the change in subject at that point must have contributed

to this developement.

While the sentence length distributions in Hellenistic poetry

are less homogeneous than expected, the sentence length distri-

butions of the early hexameter poems show surprising homo-

2
geneity. Both the Theogony (X2 = 6.81, d.f. = 12; 23,0.05 =

. 2
= 21.0) and the Works and Days (X° = 11.36, d.f. = 10; e S

= 18.3) are uniform in sentence length distribution although
both are thought to contain substantial interpolations. The

2
Shield of Heracles (X2 = 6.69, d.f. = 7; X7;O.05 = 14.1), the

2
Hymn to Apollo (X2 = 4.22, d.f. = 7; X5.5 gg = 14.1) and the

= 15.5) are also

13.48, d.f. = 8;

2 2
Hymn to Hermes (X X8.0.05

homogeneous although the Hymn to Demeter (X2 =17.86, d.f. =

= 9; XS-O o5 = 16.9), the rliad and the odyssey are not. The

Hymn to Aphrodite with only 135 sentences is too short for a
test of homogeneity.

Considering the length of the 1liad and the Odyssey and the
variety of subjects they treat, it is not surprising that the
sentence length distributions of their many books are not uni-
form. The relevant data are in Tables 8 and 9. In the Iliad
Books 1, 2, 7, 8, 12, and 23 are excluded from the population,
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in the odyssey, Books 5, 7, 11, 17, and 23. With the excep-
tion of odyssey 11, none of these are the books most popularly
excluded by the "analysts" who made their own judgments o:
other grounds. More interesting perhaps than the exclusion of
individual books from a general population is the order in
which the books fall when they are listed by ascending median
as they are in Tables 8 and 9. We notice for example that the
five books of the Iliad with the highest median sentence
length, Books 15, 17, 20, 8 and 12, are all battle books with
homogeneous sentence length distribution (X2 = 53.63, d.f.

= 48; Xi8;o.05 = 65.2). 11. 13, another battle book with a

somewhat lower median, is also within the limits of this popu-
lation. In the odyssey, Books 14-22 and 24 where Odysseus,
disguised as a beggar, struggles to regain his throne after

he has returned to Ithaca, represent 10 of the 14 books with
the lowest median sentence length. Similarly, three of the
four adventure books, Books 9, 11 and 12, the flashbacks in
which Odysseus describes his fabulous voyage, are grouped
together among those books with the highest median sentence
lengths. Book 10, the fourth adventure book, has a much lower
median. X2 for all four adventure books, od. 9-12, is 40.92

for 27 d.f.(x§7.o 05 = 40.1).

While groupings such as these suggest that subject matter
and its disposition have an influence on sentence length dis-
tributions it is important to remember that it is only one of
many possible factors. Iliad 21 e.g. is an aberant battle book
with mean far below the others. One would have to seek beyond
subject matter to see why this is so.

It is clear then that the suspect texts of early Greek
hexameter poetry do not have less homogeneous sentence length
distributions than the later Hellenistic poems. The tendency
to end sentences at verse end and especially to make sentences
one line long would seem to account for this consistency along
with the standardization of other features of style. We could
expect then that early hexameter poems dealing with similar
subjects in a similar way would have identical or nearly iden-

tical sentence length distributions no matter who the author
may be.
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Inn one case at least, that of the four long Homeric Hymns,
this hypothesis is clearly correct. In spite of differing
authors and dates of composition the sentence length distri-
butions of these four hymns all fall within the limits of a
single population ( X2 = 23.24, d.f. = 27; X§7;O.05 = 40.1).

These poems have similar subject matter which they treat in
a standard way. The Hellenistic Hymns of Callimachus share
the same subjects and the same general format, but have a
very different sentence length distribution.

A second group, the three older heroic epics, the Iliad,
0dyssey and the Shield of Heracles have similar sentence length
distributions, although there are statistically significant
differences between the odyssey and the others (X2 = 113.37,
d.f. = 24; X34;0.001
with the Hellenistic Argonautica just as the Hymns of Calli-

51.2) . These three contrast plainly

machus contrast with the Homeric Hymns. The direction of the
contrasts is interesting. The Hymns of Callimachus have a

much greater proportion of shorter sentences than the earlier
Hymns. The Argonautica of Apollonius has a much greater pro-
portion of long sentences than the earlier heroic poems. This
difference may reflect a difference in literary ideals bet-
ween Callimachus, who was a leading proponent of "slight"
poetry, and Apollonius wihio is traditionally said to have
opposed it, (PFEIFFER 1968: 142-144). In any case it shows that
sentence length in Hellenistic hexameter poetry tends to
greater extremes than in earlier poems of the same subgenre.
The two hexameter works with the lowest median sentence length
(Theocritus' Idylls and Callimachus' Hymns) and the two with
the highest (Nicander's Theriaca and Alexipharmaca) are
Hellenistic. As the earlier hexameter poems established the
norms of subject matter, meter and diction which Hellenistic
poets both imitated and developed, so too the early poems es-—
tablished norms in sentence length distribution which the
Hellenistic poets acknowledged but also streched to suit their

own purposes.
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Summary

In conclusion we summarize our findings. When sentence
length is measured by word, sentence length distributions in
Greek hexameter poetry resemble those found in Greek prose
by WAKE and MORTON, but when sentence length is measured by
phoneme, multipeaked distributions are produced which illus-
trate how sentence end in hexameter poetry tends to coincide
with verse end. Earlier poems, especially the rliad and
Odyssey, have a greater proportion of sentences ending at verse
end and of sentences one line in 1ength'than later poems.
These findings generally corroborate the incomplete statistics
from which PARRY developed his theory linking the location of
sentence end to the exigencies of oral composition. Exceptions
to his rule, however, effectively forbid the use of sentence
length distributions to date an hexameter poem or to deter-
mine whether or not it was composed orally.

Sentence length distributions are not always homogeneous
within individual hexameter poems both early and late. When
sentence length is measured by phoneme rather than by word,
subtle variations in the sentence length distributions become
apparent which can often be linked to changes in subject
matter. Within a large poem like the Iliad or odyssey books
treating similar subjects in a similar way often have compara-
ble sentence length distributions. Likewise whole poems of the
earlier period which are similar in other major respects have
similar sentence length distributions. Hellenistic hexameters
which are given to stylistic extremes in all respects are a
common exception to this rule. On the whole, when sentence
length is measured by number of phonemes sentence length dis-
tribution is a sensitive index to varying style and subject

matter, but an unreliable guide to date and authorship.
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FIGURE 2
GREEK HEXAMETER POETRY
SENTENCE LENGTH MEASURED BY NUMBER OF SYLLABLES
PER SENTENCE
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FIGURE 3
GREEK HEXAMETER POETRY
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Notes

1 The author gratefully acknowledges the support of the
American Philosophical Society, The American Council of
Learned Societies, and the Board of Higher Education-
Professional Staff Congress Research Award Program of the
City University of New York. Nathan Mowatt, David Arnow,
Armand Gazes and Malcolm Brown gave of their time and
technical expertise. Those who generously contributed
machine-readable texts are listed below in note 2. The
author is indebted to all.

2 This study would not have been possible without the
kind cooperation of the generous scholars who shared
with the author machine readable texts prepared at great
cost in time and labor:

Homer's odyssey: P. Von der Miihll (&Ed.), Editiones
Helveticae. Text prepared by A.Q. Morton. Dlacritics and
capitals added by S.V.F. Waite with the aid of a text
supplied by the Thesaurus Linguae Graecae.

Homer's rliad: D.S. Monro and T.W. Allen (Eds.),
Homeri Opera, Vols. 1 and 2 (Oxford 1920), reprinted 1962.
Text prepared by A.Q. Morton. Diacritics and capitals added
by D. Packard with the aid of a text supplied by the
Thesaurus Linguae Graecae.

Hesiod's works and Days, Theogony, Shield of Heracles:
A. Rzach (Bd.), Hesiodi Carmina (Stuttgart 1967). Text
prepared by C.A. Sowa. Diacritics and capitals added by
J. Tebban.

The following texts were all prepared by the Thesaurus
Linguae Graecae at the University of California, Irvine,
T. Brunner, Director:

Callimachus' Hymns: R. Pfeiffer (Ed.), callimachus
vVol. 2 (Oxford 1949).

Aratus' Phaenomena: J. Martin (Ed.), Arati Phaenomena
"La Nuova Italia" Editrice (Firenze 1956).

Apollonius' Argonautica: H. Frdnkel (rd.), Apollonii

Rhodii Argonautica (Oxford 1961) reprinted 1967.
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Theocritus' rdylls: A.S.F. Gow (Ed.), Theocritus
(Cambridge 1950) reprinted 1965.

Nicander's Alexipharmaca and Theriaca: A.S5.F. Gow and
A.F. Scholfield (Eds.), Nicander (Cambridge 1950).

All texts were examined in their entirety with the
following exceptions: In Callimachus' Hymns the elegiac
fifth hymn was eliminated and two sentences containing
significant lacunae were removed from Hymn 4, (4.171-185,
200-202) . In Theocritus' Idylls: All elegiac passages were
deleted as well as all titles, speakers' names, the poems
considered by the editor to be spurious (Idylls 8, 9, 19,
20, 21, 23, 27), and the fragmentary poems.
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THE HOMOGENEITY oF MeTRIC PATTERNS IN HEXAMETER

G. Altmann, Bochum

1. As far as we know the six metric feet of the hexameter
line are not fully determined for any author but - at last as
far as the first four feet are concerned - admit a free varia-—
tion of two types of feet. In the majority of cases these are
sequences of dactyls (D) and spondees (S). Since the metrical
scheme is mainly determined by the first four feet we can dis-

regard the last two; the following 16 patterns result

1. SSSs 5. DSSS 9. DSSD 13. DSDD
2., 888D 6. SSDD 10. DSDS 14. DDSD
3. SSDS 7. SDSD 11. DDSS 15. DDDS
4, SDSS 8. SDDS 12. SDDD 16. DDDD.

It is neither the case that any author uses these patterns
with equal frequency nor that any author tends to use only a
single pattern. If all 16 patterns were used with equal frequ-
ency we would have total homogeneity; if only a single pattern
were used we would have total stereotypy. WNeither of these ex-
tremes has been observed. Nevertheless it is meaningful to ask
to what extent the distribution of metric patterns in a poem is
homogeneous.

Another kind of homogeneity is involved if we ask whether
two authors use the individual patterns with equal frequency,
i.e. whether they are similar in their use of metric patterns.
One can compare for instance Homer with Horace, or Aeneis with
Bucolica.

Finally, we can investigate the homogeneity of a whole
group of authors or of the work of a single author. For instan-
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ce one can examine the homogeneity of the complete works of Ver-
gil or the works of all Latin authors.

Finally, we can examine whether two groups taken as wholes
are homogeneous if compared with one another. One can for in-
stance compare several Greek authors as a group with a group of
German authors.

All these questions can be dealt with uniformly by means of
information statistics. In the present paper we want to populari-
ze the use of these simple methods rather than to make state-
ments about individual authors or groups of authors. As far as
we know the methods of information statistics have hardly ever

been used in philology.

2. The homogeneity of metric patterns in a single poem

For the sake of simplicity let us designate the particular

metric patterns with numbers 1, 2, ... , 16 as shown above and

the frequencies of their occurrence in a poem with n, (i =1,
2, «.. , 16) as shown in table 1. Here n is the number of exa-
16
mined lines, i.e. n =X n, .
i=1

Table 1. Scheme of the distribution of metric patterns

Pattern 1 23] 4|l 5|6 |7]8 |9 [to] 11 [12]13 |14 |15 16 ||

Frequency|n,| n,|ni| ny| nglng [nging |ng [Dyg)Ryy [Ty By [Py | Py5ifyg | |0

The usual method of computing éhe'heterogeneity is the chi-

square test according to the formula

X —Z-————' . =]>§(ni_%)2 v

=1 E(ny) i=1 %
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where k is the number of cells, here everywhere k = 16, and n
is the sample size. Under the null hypothesis of homogeneity
(equidistribution) one expects exactly n/k observations in each
cell. X2 is approximately distributed as X2 with k - 1 degrees
of freedom.

By means of the likelihood-ratio test one can derive (cf.
KENDALL, STUART 1967: 421) the test criterion

k n,
21 = 2.): ni 1n (2)
i=1 E(ni)

which by means of the Taylor series expansion of the logarithm
(ignoring the members of order O(n_1/2) leads to (1). The quan-
tity (2) known as minimum discrimination information statistics
(m.d.i.s.) is distributed approximately as x2 with k - 1 degrees
of freedom and can be easily used for testing purposes (cf.
RULLBACK 1959, KUPPERMAN 1960, KULLBACK, KUPPERMAN, KU 1962a,
1962b) . Since we expect in each cell the same frequency E(ni) =
n/k we obtain from (2)

n,

— l—- -
2I = Z)Eni 1n ok = 2)i:ni 1n n; 2n In n + 2n 1ln k. (3)

The computation consists merely of additions since extensive
tables are available (cf. KULLBACK, KUPPERMAN, KU 1962b; BLOSCHL
1966) .

Example 1. DROBISCH (1868a) in a sample from the first book
of Georgica by Vergil found the pattern frequencies which are
presented in Table 2.

Table 2. A sample from Georgica by Vergil according
to DROBISCH (1868a)

31118 16|55 (841119129 (39(62|49| 9193129 |12]| 513
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We obtain

2x niln n, 2(31 In 31 + 18 In 18 + ... + 29 1n 29 + 12 1n 12)=

N 1

. = 3749.,0205
2n 1n n = 2(513 1n 513) = 6402,5230
2n 1n k = 2(513 1n 16) = 2844.6760,

from which
2T = 3749,0205 - 6402.5230 + 2844.6760 = 191.17.

Since X?05(15) = 25,0 and the observed value of 2I is greater

than 25,0 we reject the null hypothesis and consider the fre-
quencies of metric patterns as not homogeneous. The author
uses the patterns with different preference. For the sake of

comparison: according to (1) we would abtain X2 = 207.44.

3. The homogeneity of two authors/texts

Regardless of whether an author uses the patterns with the
same frequency or not we can examine whether two authors use
the same patterns to the same extent, i.e. whether the authors
are "metrically homogeneous (similar)". The same holds for two
texts of the same author.

Let us designate the frequency of the patterns as shown in
Table 3.

Table 3. Scheme for the comparison of two authors

1 2 3 ... ] .. 15 16 ny

Author 1 g Dyp Nyg oeee 1§ *=- n1’15 n1,16 n,.

Author 2 Nyy Ny Npg o n2j s n2’15 n2,16 n,.
T ™1 P2 M3 osee B g eee B gg B 4 | B
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In this case the test criterion is

2 k ni.
2T = 2% rn;. 1p —3J (4)
i=13=1 *J E(n, )

The expected frequency will be estimated here as

n, n .
E(n,.) = R S I
ij n
from which
2 k n..n
2T =21 In,, ln-—2d _ =
i=1 3—113 ﬂi.n':i
2 k 2
= 2 In,. 1Inn +2nlnn-2%Xn, 1Inn =
i=1 §=1 13 ] = i- i,
k
-2Xn.1lnn; . (5)
321 +3 -]
One should remember that ? nij =n; and i nij = n.j so that
5> n,. lnn, =%Xn, lnn, and ¥ n,. lnn ., = I n . lnn ..
13 ij i. PR i. i3 ij .3 j .J .3
2

The quantity 2I is distributed approximately as X~ with k -1
degrees of freedom.

Example 2. Two samples from "Reinecke Fuchs" and "Hermann
und Dorothea" by Goethe according to DROBISCH (1868b) yielded
the values presented in Table 4. The computations according to

(5) gave

Table 4. Samples from "Reinecke Fuchs" (the first three
parts) and "Hermann und Dorothea" (the first
five parts) by Goethe according to DROBISCH
( 1868b)

11 2] 3| 4 |5] 6| 7] 8 |9[10[11[12]13[14]|15[T6[n

14| 7| 96| 204|6|G3) 86 |181|5|46|93]|71| 22426543 |1019 A0~
15| 11 | 40| 200 51 | 35 |@2)} 149 fo5 | 34 J1oa | 98| 25| 73| €3 | 41 [ 1086

g &

n . [29 | 18 136 | 404 |37 | 73 [228 | 330 30| 80 |197 [169 | 47 {115 128 | 84 | 2105
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2% nij 1n nij =2(14 In 14 + 7 1ln 7 + ... + 63 1n 63 +
1] + 41 1n 41) = 19014.,2095

2n 1n n = 2(2105 1n 2105) = 32215,2178

2; n, 1n n, = 2(1019 1n 1019 + 1086 1ln 1086) = 29299,2011
i .

N
™M
=]
[an
=]
=]
0

2(29 1In 29 + 18 In 18 + ... + 128 1n 128 +
84 1n 84) = 21841,9690

+

from which
2I = 19014,21 + 32215,22 - 29299,20 - 21841,96 = 88.26

The two samples are not to be considered homogeneous since

21 = 714,67 > 25,0 = x° S

Example 3. Comparing the patterns in the second part of
Satires and in the first part of Epistulae by Horace we ob-
tain according to DROBISCH (1868a) the frequencies presented
in Table 5. Substituting the results in (5) we obtain

2I = 17925,04 + 31938,47 - 29045,34 - 20803,81 = 14,36.

Since 14,36 < 25,0 we conclude that these two texts by Horace
are metrically homogeneous.

Table 5. Satires (II) and Letters (I) by Horace
according to DROBISCH (1868a)

83 | 43 | 72 109 [153 | 36 | 50 | 52 | 67 [103 [106 (32 |41 |55 |64 |17 083
64 | 55 |- 64 |104 [128 | 33 | 64 | 56 | 74 | 94| 78 |22 [43 |53 |53 [21 [I006
5 147 | 98 [136 [213 [281 | 69 [114 |108 [ 141 [197 (184 |54 |84 (08 [117 |38 pO89
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4, The homogeneity of several authors/texts

The same test can be used for ascertaining the homogeneity
of several (more than two) authors or texts. One can ask for
instance whether the Iliad is homogeneous or whether there are
"Vergilian" authors as assumed by DROBISCH (1866) . Formula (5)
can be directly used; the only difference consists in the num-
ber of degrees of freedom. If we have r authors then i = (A o
so that we have (r-1) (k-1) degrees of freedom. The data should
be arranged in the same way as shown in Table 6. The quantity

r k r
2l =2 xXx%*Xn,. lnn,. +2nlnn-2%xn, lnn, =
AR & | ij R IS i.
i=13=1 i=1
k
- 2%n . 1lnn .. (6)
=1 3 J

is distributed approximately as fzwith (r-1) (k-1) degrees of

freedom.

Table 6. Scheme for comparing several authors/texts

Metric patterns
Author |1 2 eee 3 «ee Kk z
1 nqq n;, bale n1j i n1'k ny .
2 ny4 noo e n2j s n2,k n,.
i n;4 ny, NP nij NC ni,k n,
r 0.4 n., S nrj cee Dypop n.
z n'1 n, ] n-j alee n-'k n

Example 4. It is to be tested whether Lucrece, Vergil, Ho-

race, Manilius, Persius, Juvenal and Lucanus belong to the so
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called Vergilian poets (the DROBISCH hypothesis). To this end
we take from DROBISCH (1866) the corresponding samples as pre-
sented in Table 7. The method has the advantage that one can
test several hypotheses atthe same time using the same calcu-
lation: the homogeneity of metric patterns with individual
authors, the homogeneity of individual authors with Vergil, or
the homogeneity of the whole group. Here we restrict ourselves
to the last problem. According to (6) we obtain

7 16
2% XIn,. 1 L = 7.
. j=fHJ n nlJ 30277,16
2n In n = 66519,71
7
Zi§1ni_ 1n n; = 50928,85
16
2ZIn ., 1lnn . = 45669,21
521 +3 -3

Table 7. Samples of Latin hexameter according to
DROBISCH (1866)

1 vergil 37 18 38 57 78 13 20 30 33 52 75 12 27 22 44 4 560
2 Horace 35 22 38 49 62 20 38 32 44 53 48 22 30 20 36 11 560
3 Lucrece 39 21 26 63 88 7 17 37 36 51 72 10 12 17 56 8 560
4 Manilius 48 11 34 67 93 16 22 28 33 60 57 9 19 30 22 11! 560
5 Persius 30 12 27 62 118 5 35 19 48 68 96 9 32 35 39 14 649
6 Juvenal 25 13 38 67 85 14 26 22 40 64 51 20 19 29 35 12 560
7 Lucanus 15 12 32 58 83 8 23 28 39 98 59 11 19 29 33 13 560

n . 229 109 233 423 607 83 181 196 273 446 458 93 158 182 265 731 4009

from which

2T = 30277,16 + 66519,71 - 50928,85 - 45669,21 = 198,81.

The number of degrees of freedom is (7-1) (16=1) = 90. Since the

observed value of 2I surpasses the critical value of X205(90)
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113.1 we reject the null hypothesis of homogeneity and conclude
that the concerned authors do not constitute a "Vergilian" group.
Needless to say, there can exist a "Vergilian" group consisting
of another combination of authors.

5. The homogeneity of two groups

In the same way it is possible to test whether two groups
of authors are homogeneous. We start from the scheme as presen-
ted in Table 8. The group A of authors has the index i = 1, 2,

..,r, the group B the index i = r+1, r+2, ..., s. The particu-

lar marginal frequencies are defined as follows

r
nA. = X ni.
) 4= J
s
nBj = I n, .
) i=rt1 13
s
A B
n =n . +n = X n,.
3 +J -] 3=1 13
k
nA =z nAj
3=1 here k = 16
k
nB =X nB.
=1 )
B s k
n = nA +n°=rn®==x n, = ZIn .
a=A i=1 I -J

Again, one can test the homogeneity within the groups, the homo-
geneity between the groups and the homogeneity of all authors.
The formulas are given in Table 9. Writing 1ln(ab) = lna + 1n b
we see that (7), (8) and (10) are identical with (6) and (9) is
identical with (5). In formula (9) a is the variable of groups,
i.e. a = A,B.
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Table 8. Scheme for testing the homogeneity of two groups

1 2 3 3 . k
Tlping 4 P ny3 see Dy Nk nq,
2 [y Ny ny3 Ny wes Dy g n,
Al 1 |ngy nio n;3 cr Dyy eee My oy ny
T Peq ) ne3 e nrj i nr,k Ny,
Y A A ) p A
z~ 0y n, ny R n.j el n.’k n
r+l nr+1,1 nr+1,2 nr+‘|,3 NS nr+1,j b L nr+1,k nr+1,.
o | T Pee2,0 Pee2,2 Pre2,3 ottt Pre2,y 0t Pre2k | Trez,.
5 ns,1 ns,2 rls,3 nS,j ns,k Ng
B B B B B B
Y| N2 Bs3 D ee Dok n
Z n.1 n‘2 1'1'3 P n.j ane n-,k n

Example 5. Let us examine whether there is homogeneity be-
tween Lucrece, Manilius and Lucanus on one hand and Voss and
Goethe on the other. For the Latin authors we use the data from
Table 7, for Voss the first two Idyls from "Luise" and for Goethe
the first five parts of "Hermann und Dorothea" according to DRO-
BISCH (1868b). The data are presented in Table 10. The values

needed for the computation of m.d.i.s. are as follows

3 16 5 16
2y yn,. lnn,. = 12708,47 2y £ n;. lnn;,. = 23080.09
i=13=1 I = i=4j=1 *3 1

- 147 -
3 5
2 X n; Inn, = 21261.87 2% n, 1nn, = 36160,44
i=1 - 1. l=4 1. 1.
16 16
2z o®, 1n o®. = 16323,46 2 5 nP. 1n nB. = 26136.32
-3 .3 L ;| |
J J_‘]
2n® 1n n® = 24953,20 2nB 1n nB = 39641.69
16
2 In ln n = 47706,26

2n 1In n = 70229,36

From these numbers we obtain the results as given in Table 11.
If zeros occur in the contingency table, i.e. if nij = 0 then
we define

O 1ln0O =20

and for each cell containing O we substract ! from the resulting
21 (cf. KU 1963). In our example only group B is concerned whe-
re in two cells with Voss zeros occur. The formula of 2I for

homogeneity between A and B written explicitly yields

16 16
A A B B
2T = . . . ) -
(AxB) ZuF n.J 1In n.] + %_Z n.:l ;n n-j + 2n 1ln n
=1 J=1
a A B B 16
-2n"" Inn =-2n lnn - 2ZIn . 1lnn j = 414,99.

3=

All computed values in Table 11 are very high. The critical
values of X2 at o = 0,05 are

2 _!
X(15) = 250

2 .
X(30) ~ 43.8
2 -
X(60) = 79.1
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Table 9. Formulas for testing the homogeneity
Component Information Degrees of
freedom
A
Homogeneit ok |
i Y 2XIn,. ln—=4 (x=1) (k=1) (7
within A L4 a1 i3 A
i=1 j=1 n, n .
i.7.]
B
Homogeneit g s nnyg
haePe Y oy oz ony. dn —2d (s-r-1) (k=1) (8)
e i=r+1 j=1 J n, n .
i.7.3
) a
Homogeneity B k o nn i '
between 25 T n 3 Tipw==s (k=1) 9y |
A and B o=A j=1"° n'n 5
it s k . nng
qomogenelty | 2y ra . 1n Al (s=1) (k-1) (10)
ota i=1 j=11J 173
Table 10. Samples from Latin and German authors
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Lucrece 39 21 26 63 88 7 17 37 36 51 72 10 12 17 56 8 560
2 Manilius 48 11 34 67 93 16 22 28 33 60 57 9 19 30 22 11 560
3 Lucanus 15 12 32 58 83 8 23 28 39 98 59 11 19 29 33 13 560
nA- 102 44 92 188 264 31 62 93 108 209 188 30 50 76 111 32| 1680
-3
4 Voss o] o 32 51 9 35154 131 44 95 70 188 173 164 135 qu 1442
5 Goethe 15 11 40 200 31 35 142 149 25 34 104 98 25 73 63 41| 1086
nB, 15 11 72 251 40 70 296 280 69 129 174 286 198 237 198 202| 2528
A S R R R s sy
n . 117 55 164 439 304 101 358 373 177 338 362 316 248 313 309 234| 4208
-]
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Table 11. The computation of homogeneity for the data

in Table 10

Component Information Degrees of
freedom
Homogeneity within A 76.34 30
Homogeneity within B 396.02 15
Homogeneity between A and B 414 .99 15
Homogeneity total 887 .35 60

We can conclude that neither A nor B nor both with one another
nor all the five authors with one another are to be considered
as homogeneous.

The method can be extended to any number of groups and can
be used for the solution of several problems: characterisation,
comparison, classification, measurement of evolutionary tenden-
cies, "imitation" of one author by an other author etc. Other

kinds of partitions can be found in KULLBACK (1958).
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VocaLic INITIALS IN AenelD 12

Nathan A. Greenberg, Oberlin

In the following study, we consider closely the distribution of
vocalic initials in Latin hexameter verse. In the course aof our
consideration, we isolate some anomalous aspects of that distri-
bution and attempt some explanation for these. We use Aeneid 12
as a paradigm case, but much of what is seen here is true of
the Latin hexameter verse in general.

The text of deneid 12, as analyzed by OTT (1873), consists
of 949 complete hexameter verses. OTT1 (p. 66) also lists the
number of junctures (Wortgrenzen) and elisions cccurring at the
sixteen possible positions within the verse. To his listing we
add in Table I the number and percentage of words beginning at
these positions with a vowel or with the letter ’'A'. (For com-
pleteness, we also add a Position 0 to indicate the beginning
of the verse.)

Table I supplies some interesting information. It has, of
course, been long observed that the frequency of junctures va-
ries widely within the Latin hexameter, in this case from
B82.02% at Position 7 (after the first syllable in Foot 3) to
D.74% at Position 16 (after the first syllable in Foot 6). The
observation has been accompanied by speculations accounting far
this unequal distribution. STURTEVANT (1821}, for example, sta-
ted, we believe correctly, that the obvious avoidance of junc-
ture at Positions 13 and 16 (after the first syllables in Feet

5 and B) was due to the desire, need, or necessity of maintai-
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Table I. Aeneid 12: Frequency of All Initials, of Elision;, and
of Vocalic Initials at Each Position in the

Verse.
(a) (b) (c) (d) (e) (£)
Position | A1l (a)/949 | Elisions | (c)/(a)||Vocalic (e)/(a)
Initials Initials

] 949 1.0000 | 363 0.3825

1 321 0.3383 i 61 0.1900 99 0.3084

2 155 0.1633 : 5 0.0323 52 0.3355

3 397 0.4183 ; 98 0.2469 269 0.6776

4 631 0.6649 . 31 0.0491 98 0.1553

5 129 0.1359 2 0.0155 25 0.1938

6 156 0.1644 66 0.4231 99 0.6346

7 780 0.8219 62 0.0795 177 0.2269

8 149 0.1570 1 0.0067 23 0.1544

9 177 0.1865 51 0.2881 80 0.4520

10 724 0.7629 103 0.1423 225 0.3108

1M 36 0.0379 1 0.0278 14 0.3889

¢ 12 522 0.5501 37 0.0709 150 0.2874
E 13 19 0.0200 3 0.1579 4 0.2105
? 14 449 0.4731 6 0.0134 114 0.2539
E 15 550 0.5796 1 0.0018 218 0.3964
16 7 0.0074 0] 0.0000 o} 0.0000
Totals 6151 528 0.0858 2010 0.3268

ning the consonance of metrical ictus and word accent in the fi-
nal two feet of the VEFSEz

With regard to elisions, we may be struck by their paucity
(both in absolute number and in percentage) at Positions 2, 5,

8, 14, 14 (i.e., between the two short syllables of the dactyl)
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(cf. SOUBIRAN 1866: 207 ff.).

Our central concern, however, is with vocalic initials. The
findings in Column (e) in Table I. are our addition to OTT.
(They can be derived from the data in OTT, but only with consi-
derable difficulty.) Of the 6151 word53 in Aeneid 12, 2010 (or
32.68%) begin with a vowel or with the letter 'h’'’. There are,
of course, constraints upon the deployment of initials in the
hexameter line.It is, therefore, interesting to note that at
the beginnings of verses, where there are no constraints of po-
sition, the percentage of vocalic initials (henceforth to be
understood as including initial ’'kR') is 3B.25%. SOUBIRAN has a
good discussion of disparities of this sort. His conclusion,
with which we agree, is that, since the normal rate of inciden-
ce of initial vowels is about 35%, the lower rate of incidence
within the verse is due to a general avoidance of elisiaon,
which includes both a general avoidance of words with vocalic
initials and some displacement of such words to the beginning
of the verse. Some comparative data are available in Table II.
With the exception of the Ars Poetica and the third book of Lu-
cretius, a notably larger percentage of the first words of the
verse have vocalic initials than do the words as a whole (cf.
SOUBIRAN 13966: 590 ?F)4.

Our own interest is focussed upon the fact, as shown in Co-
lumn (f) of Table I, that there are three positions within the
verse, Positions 3, 6, 9 (following the final syllables of Feet
1, 2, 3 respectively), where the percentage of vocalic initials
is significantly higher than that found at the beginning of the
verse . In particular, over BO% of the junctures at Positions 3

and 6 have vocalic initials. Further, Position 3 has the lar-
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Table II. Comparative Frequencies of All Vocalic Initials and
of Vocalic Verse Initials in Selected Works (Raw Da-
ta in Parentheses).

Percentage of all Percentage of vocalic

words with vocalic verse initials

initials
Catullus 64 23.15 ( 558/2410)| 29.41 (120/ 408)
Lucretius, Bk. 3 33.30 (2443/7336)| 32.91 (359/1091)
Culex 29.53 ( 768/2601)| 41.84 (172/- 411)
Ecloques 29.52 (1660/5624)| 36.87 (306/ 830)
Aenetd 4 31.43 (1435/4565) | 35.60 (251/ 705)
Aeneid 12 32.68 (2010/6153) | 38.25 (363/ 949)
Ars Poetica 30.06 ( 926/3081)| 29.41 (140/ 476)
Metamorphoses 12 31.03 (1265/4077)| 36.94 (232/ 628)
Lucan, Bk. 1 24.26 (1055/4348) | 36.23 (250/ 690)
Lucan, Bk. 10 25.77 ( 906/3516) | 37.77 (207/ 548)
Valerius Flaccus, 1| 28.36 (1590/5606) | 36.51 (310/ 849)

gest number (let alone percentage) of vocalic initials. The
question we wish to explore is: what is so peculiar about Po-
sition 3 that vocalic initials tend to cluster there to such a
degree?

It is also noteworthy, as we see from Column (d) in Table I
that Positions 3, 6, 9 are also the places where the largest
percentages of elisions are found. It seems reasonable to con-
clude that there may be some relation between high freguencies
of vocalic initials and elisions. After all, one cannot have
elision without a vocalic initialB. One can, however, have vo-
calic initials without elisians, and these are the cases which

are explored below.
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Further, since Positions 3, 6, 9, 12 all occur at the ends
of metrical feet, variations in gquantity come into considera-
tion. When Foot 1 is a dactyl rather than a spondee, Position 3
occurs at the end of a short syllable. In such a case, either
the previous word ends with a single consonant and the follo-
wing word has a vocalic initial or the previous word ends with
a short vowel and the following word begins with a consaonant.
(The remaining possibilities are elision and hiatus which we
are eliminating from this consideration.) It is obvious, then,
that vocalic initials are necessarily present in one of the two
ways in which juncture may occur at the end of a dactyl. By the
same token, vocalic initials cannot be present when the other
mode of juncture occurs. Since the same constraints do not app-
ly to Jjunctures occurring at the ends of spondaic feet, it has
seemed desirable to us to separate the data for dactylic and
spondaic feet. This is done in Table III.

In Table III, data are listed for Positions d3 (occurring at
the end of a Foot 1 dactyl) and s3 (occurring at the end of a
Foot 1 spondee), and so on for Positions 6, 9, and 12. (It has
not seemed necessary to subdivide the observations for Position
15, at the end of Foot 5, since the book contains only two
spondaic verses.) Thus we see in Column (a) of Table III that
of the 397 junctures at Position 3, 269 occur after a dactyl in
Foot 1 and 128 after a spondee in that foot. The disparity is
naot unexpected since there are in general more dactylic than
spondaic first feet.

It is much more startling to note, by a comparison of Co-
lumns (c) and (e) in Table III, that of the B3 vocalic initials
occurring after a spondee in Foot 1 no less than 5B are invol-

ved in elision. Just so, 41 out of 48 at Position s6 (after a
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Table ITII. Aeneid 12: Frequencies and Percentages of Junctures,
Elisions, and Vocalic Initials with Diffe-
rentiation at Positions 3, 6, 9, 12.

(a) (b) (c) (d) (e) (£) (g} (h)

Posi-|All. (a)/949 || Eli- | (c)/(a) ||Voca~ (e)/(a) ||{e)-(c) (g9)/
tion |Inits. sions| lic (a)-(c)
Inits.
o} 949 1.0000 363 0.3825 363 0.3825
1 321 0.3383 61 0.1900 99 0.3084 38 0.1462
2 155 0.1633 5 0.0323 52 0.3355 47 0.3133

ds 269 | 0.2835 42 | 0.1561 206 0.7658 164 0.7225

s3 128 | 0.1349 56 | 0.4375 63 0.4922 7 0.0972
41 631 0.6649 31 0.0491 98 0.1553 67 0.1117
5] 129 | 0.1359 2 | 0.0155 25 0.1938 23 0.1811
das 62 | 0.0653 25 | 0.4032 51 0.8226 26 0.7027
s6 94 | 0.0991 41 0.4362 48 0.5106 7 0.1321

71 780 | 0.8219 62 | 0.0795 177 0.2269 115 0.1602

8| 149 | 0.1570 1 0.0067 23 0.1544 22 0.1486
d9 50 | 0.0527 21 0.4200 43 0.8600 22 0.7586
s9 127 | 0.1338 30 | 0.2362 37 0.2913 7 0.0722

10| 724 | 0.7629 || 103 | 0.1423 225 0.3108 122 0.1965

11 36 | 0.0379 1 0.0278 14 0.3889 13 0.3714
diz 134 | 0.1412 6 | 0.0448 84 0.6269 78 0.6094
s12 | 388 | 0.4089 31 0.0799 66 0.1701 35 0.0980

13 19 | 0.0200 31 0.1579 4 0.2105 1 0.0625

14| 449 | 0.4731 6 | 0.0134 114 0.2539 108 0.2438

15| 550 | 0.5796 1 0.0018 218 0.3964 217 0.3953

16 7 | 0.0074 0 | 0.0000 [¢] 0.0000 0o 0.0000

e 6153 528 | 0.0858 |[[2010 0.3268 || 1482 0.2635
tals
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spondaic Foot 2) are involved in elision, and so also 30 out of
37 vocalic initials at Position s9 (after a spondaic Foot 3)7.
When the effects of elisions are removed, as in Columns (g) and
(h) of Table III, it is seen that very small numbers and percen-
tages of vocalic initials remain at Positiaons s3, sé, s9, and
g12. By contrast, it is clearer than ever from Column (h) in
Table III that significantly large percentages of vocalic ini-
tials occur at Positions d3, d6, d9, and d12 even when junctu-
res with elision are eliminated. The percentages range fraom
75.86% at d9 (after a dactylic Foot 3) to 60.94% at di2 (after
a dactylic Foot 4).

We might shrug our shoulders and simply accept these high
percentages as characteristic of those words in the language
which satisfy the constraints present at junctures following
a dactylic foot, were it not for the strongly contrasting data
at Position 15 (at the end of Foot 5, the foot which is more
dactylic than any other). Here we find a surprising 39.53%,
much lower than the percentages we have seen at the ends of the
other dactylic feet.

In order to examine more closely how this disparity comes
about, we have chosen to make a census of the metrical word-ty-
pes ending at Positions d3, d6, d12, and 15. (It is, after all,
the metrical shape of the precedirg word that is affected by a
vocalic initial.) In Tables IV and V, we list the number of
egach word-type and the number and percentage of these ending in
a consonant. The number and percentage of following vocalic
initials will, of course, be the same. Table IV presents the
census by positions, Table V by word-types.

From Table IV, it can be seen that we are dealing with a ve-

ry limited number of word-types at Positions d3, d6, and d9.
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. . . Table V. deneid 12: Metrical word-types ending unelided at Po-
Table IV. deneid 12: Metrical word-types ending unelided at Po- sitions d3, d6, d9, di2, and 15 by word-type.

sitions d3, d6, d9, di12, and 15 by position.

T
i (a) (b) (c)
(a) (b) (c) -
Word-type Ending at Number Number (b)/(a)
Ending at Word-type Number Number (b)/(a) Position with final
Position with final consonant
consonant —
u as 22 19 0.8636
2 0.8636
ds u 2 . a6 1 1 1.0000
uu 78 52 0.6667
as 3 3 1.0000
-uu 127 23 0.7323 12 12 12 1.0000
Total 227 164 0.7225 15 57 57 1.0000
6 B 1 : A e Total 95 92 0.9684
uu 36 22 SelEe o, a3 78 52 0.6667
Total 37 26 0.7027 das 36 25 0.6944
= === a9 26 19 0.7308
a9 u 3 3 =000 a1z 84 52 0.6190
uu 26 19 0.7308 15 10 1 0.1000
Total 29 22 0.7586 Total 234 149 0.6367
diz u 12 12 1.0000 -uu a3 127 93 0.7323
uu 84 52 0.6190 diz 18 8 0.4444
-uu 18 8 0.4444 15 337 108 0.3205
u-uu 3 2 0.6667
_— X ) o B Total 482 209 0.4336
--uu 8 2 0.2500 u-uu d1e 3 0.6667
Total 128 78 0.6093 15 13 0.3846
7 s -, - 10000 Total 16 7 | 0.4375
uu 10 1 0.1000 uu-uu di2 5 2 0.6667
=uu 337 108 0.3205 15 7 3 o} 4286
u-uu 13 5 0.3846
- . : i Total 10 _ 5 0.5000
-=-uu 120 41 0.3417 ——uu die 8 2 0.2500
---uu 3 1 0.3333 15 120 41 0.3417
-uu-uu 1, (o} 0.0000
Total 128 43 0.3359
Total 548 216 0.3942 ) B




- 160 -
Indeed, Positions d6 and d9 (not very numerous in any case) are
preceded only by monosyllables and pyrrhics (uu), and we deal
with these word-types first.

Monosyllables play no role in the differentiation we seek.
Aside from the single occurrence before Position d6, monosyllab-
les constitute about one tenth of the total occurrences at each
position, and almost all of them end with a consonanta.

The case with regard to pyrrhics (uu) is more interesting.
They constitute the overwhelming majority of the words ending at
Positions d6 and d9. They also constitute about 65% of the words
ending at Position d12. In general, as we see fram Table V, about
64% of these words end in a consonant, and this is true of their
occurrences in all the first four feet. They are largely respon-
sible for the preponderance of vocalic initials at Positions dé6,
d9, and even d12, and they make an important contribution to Po-
sition d3. More noteworthy is their virtual absence from Foot 5,
where there are only ten out of a total of 548 junctures. As it
happens, only one of the ten ends in a consonant, but it makes
little difference statistically whether all or none of them do
so. It is more important to note that by their absence from Foot
5 (assuming that as elsewhere about 65% of such words would end
in a consonant), they allow the foot to have a larger proportion
of final vowels than it might otherwise have. At the same time,
we do not believe that this is why such words are avoided in Foot
5. Rather, as we see from OTT (1973: 120), such words occur in

Foot 5 only when preceded by a monosyllable. For example,

semianimi lapsoque supervenit, et pede collo

(Aeneid 12.356).

Monosyllables at this position in the verse are very rareg. One
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may surmise that a monosyllable is required in such a case in ar-
der to preserve the consonance of ictus .and accent in Foot 5,
but the use of a following pyrrhic must of necessity set up a
strongly competing accent in the second syllable of the foot. It
is hard to believe that the accent on et in the above example
can compete with the stress laid upan the first syllable of pede.

Most interesting are the differences seen in the distribution
of dactylic words. As we see from Table V, these occur in signi-
ficant numbers only in Feet 1 and 5, where they constitute well
over half the occurrences of words ending at those positions.
About 73% of the dactylic words in Foot 1 end in a consonant,
thereby requiring a vocalic initial in the following word. In
very strong contrast, only 32% of the dactylic words in Foot 5
end in a consonant, and so only that percentage of the following
words have vocalic initials. We believe that the key to our gue-
stion lies in this last clause. Well over half the verses of
Aenetd 12 (about 58%) end in bisyllabic words. These final words
constitute one of the very noticeable recurring features of the
verse. It would be, we believe, at the very least inconvenient
and perhaps aesthetically jarring, if this large class of words
were to have a noticeably larger proportion of voaclic initials
than the language as a whole. We have already noted above that
about 33% of the words in Aeneid 12 have vocalic initials. We
now add the observation that about 52% of all the words in

10
'm'" . As we see

Aeneid 12 end with a vowel or with the letter
from Table V, of the 482 dactylic words in Adeneid 12 about 57%

end with a vowel, not a very great disparity. In order to bring
about a pleasing proportion of initials for the large set of fi-

nal bisyllabic words, Vergil places in Foot 5 a rather larger

proportion of dactylic words with vocalic finals than would be
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expected. In turn, a larger proportion than would be expected
of dactylic wordswith consonantal finals is displaced to the
only place where they can go in sizable numbers, i.e., to the
first foot. These must be followed by vocalic initials and this
largely accounts for the unusually large number and percentage
of vocalic initials at Position d3. Our finding is not confined
to Vergil. As we see from the comparative data displayed in Ta-
ble VI, the displacement seen in Adeneid 12 is encountered to a

greater or lesser degree in all the works surveyed.

Table VI. Comparative Percentages of Vocalic Initials after Un-
elided Dactylic Feet at Positions d3 and 15 in Select
Works. (Raw Data in Parentheses)

Position d3 Position 15
Catullus 64 46.15 ( 60/130) 18.37 ( 45/245)
Lucretius, Bk. 3 58.17 (203/349) 48.78 (260/533)
Culex 53.28 ( 73/137) 44.81 (121/270)
Ecloques 52.33 (146/279) 37.20 (186/500)
Aeneid 4 66:67 (120/180) 38.03 (143/376)
Aeneid 12 72.25 (164/227) 39.42 (216/548)
Ars Poetica 63.57 ( 82/129) 46 .47 (125/269)
Metamorphoses 12 61.99 (181/292) 45.39 (182/401)
Lucan, Bk. 1 70.04 (159/227) 39.95 (159/398)
Lucan, Bk. 10 66.05 (107/162) 43.42 (132/304)
vValerius Flaccus, 1 71.34 (219/307) 35.59 (200/562)

There remains one more word-type, the Ionic a majore (--uu),
which terminates in significant numbers at Position 15. The
word-type is rare elsewhere, so there can be no canjectures

about displacements. One can only say that Vergil's choice of
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these words has been such as to result in only 34% of consonan-
tal finals, very close to the desired proportion.

These last anticlimactic remarks should serve as a humbling
caveat for the assumptions of the preceding paragraphs. It has
not been our intention to suggest that Vergil was in any way
trammeled or hindered by the formal requirements of the hexame-
ter verse. Rather, it seems better to conclude that in some sen-
se he responded positively to these formal demands, that they
constituted a creative challenge that the consummate poet took
in his stride. But, once that response was made, it is no sacri-
lege to find that language created tao fulfill formal conven-
tions displays statistical regularities conforming to those

conventions.
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Statistical Postscript

The above is an exercise in descriptive statistics. It is not
clear that the application of inferential statistics would be
very useful. For example, it is quite clear from Column (a) in
Table I that the distribution of junctures at the various posi-
tions in the verse does not occur randomly. We could, if we wi-
shed, generate expected values on the basis of the null hypo-
thesis that the number of junctures at each position is the re-
sult of a random distribution. On that basis, given 5202 inter-
nal junctures (the total of 6151 less the 949 at Position 0)
and the 16 possible positions where juncture may occur, we ar-
rive at an expected value of 325.1 junctures occurring at each
position. If we then calculate the value of chi-squared for
each position (at the extreme, chi-square for Position 16 is
311.3), we soon see that the values are so large that it is id-
le to complete the calculations and it is obvious that we are
not dealing with a random distribution.

Nevertheless, it may be instructive to subject the major
finding of this study to a brief inferential analysis. We hold
on the basis of data displayed in Table V that the distribution
of dactylic words ending with a consonant is not random. We

test this as follows (cf. Table VII):

= 165 =

Table VII. Chi-square test for independence of word-ending and

position
Dactylic words
with final with final Totals
consonant vowel
|
Ending a3 93 34 127
at d12 8 10 18
Position 15 108 229 337
Totals 209 273 482

Chi-squared = 63.7020 with two degrees of freedom. P < 0.0005.

Cnce again, the value of chi-square is so great that there can
be no question of a random distribution. This said, however,
there remains the interesting question as to how or why this
non-random distribution comes about, and this has been the ob-

ject of our speculation.
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Notes

1 0TT's observations are based upon the Oxford Classical Text
of Mynors, 1969. The last verse is numbered 952, but 631 is
a short verse, and there are no verses numbered 612 or 613.
0TT's scheme for numbering positions 1is:

" qu2u3 _ 4uSub___7uBug___10uliuiz___13ul4ut5___16u.

2  STURTEVANT's views about the rest of the verse are less con-
vincing, i.e., that there is an avoidance of such consonance
in the rest of the verse. For deneid 12, OTT (1973: 26) re-
ports consonance of ictus and accent as follows:

Foot 1 66.07%
Foot 2 31.51%
Foot 3 28.77%
Foot 4 37.09%

At least in the case of Foot 1, it seems prima facie unrea-
sonable to speak of avoidance.

3 There are in fact 6174 words. We omit from our tally the
twenty elided monosyllables and the three words in the short
verse 631.

4 The aobservations in Table II are derived from texts largely
supplied by the American Philological Associations’s Reposi-
tory of Greek and Latin Texts in Machine-Readable Form. This
aid is gratefully acknowledged.

5 There is a problem of counting here. As Column (e) in Table
I shows, the largest number of vocalic initials within the
verse occurs at Position 10 (after the first syllable in
Foot 4). Nevertheless, vocalic initials occur in only 31.08%
of the junctures at Position 10, a bit less than the overall
percentage of 32.68%. We believe that the large number of
vocalic initials at Position 10 is a function of the large
number of junctures of all types occurring at that position.

6 The matter with regard to elision has been explored by SOU-
BIRAN (1966) in Tableau A5, p. 518, and in the tables at
pp. 496 ff. with attendant discussion.

7 Sp far as I can tell, SOUBIRAN (1966) nowhere notes this dis-

parity between the numbers of elisions occurring at the end
of spondees as opposed to dactyls.

8 Monosyllables of this sort are discussed by HELLEGOUARC'H
(1964 208 ff.). E.g., "... de plus ces mots doivent obliga-

toirement se trouver devant une initiale vocaligue.” (p. 208).

9 See the discussion of such monosyllables in HELLEGOUARC'H
(1964: 167 ff.).

10 See comparable data in SOUBIRAN (1966: 582).
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L1AISONS SYLLABIQUES DANS LES PARTAGES TROCHATQUES
DE L'HEXAMETRE LATIN

J. Gérard, Paris

Abstract
Syllabic liaison in trochaic division in Latin hexameters.

The author sets out to define and apply to a wide series of
samples an approach to the study of the liaisons existing bet-
ween the final syllable of one word, in those cases in Latin
hexameter poetry where the word division comes between the short
syllables of a dactyl (trochaic division). His first step is to
establish the conditions in which liaison normally occurs in
poetry and prose. He then carries out a statistical examination
of sixteen works, from Ennius to Juvenal, in order to give an
opinion on the theory proposed by J.Soubiran that consonant
-vowel liaison (and elision) are prefered to vowel-consonant
liaisons when there occurs between two words a semantic break
marked by punctuation. In such an investigation it is important
to clearly distinguish the constituant elements of the vocabu-
lary and to seperate words of full semantic value from link -
words whose utilisation is different depending on whether there
is a full stop or only a comma present. If for all forms of
punctuation the theory seems to be confirmed, this would imply
a special use of link-words beginning with a vowel in Latin
hexameters, a supposition supported by a comparison of the uti-
lisation of these link-words in poetry and in prose.

On a pu supposer avec raison que la division des bréves du
dactyle entre une syllabe finale de mot et une syllabe initiale
perturbe sensiblement le cours normal de 1l'hexamétre latin
(PERRET 1954, 1955; GERARD 1980). Un intervalle entre deux mots

provoque une pause, si minime soit-elle. Dans le cas du partage

trochaique, cette pause, faite au milieu d'un demi-pied, s'ajoute

au temps reqguis par l'articulation des deux bréves et le biforme
n'est plus isochrone du premier pied. Au lieu d'avoir 1'égquiva-
lence habituelle: une longue égale deux bréves, nous avons: une
longue égale une bréve, plus une pause, plus une bréve. La dif-
ficulté ainsi créée est d'autant plus grave qu'd l'intermot con-
sidéré intervient une pause de sens marguée par une ponctuation,

forte ou faible.
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on peut alors se demander si les poétes latins ne se sont pas
résolus 4 admettre ces ponctuations sous certaines conditidns
de liaison syllabique entre les mots dont la finale et 1'ini-
tiale fournissent les bréves du partage.

M.J.SOUBIRAN a montré que, dans l'hexamétre, l'élision ou la
liaison consonne-voyelle (sigle CV) &taient préférées 4 la liai-
son voyelle-consonne (sigle VC), quand intervient une pause de
sens entre les pieds II et III, III et IV, IV et V (ponctuation
bucolique); les démonstrations qu'il en a données nous semblent
tout & fait convaincantes (SOUBIRAN 1966 b, 1968, 1969) et nous
faisons volontiers nbtre sa conclusion: la liaison syllabique
assurée par 1l'élision ou par la séquence CV sert & pallier 1'ir-
régularité fondamentale introduite par une pause de sens qui ob-
ligerait le récitant 4 marquer dans le débit un arr&t contraire
4 la bonne diction du vers.

Aussi, en cas de ponctuation trochaique intervenant dans le
partage des bréves, pourrait-on s'attendre & voir les poétes

faire une différence entre des vers comme ceux-ci:

A Casta faue Lucina : tuus iam regnat Apollo
(VIRG. Buc. IV, 10)
B Qui Bauium non odit, amet tua carmina, Maeui.

(VIRG. Buc. III, 90)

Le premier présente une liaison VC (Zucina tuus, soit, dans la

prononciation : Lu-ci-na-tu-us) qui distingue phonétiquement les

mots et permet de faire coincider coupe verbale et coupe synta-

xique. Le second présente une liaison CV (odit amet, soit, dans

la prononciation : o-di-ta-met) plus favorable d une diction liée.
Le probléme est de savoir quels sont les vers les plus nom-

breux, ceux du type A ou ceux du type B.

PRINCIPES ET METHODES

Avec quelques nuances, nous emploierons la méthode utilisée
par M.J. SOUBIRAN dans les recherches qu'il a consacrées aux li-

aisons syllabiques réalisées en cas d'intermot II/III, III/IV,
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IV/V (SOUBIRAN 1968:22 et 41-43).

1° Les ponctuations fortes et faibles sont, d'abord, comptées
ensemble. La ponctuation forte est définie par les signes modernes
usuels, point, point d'interrogation, d'exclamation, point et vir-
gule, tirets, parenthéses, guillemets (GERARD 1980:16-21) . La
ponctuation faible est définie, 3 l'exclusion des cas précédents,
comme une pause de sens intervenant 4 la fin d'une proposition &
un mode personnel que suit une autre proposition ggalement & un
mode personnel.

2 Les liaisons syllabiques réalisées par 1'élision et celles
réalisées par la séquence CV sont considérées comme équivalentes.

3° sont mises en comparaison, d'une part la fréquence des li-
aisons syllabiques CV et VC quand une ponctuation intervient a
1'intermot considéré, d'autre part la fréquence de ces mémes 1li-
aisons quand aucune ponctuation n'intervient & cette méme place.

4° pans les résultats obtenus, doivent ressortir les ¢léments
constitutifs du vocabulaire déterminant la nature des liaisons
syllabiques: d'un cbté, les mots de sens plein, dont l'usage
n'est soumis en principe 4 aucune contrainte, d'un autre cdté,
les outils de liaison, dont l'emploi est régi par des nécessités

syntaxiques (subordonnants, coordonnants, adverbes ou pronoms) .

Le fait métrigue que nous nous proposons d'analyser est ce-
pendant assez différent de ceux qui ont retenu l'attention de
M.J. SOUBIRAN, en raison mémé de sa situation, au milieu d'un

S

pied. C'est pourquoi, aux principes ci-dessus définis, il est
nécessaire d'adjoindre quelques précisions.

1° En cas de partage des bréves du dactyle, les liaisons syl-
labiques n'appartiennent pas toutes & l'un des types répertoriés:
g2lision, CV, VC. Il peut y avoir hiatus. Le fait gtant trés rare,
nous l'avons laissé en dehors de notre &tude. Dans les textes que
nous avons dépouillés, il n'y a, en effet, que 5 hiatus, dont 4
avec abrégement de la voyelle longue finale (LUCILIUS, 338, 1020;
VIRG. Buc. II, 65; VIII, 108) et un de voyelle bréve finale sur
initiale vocalique bréve (VIRG. Buc. Iﬁ 53).

De plus, il existe, dans 1'ancienne poésie, des partages tro-
chaiques dont la premidre bréve est une finale fermée terminée

en -s, cette consonne ne faisant pas position devant initiale con-
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sonantique. Ce phénoméne devient exceptionnel quand une ponctuation
intervient entre les bréves: 2 exemples chez Ennius (428 vers),
dans un méme vers, avec une ponctuation trochaique forte en III,
une faible en V (vers 166, ed. J. VAHLEN); 2 exemples en V, dans
les 605 vers de Lucilius retenus pour notre analyse (vers 92 et
181, ed. Fr. MARX), encore s'agit-il de fins de propositions in-
cises que nous excluons de notre définition de la ponctuation
faible (cf. infra). Nous laisserons donc aussi de c8té& ce type de
liaison qui n'est admis, semble-t-il, qu'en l'absence de toute
ponctuation.

2° Afin d'éliminer tout fait contestable, nous prendrons la
définition de la ponctuation faible dans son sens le plus strict,
en ne retenant gque les pauses de sens intervenant 4 la fin d'une
proposition 4 un mode personnel qui doit elle-m&me &tre suivie
d'une autre proposition & un mode personnel.

En application de la définition restrictive &noncée ci-dessus
on ne considérera pas qu'il y a pause de sens:
1) au début ou & la fin des propositions incises, qui ne se dis-

tinguent pas toujours nettement du contexte, comme dans les

exemples suivants :

At ponlille, satum quo te mentiris, Achilles
talis in hoste fuit Priamo; ... '

(VIRG. aen. II, 540 sqg.)
Ille guod exiguum restabat sanguinis Urbi
hausit; ...

(LUCAN. II, 140 sg.)
omnis, ut est, igitur per se natura duabus
constitit in rebus;

(LUCR. I, 419 sqg.)

2) avant ou apréds les verbes déclaratifs du type ait, ingquit, ou
r

leur équivalents comme opinor, precor, reor, spero mis en in-
cise:

Tandem urbanus ad hunc: "Quid te iuuat, inquit amice,
(HOR. sat. II, 6, 90)

"Quis rubor iste poli? quod tam lugubre refulsit
sidus?" ait; reddit trepido cui talia uirgo:
(V.Fl. arg. VIII, 58 sq.)

. Nati patrisque,
alma{ precor, miserere (potes namque omnia, nec te
nequiquam lucis Hecate praefecit Auernis).
(VIRG. aen. VI, 116-118)
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Utilisés & 1'intérieur d'une proposition, ces verbes rentrent
en effet dans la catégorie des incises; s'ils prennent place i la
fin d'une phrase rédigée au style direct, on doit les considérer
comme des enclitiques, la véritable pause de sens intervenant
aprés eux.

3) entre les verbes et les conjonctions subordonnantes dans les
locutions apparemment indissociables du type fiet ut, adde

quod, effice ut, accedit ut?@

fiet uti risu tremulo concussa cachinnent
(LUCR. I, 919)

Adde quod imbecilla nimis primordia fingit;
(LUCR. I, 847)

4) entre des verbes coordonnés du type frangitgue guatitque 3

quas animosi Euri assidue franguntque feruntque
(VIRG. Georg. II, 441)

Scintillant oculi dicisque facisque quod ipse
non sani esse hominis non sanus iuret Orestes.
(PERS. III, 117 sg.)

.. neque enim uelocior ullas
itque reditque uias cognataue Tartara mauult.
(STAT. Theb. I, 101 sq.)
Cette double coordination ne permet pas de distinguer réellement
deux propositions; elle représente une structure métrique com-
mode et tout aussi fréquemment réalisée avec des substantifs

qu'avec des verbes.

Seuls ont donc &té retenus comme affectés d'une pause de sens
faible, autrement dit d'une ponctuation faible, les intermots
trochaiques marquant le partage:

A) entre des propositions juxtaposées que ne relie aucun mot sub-

ordonnant ou coordonnant:

Perdidit arma, locum uirtutis deseruit, qui
semper in augenda festinat et obruitur re
(HOR. Epist. I, 16,67 sq.)
B) entre des propositions principales et subordonnées:

- la subordonnée précédant la principale,

si laedit caupona, Ferentium ire uidebo;
(HOR. Epist. I, 17,8)
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- 1a subordonn&e suivant la principale,

In niue Lucana dormis ocreatus, ut aprum
cenem ego: tu piscis hiberno ex aequore uerris.
(HOR. sat. II, 3,234 sq.)

C) entre des propositions coordonnées :
- le coordonnant ouvre la proposition,

non usquam prorepit et illis utitur ante
quaesitis sapiens,
(HOR. sat. I, 1,37 sq.)

- le coordonnant est -que rattaché au premier mot,

Quod quoniam ratio reclamat uere negatque
credere posse animum, uictus fatearc necessest.
(LUCR. I, 623 sq.)

Une rigoureuse application de ces principes exige un dépouille-
ment trés attentif des textes, ce qui nous a posé& probléme pour le
choix d'un matériel d'étude. Dans notre thése (GERARD 1980), l'ex-
tréme rareéé du phénoméne &tudié, la ponctuation trochaique forte,
la relative facilité & la reconnaltre grlce aux signes de ponc-
tuation, nous avaient permis d'analyser la totalité des oeuvres
retenues; il a donc &té& possible d'y rendre compte de 1l'intégra-
1ité des cas de ponctuation trochaique forte. La détermination de
la ponctuation trochaique faible est beaucoup plus délicate, comme
on vient de le voir, les faits &tant beaucoup plus nombreux et di-
vers. Deux solutions s'offraient alors : ou bien retenir quel-
ques-unes seulement des oceuvres choisies pour 1'étude de la ponc-
tuation trochaique forte et en faire l'anaf§;e compléte, ou bien
reprendre toutes les ceuvres précédemment analysées en opérant
cette fois sur des fragments de 1000 vers ou sur l'oeuvre entiére
quand elle n'atteint pas mille vers.

Hous nous sonmes erréthd 4 cebte seconde solution pour plu-
sieurs raisons. Il nous a semblé intéressant de faire, d propos
des liaisons syllabiques, une enquéte paralléle & celle que nous
avions d&jd menée, d'autant plus qu'il &tait facile d'utiliser
des relevés exhaustifs ayant porté sur 1'intégralité des oeuvres
en ce qui concerne les ponctuations trochaiques fortes. Il n'était
pas non plus sans intéré&t de conserver la perspective historique
de notre premier travail. Il importait surtout de dé&finir des mé-

thodes d'enquédte et de poser des hypothéses de travail avant d'en-
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treprendre une analyse exhaustive du phénoméne, compte tenu de
1'extr@me complexité des faits qui requidrent l'attention quand on
avance dans l'analyse des élé&ments constitutifs du partage tro-
chaigue marqué de ponctuation faible, en particulier quand on
entreprend l'analyse verbale de ces &léments.

Notre lecteur voudra donc bien considérer ce travail comme ex-
ploratoire et méthodologique. Si, chemin faisant, nous croyons
pouvoir ouvrir certaines perspectives 4 1l'interprétation, il ne
peut s'agir que d'hypothédses faites sous réserve des vérifica-
tions complémentaires que peuvent apporter l'analyse de la tota-
lité des oeuvres (il en sera ainsi pour les liaisons syllabigues
réalisées dans les partages trochaiques margqués de ponctuation
forte) ou l'application de méthodes spécifiquement statistiques.

Il convient toutefois de rappeler ce que nous avons démontré
4 propos de la détermination des ponctuations trochaiques fortes
(GERARD 1980:33-37): leur nombre ne dépend pas de la combinaison
mathématique des &léments qui les constituent, partages trocha-
iques d'une part, ponctuations d'autre part. Les auteurs, qui ma-
nifestent une extré@me réserve d en accepter l'emploi, s'y ré-
solvent pour des raisons stylistiques et poétiques précises et
rigoureuses, dans des proportions fort différentes d'une oeuvre
4 l'autre, mé@me quand ils usent de maniére &gale des partages
trochaiques et des ponctuations fortes. Le partage trochaique mar-
qué de ponctuation forte apparait alors comme une figure métrique
et stylistique dont 1'usage reléve de choix artistiques et n'obé-
it pas aux habitudes générales ordinaires de la langue et de la
technique poétique. On peut en inférer qu'il y a gquelque chance
pour qu'il en soit de m@me lorsqu'une ponctuation faible inter-
vient dans le partage des bréves et que nous nous trouvions en
présence d'un fait trés irréqulidrement réparti dans les oeuvres
considérées.

Nos analyses ont donc porté sur les oeuvres suivantes, analy-
sées dans leur entier quand il s'agit de ponctuations trochaiques
fortes, sur tranches de 1000 vers quand il s'agit de ponctuations

faibles, lues dans les &ditions indiquées:

ENNIUS, Ennianae poesis reliquiae (ed. J.VAHLEN, Leibzig, Teub-
ner 1928)
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LUCILIUS, C. Lucilii carminum reliquiae (ed. Fr.MARX, Leibzig,
Teubner 1904).
CATULLE, Carmina, piéce 64 (ed. G.LAFAYE, Paris, Coll.Univ.de
France 1932).
LUCRECE, De natura rerum (ed. A.ERNOUT, Paris, Coll.Univ.de
France 1941).
VIRGILE, Les Bucoliques (ed. E.de SAINT-DENIS, Paris 1942).
Les Géorgiques (ed. H.GOELZER, Paris 1926).
1 'Enéide (I-VI, ed. H.GOELZER et A.BELLESSORT, Paris
1938; VII-XII, ed. R.DURAND et A.BELLESSORT,
Paris 1941).
HORACE, Les Epitres (ed. Fr.VILLENEUVE, Paris 1941).
res Satires (ed. Fr.VILLENEUVE, Paris 1932).
OVIDE, Les Métamorphoses (ed. G.LAFAYE, Paris 1928).
LUCAIN, Bellum ciuile (ed. A.BOURGERY et M.PONCHONT, Paris
. 1926-1929).
STACE, Les Silves (ed. H.FRERE et H.J.IZAAC, Paris 1944).
La Thébaide (ed. A.KLOTZ, Leibzig, Teubner 1908).
PERSE, Les Satires (ed. A.CARTAULT, Paris 1929).
JUVENAL, Les Satires (ed. P.de LABRIOLLE et Fr.VILLENEUVE,
Paris 1941).
VALERIUS FLACCUS, Argonautica {ed. J.H.MOZLEY, Loeb, Harvard
Univ.Press 1963).

L.a totalité de ces oeuvres représente 68698 vers examinés.

Les tranches de mille vers ont &té ainsi déterminées :

LUCRECE, I, 1-1000. VIRGILE, Géorg. II, IV, 1-459. Aen. II; VI,
1-196. HORACE, Sat. I, 1,2,3,8; II, 3,5,6. Epist. I, 1,7,13,15,
16,17,18; II, 3. OVIDE, Métam. I; IV, 1-221. LUCAIN, II; IV,
1-264. STACE, Silu. I, 1,2; I1, 1,4; III, 1 (1-90), 2,5. Theb.I,
IX, 1-280. JUVENAL, 1,2,3,4,5,6 (1-10). VALERIUS FLACCUS, Arg.
11, VIII, 1-336.

Le matériel restreint, tranches de 1000 vers, plus oeuvres com-
plétes quand elles n'atteignent pas mille vers, totalise 13920
vers (cf. infra, tableau I).

Dans ces 13 920 vers, nous avons relevé 191 partages trocha-
iques marqués d'une ponctuation forte et 428 marqués d'une ponc-
tuation faible.

En cas de ponctuation faible, le détail de la répartition dans

les catégories ci-dessus répertoriées en A), B), C) s'établit ainsi:

A) La ponctuation intervient entre des rropositions juxtaposées que
ne relie aucun mot subordonnant ou coordonnant: 32.
B) La ponctuation intervient entre des propositions principales

et subordonnées:

- la subordonnée précéde la principale: 44;
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- la subordonnée suit la principale: 87 (dans 22 cas, le sub-

ordonnant n'est pas en téte de la subordonnée, il y a prolepse);
C) La ponctuation intervient entre des propositions coordonnées:

- le coordonnant ouvre la proposition: 234;
- le coordonnant est —-que rattaché au premier mot de la pro-

position: 31.

On remarquera l'importance du nombre des propositions introduites
par un mot de liaison: 65 subordonnées (87-22; cf. supra B), 234
coordonnées, au total 299 sur 428 partages marqués de ponctuation
faible.

Le tableau I donne la répartition de ces ponctuations trocha-
iques faibles par pied, pour chague oeuvre, ainsi que le pour-
centage de fréquence par rapport au nombre de vers examinés.

Au vu de ces résultats chiffrés, on notera que la ponctuation
trochaique faible se rencontre, en moyenne générale calculée sur
les 13 920 vers, dans la proportion de 3,1 %, mais que cette pro-
portion varie de 1,2 % & 5,6 % quand on considére la répartition
de détail dans les 16 oeuvres ou fragments examinés. Huit de ces
oceuvres, soit la moitié, présentent un pourcentage compris entre
2,2 et 3 %, soit, dans l'ordre croissant, avec un écart de huit
dixiémes entre les extr@mes :

Bucoliques
Lucain
§i1!es
Juvénal,

Métamorphoses
Géorgiques, Thébaide, Argonautiques

o0 P dP o o oo

Les fréquences relevées dans les oeuvres de Lucilius (1,8 %) et
de Catulle (2,0 %) sont assez proches de celles qui caractérisent
le groupe précédent, & quelques dixiémes du pourcentage infé-
rieur.

En revanche, nous trouvons des extr@mes : d'une part Ennius
(1,2 %) et L'Enéide (1,4 %); de l'autre Lucréce (4,1 %), Perse
(4,9 &), Horace, Epitres (5 %) et satires (5,6 %) Dans ces quatre
derniers cas, les pourcentages sont supérieurs de plus d'un point
et méme de plus de deux points aux 3 % des Géorgiques, de la
Thébaide et des Argonautiques, les trois oeuvres groupées de la

série répertoriée ci-dessus pour lesquelles la fréquence d'usage
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TABLEAU I . Fréquence des ponctuations trochaiques faibles.
Ponctuations trochaiques faibles
Auteurs/ Nombre
Oeuvres IT IIT| IV A\ Total de vers
n, n, n, n. n. n. 2
i i i i il i

Ennius 1 1 1 1 1 5 1,2 428
Lucilius 1 4 5 - 1 11 1,8 605
catulle 1 2 5 = ot 8 2,0 408
Lucréce 9 8 5 1 18 41 4,1 1000
Buc. 6| 1 6 1 4 | 18 | 2,2 829
Géorg. 9 2 4 - 15 30 3 1000
Enéide 8 - 3 1 2 14 1,4 1000
Hor. Sat. 10 3 10 2 31 56 5,6 1000
Hor. Epist. 10 4 5 6 25 50 5 1000
Métam. 16 1 = = 11 28 2,8 1000
Lucain 14 1 1 = 7 23 2,3 1000
Perse 10 2 1 1 18 32 4,9 650
Silves 18 - - - 7 25 2,5 1000
Théb. 18 - - 12 30 3 1000
Arg, 23 1 - 1 5 30 3 1000
Juvénal 11 = 3 = 13 27 2t 1000
Total 165 | 30 49 14 |170 428 3,1 (13920

des ponctuations trochaiques faibles est la méme que la fréquence
moyenne calculée sur les 13920 vers.

Malgré cette apparente cohésion, la répartition des ponctu-
ations trochaiques faibles a travers les oeuvres et fragments ana-
lysés n'est donc pas réguliére, si 1'on considére leur nombre et
leur fréquence dans chaque oeuvre. Comme nous l'avions laissé pré-
voir ci-dessus, on pouvait s'attendre a une telle irréqgularité 4
juger d'aprés les statistiques établies sur 1'ensemble des ponc-
tuations trochaiques fortes dans la totalité des oeuvres. La méme
irrégularité apparait dans la distribution par pied. Toutefois, et
en précisant encore qu'il s'agit ici de sondages sur des échan-
tillons qui ne peuvent avoir que valeur indicative, les ponc-
tuations trochaiques faibles apparaissent, en valeur absolue comme
en valeur relative, plus nombreuses aux pieds I et V aqu'aux autres

pleds & partir de Lucréce, dans 13 oeuvres sur 16; plus parti-
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culiérement, depuis les Métamorphoses jusqu'd Juvénal, elles

n'apparaissent plus que trés rarement aux pieds II, III et IV.

3° Les ponctuations trochaiques fortes sont, par nature, un
cas limite des ponctuations faibles telles qu'elles viennent
d'étre définies, car elles interviennent non plus entre des pro-
positions, mais entre des phrases. On en compte 191 dans les textes
&ttudiés. Leur fréquence moyenne , dans l'ensemble des 13 920 vers,
est de 1,4 %, a4 peu prés la moitié de la fréquence moyenne des
ponctuations trochaiques faibles. Leur répartition est encore plus
irréguliére que dans le cas précédent. Catulle, dans la piéce 64,
n'en a aucun exemple; sur les 15 autres textes analysés, 8 pré-
sentent des pourcentages de fréquence voisins de 1 &, soit, dans

1'ordre croissant, avec un écart de cing dixiémes:

0,7 % Argonautiques

0,8 % Lucilius, Enéide

1 % Métamorphoses, Silves, Thébaide
1,2 % Juvénal

Aux extr8mes, Lucréce (0,3 %), Lucain (0,4 %), Ennius (0,5 %);
d'autre part, Géorgiques (2 %), Horace, Epitres (2,1 %), Buco-
liques (3,3 %), Horace, Satires (4,2 %) .

Le tableau II propose l'ensemble des résultats et permet de
constater une plus grande irrégularité encore dans la réparti-
tion entre les pieds. L'extréme irrégularité de répartition appa-
rait nettement si l'on pré&te attention au fait que, par exemple,
pour mille vers, il y a 8 ponctuations trochaiques fortes dans
1'Enéide, 42 dans les Satires d'Horace, 4 seulement chez Lucain.
Nous sommes en présence d'un phénoméne tout 4 fait exceptionnel
que nous avons étudié par ailleurs dans son intégralité (GERARD
1980). C'est 1'une des raisons qui nous a poussé, pour l'analyse
des liaisons syllabiques, & ne pas dissocier d'abord ponctuations
fortes et ponctuations faibles, nous réservant d'ajouter une sta-
tistique particuliére tenant compte alors de toutes les ponctu-
ations trochaiques fortes relevées dans la totalité des oeuvres
examinées. Il nous a semblé utile, en effet, de pouvoir saisir
un état complet et indiscutable de ce fait de ponctuation ex-
ceptionnel, qui représente un cas limite, afin de comparer les

résultats obtenus a ceux que fournit l'analyse fondée sur des

extraits.
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TABLEAU II. Fréquence des ponctuations trochaiques fortes.

Ponctuations trochaliques fortes
Auteurs/ Nombre
Oeuvres i II IIT | IV v Total de vers
ny ni ni ni ni ni 2

Ennius - 1 1 = = 2 0,5 428
Lucilius = = 2 2 1 5 0,8 605
Catulle = - = - = - e 408
Lucréce - 5 2 - 1 3 0,3 1000
Buc. 1 3 17 - 6 27 3,3 829
Géorg. 4 4 6 i 6 20 2 1000
Enéide - i 4 - 2 8 0,8 1000
Hor. Sat. - 2 16 1 23 42 4,2 1000
Hor. Epist. 4 2 5 1 9 21 2,1 1000
HMétam. 4 1 1 - 4 10 1 1000
Lucain = = - - 4 4 0.4 1000
Perse 1 3 = - 6 10 1,5 650
Silves 7 1 - - 2 10 1 1000
Théb. 3 - 1 o 6 10 1 1000
Arg; 3 1 2 - 1 7 0,7 1000
Juvénal 1 . = - 11 12 1,2 1000
Total 28 20 57 4 82 191 1,4 13920

PROSODIE DES FINALES ET LIAISON SYLLABIQUE DANS LES PARTAGES
TROCHAIQUES NON PONCTUES

La réalisation d'un partage trochaique est soumise 4 des con-
ditions si restrictives qu'il est difficile de prévoir quelle
sera la liaison syllabique la plus fréquente par le seul examen
de la prosodie des finales, comme M.J. SOUBIRAN a pu le faire en
se plagant d'un point de vue plus général (SOUBIRAN 1968:410-412).
Etudiant les intermots II/III, III/IV, IV/V, il n'y avait pas, en
effet, 4 se préoccuper de la quantité de la syllabe initiale,
longue en début de pied par nature ou par position, mais seule-
ment de la lettre initiale, voyelle ou consonne. Au contraire,
dans le cas du partage trochaique, syllabe finale et syllabe ini-
tiale doivent &tre et rester bréves, ce qui impose des restrictions

particuliéres.
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Ainsi, la finale qui donne la premiére bréve, peut &tre de

deux types:

1) syllabe bréve fermée, du type magnus;

2) syllabe bréve ouverte du type magn¥.
Le partage n'est réalisable gue si chacun de ces types est suivi
respectivement d'une initiale vocalique bréve (type 1) ou d'une
initiale consonantique bréve (type 2).

Se présente enfin une troisiéme tventualité: une élision inter-
vient dans le partage. Elle ne peut se produire que sur initiale
vocalique bréve, la finale étant une voyelle bréve ou longue (rare-
ment une diphtongue) ou bien une syllabe bréve terminée en -m. L&
encore une condition supplémentaire rend difficile toute prévi-
sion+ pour qu'il y ait encore partage trochaique, la finale &li-
dée doit 8tre précédée d'une syllabe bréve.

Ces trois conditions essentielles font intervenir des obli-
gations de quantité& concernant les syllabes et cela change les
données du probléme.

On peut en effet prévoir quelle sera la proportion des liai-
sons syllabiques permettant d'enchainer le débit (élision et
liaison CV) si l'on s'en tient aux seules possibilités de ren-
contre entre finales et initiales définies par une catégorie de
léttres (consonne ou voyelle; exceptionnellement, a cause de la
synaléphe, -m finale). M.J. Soubiran a pu faire le calcul sui-
vant: quatre cinquiémes des finales et un tiers des initiales
permettent de réaliser une liaison consonne-voyelle ou une éli—
sion (SOUBIRAN 1968:412). Mais il est inutile pour nous de pousser
plus loin ce calcul statistique, si 1'on considére le partage tro-
chaique. En effet, en ce cas, on notera que seulement deux types
de finales (magntis, magnd) sur cing (magnds, magntis, magnd, mag-
nam, magna) se prétent 4 la réalisation du partage; quant au
nonbre des initiales présentant voyelle ou consonne et pouvant
compléter la figure métrique, il se trouve restreint puisque seules
peuvent &tre retenues les syllabes bréves. Répertorier celles-ci
en deux groupes (syllabes & initiale consonantique; syllabes bréves
A initiale vocalique) reviendrait a dépouiller le vocabulaire la-
tin en fonction, non seulement de la lettre initiale, mais encore
de la gquantité de la syllabe.

Devant cette difficulté, nous avons cru devoir adopter une mé-
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thode plus simple pour juger de la fréquence probable des types
de liaisons syllabiques dans le partage trochaique: la comparai-
son avec les liaisons comparables en prose.

Le probléme, en effet, n'est pas tellement de prévoir quelle
doit &tre statistiquement la liaison syllabique la plus fréguente
en fonction des finales et des initiales de mots, mais de déter-
miner si les obligations métriques propres au partage trochaique
modifient quelque chose aux liaisons syllabiques ordinairement
réalisées, c'est d dire, en général, imposées par le vocabulaire.

on laissera de cdté le probléme de l'élision qui ne peut &tre
posé dans les mémes termes en prose et en poésie. D'ailleurs, en
cas de partage trochaique non marqué de ponctuation, le nombre des

slisions est faible: 307 sur 12582 partages (cf. tableau III),
soit en moyenne 2,4 %. La proportion est un peu plus élevée quand
une ponctuation, forte ou faible, intervient entre les deux bréves:
45 élisions sur 619 partages (cf. tableau IV), soit en moyenne
7,3 %.

La comparaison entre les liaisons syllabiques réalisées en prose
et celles réalisées en poésie en cas de partage trochaique non
ponctué a donc é&té conduite de la fagon suivante. Nous avons re-
levé le nombre de liaisons CV (consonne-voyelle) et VC (voyelle
—consonne) réalisées en dehors de toute ponctuation :

10

2

dans la Deuxiéme Philippique de Cicéron;
© dans les textes en hexamétres retenus pour l'étude des
ponctuations trochaiques faibles. Rappelons qu'il s'agit des
oeuvres complétes quand elles n'atteignent pas mille vers et,
pour les autres, de tranches de mille vers dont les références

sont données & la page 175, soit en tout 13920 hexamétres.

o} \ - s
1 Deuxiéme Philippigue

cv 1517 37,1 %
vC 2575 62,9 %
4092
o 2, .
2 Textes poétiques :
cv 2961 24,1 %
vC 9313 75,9 %
12274
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A en juger d'aprés les échantillonages analysés, les liaisons VC
représentent donc en prose 62,9 % des ponctuations examinées, en
poésie 75,9 %; les liaisons CV respectivement 37,1 % et 24,1 %.

Si l'on remarque qu'en prose la quantité des syllabes finales
ou initiales est indifféremment bréve ou longue, alors qu'elle est
obligatoirement bréve dans le partage trochaique, on peut émettre
1'hypothése que cette derniére restriction a favorisé la liaison
VC au détriment de la liaison CV. Il y a d'ailleurs des raisons
pour que la liaison CV soit devenue, dans ce cas, plus difficile-
ment réalisable. En effet, les finales bréves fermées représentent
25 %
tiale du mot suivant est 4 la fois vocalique et bréve; or, quelle

du vocabulaire, mais ne peuvent rester telles que si 1'ini-

que soit la quantité& de la syllabe, il n'y a environ qu'une chance
sur trois pour que l'initiale soit vocalicque (SOUBIRAN 1966a:591;
1968:411); s'il faut de plus que cette initiale soit bréve, cela

réduit encore le nombre des chances de rencontre CV.

Mais nous avons comparé une oeuvre de prose & un ensemble d'oeu-
vres poétiques. Il convient de donner le détail des résultats; le
tableau III les présente par auteur et par oeuvre. On a ajouté une
exclu

colonne concernant les @lisions, afin de voir si ce fait,

de 1'enquéte générale, est capable d'en modifier sensiblement
l'orientation. Cette statistique servira ultérieurement & &tablir
une comparaison entre les fréquences des liaisons CV/VC réalisées
en cas de partage trochaique marqué d'une ponctuation et celles

des mémes liaisons réaliséce en cas de partage trochalique non mar-
qué de ponctuation. Pour le calcul des pourcentages, les cas dreli-
sion ont été comptés avec les liaisons CV puisque, dans les deux
cas, le phénoméne phonétique assure un meilleur enchainement du

débit (cf. Principes et méthodes, 2°).
Les résultats détaillés fournis par le tableau IIT appellent

quelques remarques indicatives, sous la réserve déjd faite qu'il
s'agit d'hypothéses & partir de relevés partiels.

Il est d'abord intéressant d'ordonner les fréquences d'emploi
des liaisons syllabiques en distinguant d'une part El1 + CV, d'autre

part VC.

Lucain

Ennius .
Catulle; Argonautigues
Enéide; Thébaide
silves

Géorgiques
Lucréce; Métamorphoses; Perse

Juvénal

Bucoliques; Horace,
Horace, Satires
Lucilius

Epitres

TABLEAU IIT.

non marqué de ponctuation.

Liaisons syllabiques réalisées en cas de partage

Auteurs/ [Eli- cv| vC | Total |EL+CV | VC | Nombre
Qeuvres SO de vers

i n, n, ng 1 2 ng
Ennius 4 64| 268 336 20 80 428
Lucilius 49 95| 232 376 38 62 605
Catulle 12 40| 200 252 21 79 408
Lucréce 50 163| 574 787 27 73 1000
Buc. 33 221| 505 759 33 67 829
Géorg. 16 192| 628 836 25 75 1000
Enéide 21 196| 752 969 22 78 1000
Hor. Sat. | 25 229| 483 737 34 66 1000
Hor.Epist.) 8 293 621 922 33 67 1000
Métam. 20 261| 786 1070 27 73 1000
Lucain 7 192 865 1064 19 81 1000
Perse 14 105 321 441 27 73 650
Silves 15 234 832 1081 23 77 1000
Théb. 13 223| 827 1063 22 78 1000
Arg. 17 215| 868 1100 21 79 1000
Juvénal 3 234 | 552 789 30 70 1000
Total 307 2961 (9314 12582 26 74 113920

Note: Pour les oeuvres d'Ennius et de Lucilius,

on n'a pas tenu

compte des partages trochaliques dans lesquels -s ne fait
pas position. Soit, chez Ennius, 37 cas, ainsi répartis

entre les pieds: I, 3 cas; II, 4 cas; III, 7 cas; 1V,
21 cas. Chez Lucilius, 77 cas: I, 5 cas; II, 14 cas; III,
9 cas; 1V, 3 cas; V, 46 cas. Sont également exclus du re-

levé deux cas de hiatus de bréve sur bréve: Lucilius, vers
358 et 1020.
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On note que pour 4 oeuvres sur 16, les fréquences d'emploi des
liaisons syllabiques se tiennent entre 33 et 38 % d'une part (El
4+ CV), 62 et 67 % d'autre part (VC), frégquences trés voisines de
celles que nous avons relevées en prose dans la Deuxiéme Philip-
pique, respectivement 37,1 % (CV) et 62,9 % (VC). Pour les 12
autres oeuvres, ces fréquences se tiennent entre 20 et 30 %
(liaisons E1 + CV), 70 et 80 % (liaisons VC), soit des pourcen-
tages légérement inférieurs ou légérement supérieurs aux pour-—
centages correspondants relevés en prose.

Quelle est alors la situation quand une ponctuation intervient

entre les bréves du partage?

LIAISON SYLLABIQUE DANS LES PARTAGES TROCHAIQUES PONCTUES

Les textes ou fragments de textes analysés comprennent au to-
tal 619 partages trochaiques ponctués: 428 ponctuations faibles;
191 ponctuations fortes.

Au total, les liaisons syllabiques se répartissent ainsi:

EL + CV 45 + 313

58
vC 261 42

00 oo

Le tableau IV donne le détail, par auteur et par oeuvre. Les
cas d'élision sont comptés dans les chiffres des colonnes CV, mais
leur nombre est porté entrc parenthéses 4 cdté& du chiffre global
correspondant.

La ponctuation parait avoir modifié totalement le rapport des
liaisons syllabiques dans le sens indiqué par M. J. Soubiran. Si
nous considérons les fréquences moyennes calculées sur 1'ensemble
des vers analysés, soit CV = 58 %, VC = 42 %, nous constatons gue
les liaisons CV sont plus nombreuses que les liaisons VC. La ten-
dance &tait inverse quand il s'agissait des partages trochaiques
non ponctués et de la prose. Mais cette comparaison ne peut &tre
donnée qu'd titre indicatif, le fait de ponctuation trochaique
n'étant pas homogéne pour tous les auteurs. Il est toutefois in-
téressant de classer par ordre les fréquences de ces liaisons syl-

labiques comme nous 1l'avons fait ci-dessus.
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EL + CV ve

3 %
catulle 0 100
Juvénal 49 51
Perse; Enéide 50 50
Bucoliques 53 47
Lucréce . 55 45
Lucilius 56 a4
Horace, Satires 57 43
Géorgiques; Horace, Epitres 58 42
silves 63 37
Lucain 67 33
Métamorphoses; Thébaide 68 32
Argonautigues 70 30
Ennius 71 29

TABLEAU IV. Liaisons syllabiques réalisées en cas de partage

trochaicue margué de ponctuation
4 P

Ponctuations Ponctuations Nombre
Auteurs/ fortes faibles Total de vers
Oeuvres cv ve cv ve cv Ve cvV Ve

n, n, n, n, n, n, % % n,
i i i i i i i

Ennius 2 - 3 2 5 2 71 29 428
Lucilius 4 (3) 1 5 6 9 7 56 44 605
Catulle - - - 8 - 8 0 100 408
Lucréce 1 2 23 (2) 18 24 20 55 45 1000
Buc. 10 17 14 (4) 4 24 21 53 47 829
Géorg. 9 11 20 (2) 10 29 21 58 42 1000
Enéide 1 7 10 (4) 4 11 11 50 50 1000
Hor. Sat. 20 (1) 22 36 (1) 20 56 42 57 43 1000
Hor. Epist. 9 12 32 (3) 18 41 30 58 42| " 1000
Métam. 6 4 20 (1) 8 26 12 68 32 1000
Lucain - 4 18 (1) 5 18 9 67 33 1000
Perse 2 8 19 (2) 13 21 21 50 50 650
silves 4 (3) 6 18 (6) 7 22 13 63 37 1000
Théb. 6 4 21 (5) 9 27 13 68 32 1000
Arg. 2 5 24 (4) 6 26 11 70 30 1000
Juvénal 4 8 15 (3) 12 19 20 49 51 1000
Total 80 (7) 111 278(38) 150 358 261 58 42| 13920

Notes: 1) Les chiffres entre parenthéses indiquent le nombre d'é&li-
sions comptées dans le nombre des liaisons CV.
2) Il n'a pas été tenu compte des cas ol -s ne fait pas
position, soit deux cas, dans un méme vers d'Ennius, 1l'un
de ponctuation forte, l'autre de ponctuation faible:

Inicit inritatus: tenet occasus, iuuat res.
(166, ed. J.VAHLEN)
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on constate que, mis 4 part le cas exceptionnel de Catulle position 4 un mode personnel) et devant un autre membre syntax-
dont le texte analysé (piéce 64) n'offre aucun exemple de 1li- ique (proposition d un mode personnel). On doit donc s'attendre
aison CV, la fréquence des liaisons CV est plus grande que celle 4 trouver a cette place, par définition, nombre d'outils de li=-
des liaisons VC dans 12 textes sur 15; dans les 3 autres, ces aison, coordonnants ou subordonnants: la structure syntaxique
deux types de liaison sont & peu prés a égalité. Voild vérifiée en impose l'usage en méme temps qu'elle définit la pause. Parmi
dans le détail (et toujours sous réserve qu'il s'agit d'extraits) eux, il faut prévoir l'emploi de nec, neque, sed, nisi, quod,
la tendance qu'indiquaient les fréquences moyennes de 58 % et quis, guibus, qui réalisent la liaison VC (initiale consonan-
42 3. D'od la nécessité de poser une nouvelle hypothése: si, dans tique), mais aussi l'emploi de at, et, an, ut, ubi, utrum, qui
le cas des partages trochaiques ponctués, on voit s'inverser les réalisent la liaison CV (initiale vocalique). Peuvent aussi se
fréquences d'emploi des liaisons CV/VC par rapport aux liaisons rencontrer a cette piace des mots de sens plein & initiale bréve,
réalisées dans les partages trochaiques non ponctués, doit-on venant aprés la pause de sens, soit que les propositions se trouvent
penser que la simple intervention d'une pause marquée entre les juxtaposées, soit qu'une prolepse améne 1'un d'eux en té&te du
bréves du dactyle incite le poéte 4 user pius volontiers de la membre syntaxique, le subordonnant &tant alors inclus dans la pro-
liaison CV ? A cela, il y aurait une raison phonétique qui est & position.
la base méme de la théorie de M.J. Soubiran: la liaison CV est Ainsi se définissent deux catégories, sur un plan trés géné-
plus apte que la liaison VC 3 réaliser l'enchainement entre deux ral; nous en préciserons ultérieurement le contenu. Mais on re-
mots que sépare une pause de sens, €n un point de 1'hexamétre od connalt dés maintenant que si rien ne peut laisser prévoir 1l'usage
la division des bréves crée déjd une certaine difficulté ryth- d'un mot de sens plein en téte d'un membre syntaxique, les outils
migue. On pourrait toutefois penser également que le vocabulaire de liaison, eux, y venant naturellement, peuvent représenter une
utilisé en cas de ponctuation trochaique est responsable d'un tel contrainte lexicale dont le rdle peut &tre déterminant dans la
ttat de choses si, par exemple, les mots qui fournissent la deux- réalisation des liaisons syllabiques.
iéme bréve du partage sont plus nombreux 4 avoir une initiale vo- Le probléme a résoudre prend donc deux aspects:
calique (= liaison CV) qu'une initiale consonantique (= liaison 10 Les liaisons CV sont-elles s mnciBrens f Eileales, 5 Tadlsofls

. : ~ 3 t -
VC), ce qui pourrait &tre le cas des mots introducteurs de pro VC dans chaque de ces dcux catégories?

positions, subordonnants ou coordonnants. Il convient donc d'ana- 2o si ell .
i elles ne sont plus nombreuses que dans la catégorie des

lvser la structure verbale des partages trochaiques mar ués de . . . N
v P g q d mots de liaison, ce fait est-il 4@ & une plus grande fréquence

onctuation. s N s e
P des mots de liaison & initiale vocalique dans l'usage général de

la langue?

a

La réponse d ces deux questions doit permettre d'apprécier les
STRUCTURE VERBALE ET LIATISON SYLLABIQUE DANS LE PARTAGE contraintes imposées par le vocabulaire dans le partage trocha-
TROCHAIQUE PONCTUE " ique ponctué et le r8le gu'il joue dans la réalisation des liai-
sons syllabiques.
L'ttude de la structure verbale des partages trochaiques mar-
qués de ponctuation doit en premier lieu prendre en considé-
ration les mots dont 1'initiale fournit la deuxiéme bréve du par-
tage. En effet, les pauses de sens, fortes ou faibles, inter-

viennent devant ces mots, d& la fin d'un membre syntaxique {(pro-
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I. - Définition des catégories de mots dont 1'initiale fournit

la deuxiéme bréve des partages trochaiques ponctués.

1° Les mots de sens plein.

La définition générale de ces mots va de soi: amator, auis,
diem, inultus, domus, recusat, etc... en donnent exemple.

Nous avons toutefois adopté certaines conventions:
a) Sont considérés comme mots de sens plein les formes d'auxi-
liaires du type habet, erit; l'adverbe satis; les formes des ad-
jectifs meus, tuus, suus. Placés en té&te d'un membre syntaxique,
ces mots prennent généralement un sens fort qui, & notre avis,
permet de les classer ainsi. Leur emploi, en cette position, ne
reldve pas d'une contrainte lexicale, mais d'un choix stylistique,
Pour exemples:

Huc huc aduentate, meas audite querelas,
(CATULLE, LXIV, 195)

At si condoluit temptatum frigore corpus

aut alius casus lecto te adflixit, habes qui

adsideat, fomenta paret, medicum roget,

(HOR. sat. I, 1, 80-82)
b) Sont relevés parmi les mots de sens plein ceux d'entre eux
auxquels s'attache le coordonnant -que, car, pour la réalisation
de la liaison syllabigue, ce coordonnant ne compte pas plus que
le subordonnant quand il y a. prolepse.

Pour qu'il n'y ait cependant aucune ambiguité&, nous avons
classé ces mots sous le sigle A.

c) Nous distinguerons aussi un groupe B, comprenant les formes
pronominales des types eum, ego, tibi, sibi, le pronom nihil et
les interjections io, papae, nefas.

Ces mots ne sont pas des outils de liaison, ils n'en jouent
pas le r8le syntaxique. On pourrait toutefois considérer qu'ils
constituent une contrainte lexicale, bien que certains emplois
des formes pronominales relévent souvent, en téte de proposition
d'un effet stylistique. Nous les avons donc classés dans la caté-
gorie des mots de sens plein, mais & part, pour ne créer aucune

confusion dans 1'interprétation des résultats statistiques.
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2° Les mots outils.

Cette expression sera employée de préférence 4 celle de "outils
de liaison". En effet, nous avons classé dans cette catégorie
tous les mots dont 1l'usage constitue réellement une contrainte
lexicale: les coordonnants (autres que -que), les subordonnants,
les adverbes qui par leur sens assurent ordinairement une co-
ordination (dehinc, ibi, ita, item, modo, simul, tamen, ubique,
welut), quelques interrogatifs, et les prépositions.
En dehors des adverbes d&jd cités, ces mots sont en nombre limité,
car ils doivent tous présenter une initiale bréve. Ce sont:
- pour ceux gui commencent par une voyelle: an, at, et, ubi,
ut, uti, les formes de uter; ab, ad, in, ob.
- pour ceux qui commencent par une consonne: nec, neque, nisi,
quibus, gquid, quis, quod, gquot, sed, uel; per. Un cas ex-
ceptionnel: si s'élide une fois sur initiale vocalique bréve

(Lucilius, 268).

II. - Répartition des liaisons CV/VC entre les catégories de
vocabulaire: mots de sens plein / mots-outils.

(o]

1° Ensemble des partages trochaliques ponctués.

Nous conviendrons de désigner ainsi les partages trochaliques
marqués de ponctuation faible et de ponctuation forte, consi-
dérés ensemble, étant rappelé que cet ensemble ne représente que
les partages trochaiques ponctués relevés dans les extraits aux-
quels nous nous sommes arré&té&. Les nombres et pourcentages pro-
posés ne représentent que des analyses fragmentaires et les re-
margues gue nous en tirons sont faites d titre indicatif.

Si 1l'on tient compte de toutes les ponctuations, fortes et
faibles, ainsi relevées, on constate que les liaisons VC sont
nettement plus nombreuses gque les liaisons CV dans la catégorie
des mots de sens plein, les liaisons CV &tant en revanche plus
nombreuses que les liaisons VC dans la catégorie des mots-outils.

Soit pour l'ensemble des textes analysés:
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cv vC
n, % n, %
i i
Mots de sens plein 69 30 164 70
Mots-outils 289 75 97 25

Le tableau V donne le détail de nos relevés par oeuvre avec

la distinction des groupes A et B dans la catégorie des mots de

sens plein (cf.

supra, p.

188).

TABLEAU V. Répartition des liaisons syllabigues entre mots de
sens plein et mots-outils dans l'ensemble des par-
tages trocha‘iques marqués de ponctuation.

Mots de sens plein Mots Total .
Auteurs/ outils | général | Nombre
Oeuvres Groupe | Groupe |Total de vers
A B
cvV vc|cv VC |CV vC Cv VvC cv VvC
Ennius = 2 - - N 2 5 - 5 2 428

Lucilius 4 4 - - 4 4 5 3 9 7 605

Catulle - 2 - 3 - 5 - 3 - 8 408

Lucréce 4 10 1 0 5 10 19 10 24 20 1000

Buc. 8 15 3 111 16 13 5 24 21 829
Géorg. 3 9 3 2 6 11 23 10 29 21 1000
Enéide 1 10 . - 1 10 10 1 11 11 1000
Hor. Ssat. |17 27 3 1 |20 28 36 14 56 42 1000
Hor. Epist.[10 21 - 1 |10 22 31 8 41 30 1000
Métam. ol 8 - = N 8 26 4 26 12 1000
Lucain 1 6 - - 1 6 17 3 18 9 1000
Perse 2 12 - 1 2 13 19 8 21 21 650
Silves 6 8 - = 6 8 16 5 22 13 1000
Théb. = 5 = - - 5 27 8 27 13 1000
Arg. 1 5 = 2 1 7 25 4 26 11 1000
Juvénal 2 9 - = 2 9 17 11 19 20 1000
Total 59 153 | 10 11 |69 164 |289 97 (358 261 | 13920

La lecture du tableau 'V appelle les remarqgues suivantes:

1O

Les liaisons VC sont plus nombreuses que les liaisons CV, ex-

ception faite du texte de Lucilius, dans la catégorie des mots
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de sens plein.

2© Les liaisons cv sont plus nombreuses que les liaisons VC, sans

exception, dans la catégorie des mots—outils.

3© gi, dans le tableau IV, les liaisons CV apparaissent plus nom-
preuses gque les liaisons VC, exceptions faites des textes de Ca-

tulle,
nombre de liaisons CV réalisées dans la catégorie des mots-outils,

de 1'Enéide, de Perse et de Juvénal, le fait est df au
polysyllabes 4 initiale bréve ou monosyllabes brefs, donc & 1'
usage d'un vocabulaire requis par l'articulation des propositions
dans la phrase. On peut supposer qu'il y a, dans ces conditions,
contrainte lexicale et non pas, comme le suppose M.J. SOUBIRAN

4 propos des ponctuations intervenant entre les pieds, préférence
poétique pour ce type de liaison qui assurerait un meilleur en-
;hainement du rythme de 1'hexamétre. Cela requiert attention et
enquéte plus minutieuse, en premier lieu, de préciser quelle est
la situation dans chaque catégorie de partages trochaiques, ceux

que marque une ponctuation forte, ceux que marque une ponctuation

faible.

2° Partages trochaiques marqués d'une ponctuation forte.

On se rappelle que dans cette catégorie de partages, les liai-
sons VC sont plus nombreuses que les liaisons CV dans 11 textes
sur 16 (cf. tableau IV). Il importe de savoir ce qu'il en est, dans
ce cas, de l'usage des mots-outils et de celui des mots de sens
plein.

Comme nous l'avons signalé ci-dessus, nous avons 4 notre dis-
position des relevés exhaustifs tenant compte de tous les cas de
ponctuation trochaique forte dans la totalité des oeuvres retenues
pour cette é&tude (GERARD 1980); nous les utiliserons donc de pré-
férence aux relevés partiels portant sur des tranches de 1000 vers,
auxquels, d'ailleurs, nous pourrons constater qu'ils apportent
confirmation. Dans ces conditions, l'analyse concerne 68698 vers
dans lesquels se rencontrent 651 partages trochaliques margués de
ponctuation forte.
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Les liaisons syllabiques sont ainsi réparties, dans l'ensemble:

cv vC
n, % n, %
i i
Mots de sens plein | 108 32 230 68
Mots—-outils 188 60 125 40
296 45 355 S5

si, d'autre part, on veut blen se reporter au tableau IV, qui
donne la répartition des liaisons syllabiques en cas de partages
trochaiques marqués de ponctuation forte, et la comparer avec la
colonne "total général" du tableau VI, qui donne les mémes indi-
cations, mais cette fois, non plus pour des tranches de 1000 vers,
mais pour la totalité des oeuvres, on constatera que la tendance
des résultats est inchangée. Dans 10 oeuvres sur 16, les liaisons

VC sont plus nombreuses que les liaisons CV, et ce sont les mémes

d'une statistique 4 1'autre; la seule modification concerne Lu-
cain qui, dans les 1000 vers analysés, présentait 4 ponctuations
trochaiques fortes en tout, réalisant une liaison VC, alors que

dans toute 1l'oeuvre, il s'en rencontre 22, dont 10 réalisent la
liaison VC.
La lecture du tableau VI appelle les remarques suivantes:

1° Les liaisons VC sont plus nombreuses que les liaisons cv
dans la catégorie des mots de sens plein dans 13 oeuvres sur 16;
dans les 3 textes restants, 2 n'ont aucun exemple de ponctuation
trochaique forte; il n'est que chez Lucilius que nous relevons 2
liaisons CV pour 1 liaison VC.

2o Dans la catégorie des mots-outils, sur 16 textes, les liai-
sons CV sont plus nombreuses que les liaisons VC dans 8 textes,
les liaisons VC plus nombreuses que les liaisons CV dans 5; elles
sont 4 &galité dans 2 textes; il n'y a aucun partage trochaique

marqué de ponctuation forte dans la piéce 64 de Catulle.

On émettra donc 1'hypothése que les poétes ne recherchent pas
une liaison CV quand intervient une ponctuation forte entre les
bréves du partage trochaique et que 1l'usage des mots-outils a
initiale vocaligue ou 4 initiale consonantique reste indifférent.

Cela met en lumiére que, si les liaisons CV sont plus nombreus ‘§
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que les liaisons VC dans la statistique générale qui prenait en

considération les partages trochaiques marqués de ponctuation forte

~

et de ponctuation faible, cela est bien‘dﬁ a l'emploi des mots -

outils dans la catégorie des partages trochaiques marqués de ponc-

tuation faible, ce qu'il convient d'étudier dans une analyse par-

ticuliére.

TABLEAU VI. Répartition des liaisons syllabiques entre mots de
sens plein et mots-outils dans les partages trocha-
iques marqués de ponctuation forte
(totalité des oeuvres: 68698 vers).

Auteurs/ Mots de sens pleins Mots Total
Oeuvres Grzupe Groupe | potal MRS général
cv VvC CvV vC CvV VvC| CVv vC CvV vC
Ennius1 = L o - - = 2 - 2 -
Lucilius 2 1 - - 2 1 2 - 4 1
Catulle - = - - - - - = - -
Lucréce - 2 1 - 1 2 7 7 8 9
Buc.2 6 14 2 - 8 14 2 3 10 17
Géorg. 5 9 2 1 y/ 10 8 11 15 21
Enéide 4 25 3 3 7 28| 10 9 17 37
Hor. Sat. 13 32 4 1 17 33| 25 12 42 45
Hor. Epist. 7 14 2 - 9 14 5 6 14 20
Méta@. 9 30 4 - 13 30| 53 25 66 55
Lucain 4 6 - 1 4 7 8 3 12 10
Perse - 6 1 1 1 7 1 1 2 8
Silves 4 10 1 1 5 1 3 4 8 1
P i 5
Théb. 25 36 5 5 30 41| 48 30 78 71
Arg: 1 15 1 7 2 22 7 3 9 25
Juvénal 2 10 - - 2 10 7 11 9 21
Total 82 210 26 20 108 230|188 125 296 355

Notes: 1) La liaison inritatu(s)

tenet (Ennius, 166 VAHLEN)

n'est pas comptée (cf. tableau IV, n.3).
2} Buc. II, 53 présente un hiatus de bréve sur bréve; cette

liai ! été i i i
son n'a pas éeté prise en considération.

Pour la division en groupes A et B, cf. supra, p. 188
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3° partages trochaiques marqués de ponctuation faible.

Rappelons d'abord les résultats de la statistique générale:
sur 619 partages trochaiques ponctués, 358 présentent une liaison
cv, dont 69 sur initiale vocalique de mots de sens plein, 289 sur

initiale vocalique de mots-outils.
Si 1'on ne considére que les partages trochaliques marqués de

ponctuation faible, on trouve:

Pour les chiffres d'ensemble:

Ccv vC
n, % n, %
i i
Mots de sens plein 30 25 90 75
Mots-outils 248 81 60 19

278 65 150 35

Le tableau VII donne le détail des relevés.
La lecture de ce tableau appelle les remarques suivantes:

1° Catégorie des mots de sens plein: les liaisons VC sont plus
nombreuses que les liaisons CV dans 14 oeuvres sur 16; les deux
types de liaison syllabique sont & égalité dans les Silves; on re-
léve, dans les Bucoliques, 3 liaisons CV pour 2 liaisons VC. I1
convient de noter que les liaisons CV deviennent trés rares dans
les oeuvres classées, dans la liste chronologique, aprés les mMéta-
morphoses (5 liaisons CV en 7000 vers), alors que dans les 9
premiéres oeuvres de la liste il s'en trouve 25, en 6920 vers. La
situation apparait inverse dans la catégorie des liaisons VC, at-
testées dans toutes les oeuvres. Nous répétons qu'il s'agit ici
de constatations valables pour les fragments analysés.

2° catégorie des mots-outils: les liaisons CV sont considé-
rablement plus nombreuses que les liaisons VvC dans 14 oeuvres sur
16; les deux types de liaison sont & &égalité chez Lucilius; dans
la piéce 64 de Catulle, il n'y a aucune liaison CV et 3 liaisons
vC.

3° Total général: le fait que les liaisons CV soient, dans la
catégorie des mots-outils, de 2 4 10 fois plus nombreuses, sui-
vant les oeuvres, que les liaisons VC, a pour conséquence que,

les deux catégories, mots de sens plein et mots-outils, se
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trouvant réunies, ces mémes liaisons CV restent plus nombreuses
que les liaisons VC. Cette situation est bien le fait du nombre

Iy

tlevé de mots-outils 4 initiale vocalique utilisés, réalisant la

1iaison CV.

TABLEAU VII. Répartition des liaisons syllabiques entre mots de
sens plein et mots-outils dans les partages trocha-

iques marqués de ponctuation faible.

Iots de sens plein

auteurs/ lots Total
Deuvres erupe Grgupe Total outils géenéral

CVv VC |CV VC| CVv VC Ccv VC cv vC
Ennius1 - 2 = = - 2 3 - 3 2
Lucilius 2 3 - - 2 3 3 3 5 6
Catulle = 2 = 3 - 5 - 3 - 8
Lucréce 4 10 1 - 5 10 18 8 23 18
Buc. 2 1 1 1 3 2 11 2 14 4
Géorg. - 4 1 1 1 5 19 5 20 10
Enéide - 4 - = - 4 10 - 10 4
Hor.Sat. 9 12 1 11 10 13 26 7 36 20
Hor.Epist.| 4 13 - 1 4 14 28 4 32 18
Métam. - 6 - = - 6 20 2 20 8
Lucain 1 5 = = 1 5 17 - 18 5
Perse 1 6 - - 1 6 18 7 19 13
silves 3 3 - - 3 3 15 4 18 7
Théb. - 4 - - = 4 21 5 21 9
Arg. = 2 = - - 2 24 4 24 6
Juvénal - 6 - - - 6 15 6 15 12
Total 26 83 4 7| 30 90 | 248 60 |[278 150

Note: La liaisog occasu(s), iuuat res (Ennius, 166 VAHLEN) n'est
pas comprise dans ce relevé (cf. tableau IV, n.3).

Voild donc 4 premiére vue une situation paradoxale. Nous
etions parti d'une hypothése faite par M.J. SOUBIRAN: la liaison
CV est préférée 4 la liaison VC quand, & 1l'intermot, intervient

une ponctuation; cela serait df au fait qu'elle pallie la gé&ne



- 196 -

causée par cette ponctuation dans le débit normal de 1'hexamétre.
Oor il se révéle que, si les pourcentages calculés en tenant compte
de toutes les ponctuations, fortes et faibles, semblent confirmer
1'hypothése, celle-ci cesse de se vérifier si l'on ne prend en con-
sidération que le cas extr@me des ponctuations fortes. Dans cet
ordre, les liaisons VC sont plus nombreuses que les liaisons CV,

en raison méme du nombre tleveé des mots de sens plein d initiale
consonantique fournissant la deuxiéme bréve du partage; 1'emploi
de ces mots, aprés ponctuation forte, &chappe 4 toute contrainte
lexicale ou syntaxique.

L'hypothése parait se vérifier si, au contraire, on prend en
considération les seuls partages trochaiques marqués de ponctuation
faible: les liaisons CV sont alors considérablement plus nombreuses
que les liaisons VC dans la presqgue totalité des oeuvres examinées.
Mais une analyse plus attentive de la structure verbale nous montre
que dans ce cas le grand nombre de liaisons CV s'explique par 1
emploi fréquent de mots-outils 4 initiale vocalique qui repré-
sentent une contrainte lexicale puisqu'ils ont pour fonction d'in-
troduire une proposition aprés ponctuation faible. On peut douter
dans ces conditions qu'il s'agisse d'un fait de phonétique con-
cernant le débit du vers et se demander si ce n'est pas un simple
fait de vocabulaire. Il convient donc d'examiner si l'usage ex-
ceptionnellement fréquent de mots—outils 4 initiale vocalique que
nous venons de constater (sur 5 liaisons assurées par des mots -
outils, dans les conditions définies, 4 sont réalisées par des
mots-outils a initiale vocalique) correspond 4 un usage courant
d'une part, dans 1'hexamétre, quand il y a ponctuation faible en
dehors du partage trochaique, d'autre part, dans la prose.

C'est essentiellement dans cette partie de 1'enquéte qu'il
gtait nécessaire de procéder par sondages: les faits que nous
allons devoir analyser sont extr@mement divers a2t nombreux; il
n'était pas envisageable de chercher & faire d'emblée des relevés
exhaustifs avant de savoir si pouvaient se dégager des tendances
susceptibles d'apporter quelgues tclaircissements sur la guestion.
Aussi, et nous le répétons, les relevés statistiques qui vont
suivre et les remarques qu'ils suggérent, doivent-ils &tre pris
§ titre indicatif, non comme des conclusions définitives. Mais

nous estimons qu'en procédant ainsi, non seulement nous pouvons
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ouvrir la voie a des méthodes originales d'analyse verbale, mais
encore que les hypothéses suggérées par ces analyses sont loin
4'étre gratuites ou mal fondées. Nous signalerons, chemin faisant,
1es raisons qui nous incitent & leur reconnaltre quelque valeur,
ne flit-ce que par la constance et 1'homogénéité des résultats qui
s'en dégagent. Nous suivrons 1'ordre suivant.

pans un premier temps, nous analyserons dans le détail la con-
stitution du vocabulaire dans la catégorie des mots-outils dans
1es partages trochaiques marqués de ponctuation faible. On verra
ainsi comment se répartissent les mot-outils en fonction de leur
initiale, vocalique ou consonantique, et quels ils sont.

pans un second temps, nous déterminerons quel est 1l'usage de

ces mots-outils chez les prosateurs et chez les poétes dactyliques,
de fagon courante.

TII. Vocabulaire constitutif de la catégorie des mots-outils dans

les partages trochaiques marqués de ponctuation faible.

Nous limitons notre enquéte aux cas de ponctuation faible, car
c'est dans cet ordre de ponctuation que se manifeste le phénoméne
gue nous nous pProposons d'étudier avec la plus grande évidence.
Rappelons qu'en cas de ponctuation forte, le nombre de mots-outils
4 initiale consonantique est assez peu différent du nombre des
mots-outils & initiale vocalique; en cas de ponctuation faible,
la proportion passe de 1 & 4.

Dans les 13920 vers analysés, les mots-outils se répartissent

de la fagon suivante, en fonction de la lettre initiale:

- initiale vocalique: an, at, et, ibi, ita, ubi, ubique, ut,
uti, utrum; ab, ad, in. Au total, 11 coordonnants ou subor-

donnants et 3 prépositions.
- initiale consonantique: nec, neque, nisi, quibus, quid, quis,
quod, gquot, sed, simul, tamen, uel; per. Au total, 12 coor-

donnants et une préposition.

pRysy

Nous avons déjd signalé que nous faigons rentrer parmi les
mots- i

ts-outils des adverbes dont 1'usage équivaut fréquemment &

celui ! éri )
ui d'un coordonnant. Les deux séries sont & peu prés
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équivalentes en nombre: 14 et 13. Il n'est pas de raison, en prin-
cipe, pour que les mots-outils 4 initiale vocalique soient em-—
ployés plus frégquemment que les mots-outils & initiale consonan-
tique; les nec, neque, gquod ou sed, pourraient contrebalancer les
an, at, et ou ut. D'ailleurs, dans une statistique plus générale,
puisqu'elle ne tient pas compte de la quantité des syllabes,
M.L. Nougaret a montré que les monosyllabes de liaison & initiale
vocalique et ceux & initiale consonantique sont en nombre d peu
prés égal, tant dans les Bucoliques que dans le De Signis
(NOUGARET 1966) .

Pourtant les fréquences d'emploi des mots de ces deux séries
sont trés différentes dans le cas que nous étudions. Le tableau VII}
donne, par pied, le nombre d'emplois relevés pour chaque mot dans

le matériel &tudié, soit 13920 hexamétres.

Il ressort de cette analyse verbale que c'est le trés grand
nombre des emplois de et qui fait que les liaisons CV sont plus
nombreuses que les liaisons VC. La disproportion entre ces emplois
de et en comparaison des autres mots=-outils est telle que nous
avons jugé inutile de donner la répartition de détail 4 travers
les oeuvres, tant le phénoméne est constant. Nous nous proposons
d'ailleurs de mener une enguéte particuliére sur ces emplois de
et, & partir d'analyses &tendues. On notera de plus que, si 1'on
retranche les 194 et du total des mots-outils &4 initiales voca-

-

ligue, soit 248~194, il reste 54, c'est d dire, 4 4 unités prés,
le nombre total des mots-outils & initiale consonantique (58).

Etudiant les liaisons syllabiques entre II/III et III/IV,

M.J. SOUBIRAN s'était trouvé devant le méme probléme; relevant
une majorité de liaisons CV fondée sur l'emploi de monosyllabes
de liaison & initiale vocaligue, il concluait 4 une préférence
affirmée par les poétes latins en faveur de ces mots, car "les
dépouillements de M. Nougaret permettent d'avancer que, dans la
prose de Cicéron comme dans les vers des Bucoliques, les mono-
syllabes de liaison sont & peu prés aussi souvent & initiale vo-
calique qu'd initiale consonantique". (SOUBIRAN 1968:421)

Nous serions tenté& de le suivre dans cette conclusion, sur le
vu des résultats précédents. Mais en cas de partage trochaique,
les faits nous semblent beaucoup plus complexes et nous avons cru
devoir reconsidérer dans son ensemble le probléme de la répartition
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des initiales vocaliques ou consonantiques dans la catégorie des

mots-outils employés tant en prose gque dans la poésie dactylique.

TABLEAU VIII. Nombre des emplois des mots-outils 4 initiale
vocalique et des mots-outils a initiale conso-

nantique.
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Note: Le total des mots-outils 4 initiale consonantigue s'&léve
ici 4 58, alors que pour la méme catégorie, le relevé géné-
ral donnait le chiffre de 60 (cf. tableau VII). C'est que
nous n'avons pas compris dans le présent relevé deux cas
tout & fait particuliers:
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- si elidé sur initiale bréve (Lucilius, 268);

- une liaison VC assurée par -que sur mot de sens plein em-
ployé en prolepse (Catulle, LXIV, 30). Cet exemple, unique
en son genre, a eté classé au relevé général dans la caté-
gorie des mots-outils en tenant compte du fait que l'emploi
du coordonnant -gque pouvait constituer une contrainte lexi-
cale dans la réalisation de la liaison syllabique. Les
poétes évitent de faire débuter une proposition d un mode
personnel aprés -que. Outre ce vers de Catulle, en 13920
hexamétres, nous n'avons trouvé que 4 autres exemples d'une
telle succession, mais -que précéde alors toujours un mot
-outil (Métamorphoses, I, 739; Horace, Satires I, 1, 29;
Perse, III, 117; Argonautiques, II, 166).

IV. Fréquence des mots-outils d initiale vocalique et des mots -
outils 4 initiale consonantique assurant la coordination de
propositions 4 un mode personnel ou la subordination, en

poésie et en prose.

La premiére démarche consiste 4 déterminer les fréquences d'em-
ploi des mots-outils & initiale vocalique et des mots-outils a
initiale consonantique assurant coordination ou subordination de
propositions d un mode personnel en prose d'une part, dans la
poésie hexamétrique d'autre part, en quelque situation métrique
que soient ces mots, et non pas dans les seuls cas de partage
trochaique. Mais deux conditions doivent &tre préalablement posées:
premiérement, qu'il s'agisse d'un vocabulaire strictement compa-
rable; deuxiémement, que les textes examinés soient de longueur
égale.

Donc, afin d'éliminer toute ambiguité& dans le classement, les
relevés sont limités aux mots suivants:

s

- mots de liaison a initiale vocalique: an, at, et, ubi, ut, uti,

uter (et ses diverses formes);

- mots de liaison 4 initiale consonantique: nec, neque, nisi, quid,

quis, quibus, quod, quot, sed, tamen.

I1 importait, en effet, de ne retenir que les mots usuels figurant
dans la statistique &tablie ci-dessus et d'exclure les quelques
mots qui, en prose, n'introduisent pas normalement une proposition

4 un mode personnel, puisque telle est la définition de la pause
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de sens; soit les adverbes ibi, ita, ubique, simul, le coordonnant
uel et les prépositions. Ces mots, pris en compte dans le tableau
VIII sont trés peu nombreux: 14 sur un total de 306 mots-outils.

Il est d'autre part nécessaire de se fonder sur des relevés
comparables, donc d'analyser des textes de prose ayant d peu prés
la méme étendue que les tranches de 1000 vers sur lesquelles nous
avons travaillé. M.J. HELLEGOUARC'H a employé cette méthode et
calculé que 6500 mots représentent la valeur d'un millier d'hexa-
métres; nous l'avons suivi sur ce point (HELLEGOUARC'H 1964:n.16
et n.2).

On a donc compté le nombre des emplois de chacun des mots des
listes données ci-dessus dans le choix de textes suivant; pour
confirmation du nombre moyen calculé par M.J. HELLEGOUARC'H, nous
indiquons entre parenthéses le nombre réel de mots; dans chacune
des tranches de mille vers, il y a, en moyenne, 6506 mots; si 1l'on
y ajoute le relevé des Bucoligues, qui n'ont que 829 vers, en ra-
menant le nombre réel des mots comptés & un nombre fictif pour

mille vers, cette moyenne passe d 6515 mots.

- Poésie: Lucréce (6458), les Bucoliques (5475 mots pour 829 vers),
les Géorgiques (6495), 1'Enéide (6485), les satires
(6540) et les Epitres (6587) d'Horace, les Métamorphoses
d'Ovide (6609), la Pharsale (6308), la Thébaide (6422),
les Argonautiques (6667), les Satires de Juvénal (6494).

- Prose: 6500 mots environ de César, Bellum ciuile I; Cicéron,
Brutus, pro Milone, Correspondance (&d. Constans, t.I,
p-126-171); Salluste, catilina; Tite-Live, III; Sénéque,
de Ira, III, ad Lucilium 1-14; Pline le Jeune, Panégy-
rique de Trajan; Tacite, Dialogue des orateurs, Annales,
XIII. Ces textes sont lus dans la Collection des Univer-
sités de France-Guillaume Budé, od la composition typogra-
phique est constante: 27 lignes pleines représentent en

moyenne 200 mots, soit 878 lignes pour 6500 mots.

A

On a cru pouvoir se limiter & un choix parmi les oeuvres poétiques
retenues pour l'é&tude générale du partage trochalique &tant donné
qu'il s'agit d'apprécier un usage assez large, comprenant tous les
emplois des mots-outils considérés, quelle que soit la quantité
de la premiére syllabe. De plus, il efit &té vain d'envisager ici




- 202 - yr

les fragments d'Ennius et de Lucilius.
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Les tableaux IX et X proposent les résultats de ces analyses. La comparaison des résultats donnés par les tableaux IX et

Ils donnent, dans l'ordre: x appelle les remarques suivantes:
5 :

N - 11 Il y a dans les extraits d'oeuvres en prose un peu plus de mots
- nombre de mots de liaison d initiale vocallque, . . -

= 12 nombre de mots de liaison & initiale consonantique, de liaison que dans les extraits d'oeuvres poétiques: 2898 contre

- le nombre total de mots de liaison employés. 2663, soit 235 en plus, environ 4 % du total. Mais si on regarde

. les faits en détail, par oeuvre, on s'apergoi .

TABLEAU IX. Mots de liaison & initiale vocalique et mots de liai- . ! ’ pergoit que les habitudes

) " a la podsie en d'usage sont a peu de chose prés comparables. Dans les oeuvres
3 initiale consonantique dans la poe L. '

son d in q poétiques, le nombre des emplois varie entre 195 et 334; dans les

hexametres. oeuvres en prose, enpre 179 et 336. Un classement en échelle fait

ressortir la concordance entre chaque série d'oeuvres, les emplois
Auteurs/ Initiale Initii}e Total - poétiques s'incluant trés exactement dans la liste des emplois en
i e iees
Qeuvres vocalique consonantigu prose, et la différence entre les extr@mes &tant de 1'ordre de 16
Lucréce 130 204 33‘11 & 32 unites.
Buc. 119 92 211
Géorg. 158 . .
Enéid 149 X
Hgi{ :at. 173 111 gsg Comparaison du nombre des emplois des mots de liaison
Hor. Epist. 1;? 18é 534 entre prose et poésie.
Métam.
Lucain 105 97 ﬁgg
Théb. 101 94 50
Arg. 126 81 264 pro Milone 366
Juvénal 114 150 334  Lucréce
Panégyrique 329
63 ad Lucilium 295
tal 1486 1177 26
To CIC.corr. 285 284 Horace, Satires
de Ira 280
Brutus 278 278 Horace, Epitres
Dial. Or. 268
264 Juvénal
iai A initi i 241 Géorgi
vocalique et mots de giques
TABLEAU X. Mots de liaison 4 initiale q 234 Métamorphoses
liaison 4 initiale consonantique dans la prose Ann. X;II 217 213 Enéide
Tite-Live 212 211 Bucoliques
—y 207 Argonautiqgues
202 Lucain
Auteurs/ Initiale Initiale Total 195 Thébaide
Oeuvres vocalique consonantique Od Catilina 189
Bell. ciu. 179
Bell. ciu. 90 89 179
p.Milone 127 239 366 ;
gigtUZOrr 122 132 %gg Il semble que 1'emploi des mots de liaison varie sensiblement
. S ! ; SLEE ) .
SALL. cat. 5g ' 430 189 suivant les genres littéraires: satires, épitres et poésie di-
g;;e-gzvé 1;2 }gg g;g dactique offrent le plus grand nombre d'emplois et par 13 se rap-
N ira e B
SEN. ad Luc. 143 152 295 | prochent des traités, des dialogues, des lettres et des oeuvres
PL. Panég. 138 191 329 |
TAC. Or. 117 151 268
TAC. Ann. 104 113 217
Total 1295 1603 2898
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oratoires. Au contraire, 1'épopée offre un usage plus réservé,
mais constant: sur 200 mots de liaison environ, Thébaide, Phars-
sale, Argonautigues, Enéide, ne différent pas de plus de 8 emplois.
En regard, en prose, Sse classent les oeuvres historiques.

L'homogénéité de ces résultats, tant dans le dénombrement que
dans le groupement des genres littéraires, incite & penser que
nous ne sommes pas en présence de faits de hasard et que ces ana-
lyses faites sur des fragments d'oeuvre rendent compte d'une ten-
dance générale de la langue, valable pour le mode d'expression le
plus courant, la prose, comme pour le mode le plus recherché,
la poésie. .

Il n'en est plus de méme dans la répartition entre mots de 1li-
aison 4 initiale vocalique et mots de liaison 4 initiale con-
sonantique.

Les initiales vocaliques sont plus fréquentes en poésie: 191
de plus qu'en prose (1486 - 1295 = 191).

En revanche, les initiales consonantiques sont beaucoup moins
fréquentes qu'en prose (426 de moins en poésie (1603 - 1177 = 426),

De plus, si 1l'on considére, dans chaque série d'oeuvres, la ré-
partition des initiales, on s'apergoit:

- qu'en poésie, les mots de liaison a initiale vocaligue sont
plus nombreux que les mots de liaison & initiale consonantique de
309 unités (1486 - 1177 = 309).

- gu'en prose, la situation est inverse; les mots de liaison
3 initiale consonantique sont plus nombreux que les mots de liai-
son & initiale vocalique de 308 unités (1603 - 1295 = 308) .

Si, enfin, on regarde comment se présentent les fréquences
d'emploi & travers les oeuvres particuliéres, on constate que ces
faits sont pratiquement constants, donc attachés au mode d'expres-
sion.

Ainsi, dans 9 oeuvres poétiques sur 11, les mots de liaison &
initiale vocalique sont plus nombreux que les mots de liaison a
initiale consonantique (de 7 4 85 unités en plus); seules les
oeuvres extrémes chronologiguement présentent une situation inverse
(Lucréce, 74 initiales conscnantiques de plus que d'initiales vo-
caliques; Juvénal, 36).

Au contraire, dans 7 oeuvres de prose sur 11, les mots de li-
aison 4 initiale consonantique sont plus nombreux que les mots de

liaison & initiale vocalique (de 9 d& 112 unités en plus); dans les
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4 autres oeuvres, les emplois sont équivalents, ou 4 peu prés:

g initiales vocaliques de plus que d'initiales consonantiques
chez Tite-Live, 7 dans les Lettres de Cicéron, une seule en plus
dans le Bellum ciuile, &galité parfaite dans le Brutus.

Résumons les constatations faites:

- l'usage général des mots de liaison est en nombre & peu

prés le méme en prose et en poésige;

- les mots de liaison & initiale vocalique sont employés plus

fréquemment dans les oeuvres poétiques quand il s'agit 4'in-

troduire une proposition 4 un mode personnel, c'est a dire
gquand une pause de sens intervient devant eux;

- les mots de liaison 4 initiale consonantique sont, employés

dans les mémes conditions, plus nombreux dans les oeuvres de

prose, qui tendent, en cas limite, & présenter, au plus, au-
tant de mots de liaison 4 initiale vocalique que de mots de
liaison 4 initiale consonantique.

Rappelons qu'il a été& tenu compte des mots de liaison 4 quel-
que place qu'ils se situent dans le vers et quelle que soit la
quantité de la syllabe initiale; ainsi, ont &té pris en compte
les mots de liaison employés au début du vers, bien que ne se
pose pas alors le probléme de la liaison syllabique. Nous avons
cependant &tabli la statistique sur cette base afin de ne pas
limiter la comparaison avec l'usage de la prose.

Mais si l'on serre l'analyse de plus prés et qu'on prenne seule-
ment en considération les mots de liaison situés 4 1'intérieur
du vers, donc ceux sur lesquels se réalisent les liaisons syl-
labiques, il est significatif de constater que les initiales vo-
caliques, non seulement sont toujours plus nombreuses que les
initiales consonantiques, mais encore que la différence entre ces
deux catégories reste exactement la méme que dans 1l'analyse pré-
cédente, ol &taient comptés les muts placés en téte du vers, ce
que montre le tableau XI.
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TABLEAU XI. Mots de liaison 4 initiale vocalique et mots de

liaison & initiale consonantique a 1'intérieur de

1'hexamétre.

Auteurs/ Initiale Initiale T

X ; otal
Oeuvres vocalique consonantique
Lucréce 94 134 228
Buc. 72 60 132
Géorg. 116 33 149
Enéide 122 42 164
Hor. Sat.. 153 87 240
Hor. Epist. 145 69 214
Métam. 100 66 166
Lucain 76 77 153
Thébaide 90 79 169
Argonaut. 108 62 170
Juvénal 82 140 222
Total 1158 849 2007

I1 n'y a plus gqu'd comparer les résultats obtenus dans les
deux cas:
- Sont pris en considération tous les mots de liaison, quelle que
soit leur place dans le vers (cf. tableau IV): il y a 309 initiales
vocaliques de plus que d'initiales consonantiques:
1486 - 1177 = 309.
- sont pris en considération les seuls mots de liaison situés &
1tintérieur du vers (cf. tableau IV): il y a toujours 309 initialeg
vocaliques de plus due d'initiales consonantiques:
1158 - 849 = 309.

La différence reste la méme entre des nombres dissemblables:
dans chacune des catégories considérées (initiales vocaliques et
initiales consonantiques) a été retranché le méme nombre de cas,
soit 328. Faisons en effet la différence entre le nombre de mots
de liaison 4 initiale vocalique relevé dans notre premier calcul
(totalité des emplois, tableau IX) et le nombre relevé dans le
second calcul (mots situés & l'intérieur du vers seulement, ta-
bleau XI), nous obtenons: 1486 - 1158 = 328. Opérons de méme |
pour les mots de liaison 4 initiale consonantique, le résultat
est identigue: 1177 - 849 = 328. |

Ce qui revient & dire qu'en téte de vers, il v a cxactement ¢

méme nombre de mots de liaison & initiale vocalique que de mot
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jiaison & initiale consonantique. Nous dirons donc que si, dans
les textes podtiques fragmentaires examinés, les mots de liaison

4 initiale vocalique sont plus nombreux que les mots de liaison &
initiale consonantique, cela est di aux emplois de ces mots a
1'intérieur du vers, 153-méme ou se réalisent les liaisons syl-
labiques, et qu'il peut y avoir corrélation entre la fréquence des
initiales vocaliques et le fait de liaison syllabique.

Mais cette fagon de prendre le probléme réunit, sans distinc-
tion, tous les cas de liaison syllabique, quel que soit l'inter-
mot concerné, quand intervient une ponctuation marquant une pause
de sens faible. Aussi, émettrons-nous une seconde hypothése: le
phénoméne constaté & propos des partages trochaiques fait partie
d'un ensemble plus vaste dans lequel il serait une manifestation
exceptionnelle, tout se passant comme si la situation des mots de
1iaison & la seconde bréve des partages trochaiques marqués d'une
pause de sens faible rendait encore plus nécessaire la liaison CV.
En effet, & en juger, 4 titre indicatif, sur les pourcentages gé-
néraux établis, dans le cas le plus général, les initiales voca-
liques représentent de 56 4 58 % des mots de liaison employés
(prise en compte de tous les mots de liaison, 1486 initiales vo-
caliques sur 2663 mots de liaison = 56 %; cf. tableau IX. Prise
en compte des mots de liaison situds 4 1l'intérieur du vers, 1158
initiales vocaliques sur 2007 mots de liaison = 58 %; cf. tableau
XI). En cas de partage trochaique, ces mémes initiales vocaliques
représentent 81 % des mots de liaison employés et d eux seuls, les
emplois de et comptent pour 63 % du total (248 initiales vocaliques
sur 306 mots de liaison = 81 % - 194 et sur 306 mots de liaison
= 63 %; cf. tableau VIII).

Ainsi, ce ne serait pas un hasard si, pour coordonner des pro-
positions 4 un mode perscnnel. les poétes emploient plus de mots
de liaison & initiale vocalique que les prosateurs et moins de
mots de liaison & initiale consonantique , alors que poétes et
prosateurs emploient a4 peu prés le méme nombre de mots de liaison
dans des textes d'étendue équivalente; ce ne serait pas un hasard
si cet usage s'affirme uniquement & 1'intérieur de l'hexamétre.
Faut-il reconnaitre ici les nécessités de l'oratio uincta, se ma-
nifestant parfois sur un plan trés général ol les problémes de
quantité des syllabes aeviennent secondaires; nécessités plus ri-
goureuses gquand joue la quantité bréve, dans les cas de partage

trochaique marqué de ponctuation?
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Conclusion

A ce stade de notre é&tude et pour conclure, nous avancerons
avec prudence un certain nombre d'explications: on voudra bien les
prendre pour des suggestions et non des conclusions arrétées, puis-
qu'en grande partie nous avons fond& nos analyses sur des textes
fragmentaires. Mais, nous l'avons dit, en entreprenant cette en-
quéte qui prend en considération un nombre important d'oeuvres
poétiques, notre intention &tait surtout d'éprouver des méthodes,
de définir des problémes et d'ouvrir des perspectives.

La liaison syllabique CV est bien recherché&e en poésie quand le
mot qui fournit la seconde bréve du partage trochaique marqué de
ponctuation est un outil de liaison, ce qui n'est pas sans con-
séquence sur le choix de ces mots et l'usage qui en est fait &
1'intérieur mé&me du vers.

Mais aussi, considérant l'ensemble des faits, n'étions-nous pas
tout 4 fait dupe d'une apparence en découvrant qu'en cas d'inter-
vention d'une ponctuation forte ou faible entre les bréves du dac-
tyle, les poétes réalisaient plus volontiers la liaison CV, en

[

valeur absolue (58 % de liaisons CV contre 42 % de liaisons VC;

X

cf. tableau IV), et en valeur relative, si l'on compare avec les
liaisons réalisées quand aucune pause n'intervient 4 1'intermot
considéré (26 % de liaisons CV contre 74 % de liaisons VC; cf.
tableau III). Cela signale que, dans l'enchainement ordinaire d'un
discours 1ié par d'exceptionnelles conventions métriques et phoné-
tiques, le fait é&tait ressenti comme dominant et nécessaire.
Prenons-en pour indice complémentaire ce qu'on a pu observer &
propos des seuls partages trochaiques marqués de ponctuation forte,
sur lesquels nous avons d'ailleurs pu faire des analyses exhaustives.
En valeur absolue, les liaisons VC sont plus nombreuses que les
liaisons CV qui ne représentent plus que 45 % des partages (cas
de ponctuation trochaique forte dans la totalité des oeuvres étu-
diées; cf. tableau VI). Cependant, ces 45 % sont un pourcentage
encore bien plus &levé que les 26 % qui représentent, dans les
partages trochaiques non marqués de ponctuation, la fréquence
d'usage de cette méme liaison CV.

Il reste & expliquer la divergence des résultats obtenus lors-
qu'on distingue dans l'analyse, d'une part les mots de sens plein,

d'autre part Lés mots-outils. Nous venons de voir que l'usage des
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mots—outils 4 initiale vocalique permet de réaliser, 4 1'intérieur
du vers, et plus encore en cas de partage trochaique marqué de
ponctuation, des liaisons CV en plus grand nombre que les liaisons
yC réalisées sur mots-outils 4 initiale consonantique. Pourquoi, en
revanche, la liaison VC est-elle plus fréquente que la liaison CV
si 1'on ne considére que les mots de sens plein? Rappelons en effet
les pourcentages caractéristiques: pour cette catégorie de mots,
70 % de liaisons VC dans les partages trochaiques marqués de ponc-
tuation forte ou faible (cf. tableau V); 68 % dans les partages
marqués de ponctuation forte (analyse sur la totalité des oeuvres;
cf. tableau VI); 75 % dans les partages trochaiques marqués de
ponctuation faible (cf. tableau VII).

11 faut peut-&tre chercher 1'explication dans la figure métrique
elle-méme et penser 4 la contradiction essentielle qu'elle recéle:
une séparation de mots provoquant la séparation des bréves du dac-
tyle, créant une g&ne dans la diction poétique, plus ou moins ac-
cusée selon que la pause exigée par le sens prend plus ou moins
d'importance; difficulté qui ne se résoudrait que par un artifice
de diction restaurant 1'isochronie d'un demi-pied comprenant deux
bréves et "quelque chose en plus", qui devrait &tre une suspension
du discours, si légére soit-elle; d'od une accélération possible
du débit. Les mots de liaison s'accordaient bien avec cette exi-
gence; marquant d la fois rupture du sens et rupture du rythme,
ils annongaient nettement la séparation entre des membres syn-
taxiques différents; on pouvait alors donner préférence & ceux d'
entre eux qui, parce qu'ils avaient une initiale vocalique,
rendaient plus aisé& un enchainement rapide en réalisant une liai-
son CV, en accord avec l'accélération du débit gque semble postuler
le partage des bréves.

Il n'en allait plus de méme avec les mots de sens plein, qui ne
présentent pas les mémes avantages que les mots de liaison pour
marguer l'orientation nouvelle du sens, le passage d'une phrase &
l'autre. Quand 1'un d'eux fournit la seconde bréve d'un partage
trochaique marqué de ponctuation, ouvrant ainsi un membre syn-
taxique, il succéde normalement &4 un mot de méme catégorie, qui
fournit la bréve du partage et cldt le membre syntaxique précé-
dent. Ce vocabulaire n'est pas apte 4 signaler une telle distri-

bution syntaxique. Or comme le partage trochaique suppose, par
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nature, une accélération du débit, qu'adviendrait-il si se réali-
sait alors une liaison CV facilitant 1'enchalnement d'un mot sur
1'autre et, pour ainsi dire, les confondant phonétiquement? On ob-
tiendrait une continuité& du discours, effagant si bien la couture
réalisée entre les mots par le rythme poéticque qu'il deviendrait
difficile 4 l'oreille de saisir, & quelque signe gue ce flt, 1'or-
ganisation du sens. La liaison VC, au contraire, soulignant la sé-
paration entre les mots, convient & une telle situation et remédie
& son tour a l'enchalinement assuré par la diction particuliére qu’
appelle le partage des bréves. Les deux aspects du phé&noméne, en
apparence contradictoire, sont complémentaires.

Il n'y a rien qui s'oppose aux analyses faites par M.J. Soubiran
et aux explications qu'il en a tirées, car celles-ci concernent les
intermots situés entre des pieds successifs. On imagine facilement
qu'une pause de sens intervenant entre deux pieds risque de per-
turber le cours normal de 1'hexamétre, de faire croire & une di-
vision artificielle du vers, que la diction rythmée par 1'ictus ne
ferait qu'accentuer: d'od, en ces cas, la préférence accordée a
la liaison CV, & quelque catégorie de vocabulaire qu'appartiennent
les mots qui suivent cette pause.

La situation du partage trochaique est toute différente; la di-
vision des bréves du dactyle est déjd un phénoméne phonétique in-
téressant beaucoup plus la structure du pied que la structure du
vers. Les problémes d'articulation ne sont pas les mémes qu'ailleurs,
parce qu'ils se posent en un point précis od tout accident risdque
de contrevenir & la régularité d'un rythme par nature fugace. Ainsi,
1'intervention d'une pause de sens dans le partage des bréves ap-
parait comme un fait métrique original, disons comme une "figure"
od se réalise une synthése des moyens d'expression. L'art du poéte
consiste précisément & tirer parti des difficultés techniques ainsi
créées, de telle sorte qu'en les surmontant, par une subtile

alliance du rythme et de la langue, il achéve la création poétique.
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A NoTE oN JEAN GERARD'S PAPER
" [AISONS SYLLABIQUES DANS LES PARTAGES TROCHATQUES
DE L'HEXAMETRE LATIN”

Riidiger Grotjahn, Bochum

0. Introduction

In his article "Liaisons syllabiques dans les partages
trochaiques de l'hexamétre latin" (pp. 168-211 in this volume),
J. GERARD presents a great deal of very interesting data from nu-
merous Latin authors. These data are analyzed with the help of cer-
tain descriptive statistics and a number of interesting hypotheses
are presented. In the following short note I will show how these
hypotheses, as well as some additional hypotheses, can be tested
by applying relatively simple methods of inferential statistics.
In this way I hope to demonstrate that the use of inferential |
statistics leads to more reliable conclusions about the problem
of syllabic liaison in trochaic division in Latin hexameter
verse. Readers interested in more sophisticated techniques of
analyzing data such as those presented by GERARD are referred to
e.g. BISHOP/FIENBERG/HOiLAND (1975) or REYNOLDS (1977).

!. Analysis of GERARD's Table 1

On page 10, referring to his Table 1, GERARD states that there
are apparent differences among different authors in the use of
weak trochaic punctuations, as well as in the frequencies of weak
trochaic punctuations, in the various different verse feet. There
seems to be a tendency towards an increased use of weak trochaic
punctuations, especially in feet I and V.

In order to test this latter hypothesis, we first calculate
the frequency which we would expect under the hypothesis of
equidistribution for each foot. In Catullus, for instance,

GERARD has found 8 weak trochaic punctuations. Thus we would ex-
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pect 8/5 = 1.6 weak trochaic punctuations in each foot. Since
the sample from Catullus consists of 408 verses, the number of
verse feet analyzed by GERARD is 5(408) = 2040. Since compared
to n = 2040 the frequencies of weak trochaic punctuations ob-
served in Catullus are very small, we can use the Poisson dis-
tribution to test whether the observed frequencies differ sig-
nificantly from the expected ones. In the case of foot III in
the sample from Catullus, for instance, the observed frequency

is 5. Using tables of the Poisson distribution we find that

e—1.61 6¥
P(X >5; A =1.6) = E - = 0.023682.

x!
x=5

In the same way we obtain e.g. for the Aeneid A= 14/5 = 2.8.
In foot IV, for instance, the observed frequency is 1 and thus
smallexr than X. We therefore compute

e—2.82 gX
P(X < 1; A =2.8) = E & = = 0.231078.

x=0

We now adopt the following convention: If the observed fre-
quency is the same as the expected one, we use the sign O. In

case the observed fregquency is smaller than the expected one

and if P > 0.025, we use the sign (-); if 0.005 < P < 0.025, the
sign -; if 0.0005 < P < 0.005, the sign --; and if P < 0.0005,
the sign ---. If the observed frequency is greater than the ex-

pected one, by analogy we use (+), +, ++, and +++. In this way,
with the help of the Poisson distribution, we get a pattern of
signs for each verse foot and for each author/work in GERARD's
Table 1 which makes the regularities and irregularities in the
use of weak trochaic punctuations in the different feet and/or
among the different authors/works easily visable. It should, how-
ever, be noted that for several reasons the procedure adopted

is only approximative.




- 214 -

The result of the analysis is presented in Table 1.

Table 1. Analysis of the Deviations of the Observed Fre-
quencies from the Expected Frequencies for the
Data of GERARD's Table 1

Authors/ Weak Trochaic Punctuations

e I 11 III v v by
Ennius o] [¢) o] @) o] 1
Lucilius {-) (+) (+) (=) (=) 2.2
Catullus (-) (+) + (=) (=) 1.6
Lucretius (+) (=) (=) yi ++ 8.2
Buc. (+) - (+) (=) (+) 3.6
Georg. (+) (=) (=) - ++ 6
Aeneid + (=) (+) (=) (=) 2.8
Hor. sat. (-) - (=) - +++ 11.2
Hor. Epist. o] (=) (=) (=) +++ 10
Hetam. +++ - - —— (+) 5.6
Lucan +++ (=) (=) - (+) 4.6
Persius (+) (=) = = +++ 6.4
Silvae +++ - - - (+) 5
Thebais +++ o i = + 6
Arg. +4+ - - - (-) 6
Juvenal + e (=) - ++ 5.4
Total +++ e wfye e +++ 85.6

Table 1 clearly shows that, especially from Horace's Satires to
Juvenal, weak trochaic puictuations are far more frequently used
in the first and/or fjfth feet than in the remaining ones.

We now want to test whether the variables 'kind of author/
work' and 'frequency of weak trochaic punctuations in different
verse feet' correlate. In order to take into account that the
frequencies in GERARD's Table 1 are calculated from samples con-
sisting of 5(408) = 2040 to 5(1000) = 5000 verse feet, we ar-
range the data as shown in Table 2.

Carrying out a x2 test we obtain X2 = 243.53 with d4df =
= (6-1)(16-1) = 75, a highly significant value. But if we com-
pute Cramér's contingency coefficient Cc (cf. GROTJAHN in this
volume p. 101), we get Cc = 0.0265, which seems to indicate that
the degree of association in GERARD's Table 1 is very weak. In

- 215 =

Table 2. Contingency Table Constructed from GERARD's

Table 1
Authors/ 5
Works I II ITI Iv v Other Total
Ennius 1 1 1 1 1 2135 2140
Lucilius 1 4 5 = 1 3014 3025
Juvenal 11 - 3 = 13 4963 5000
Total 165 30 49 14 170 69172 69600

interpreting this result one should, however, take into conside-
ration that Cc is computed from an extremely large sample and
that furthermore CC reflects the average association in GERARD's
Table 1. Hence, there may be a far stronger association between
particular rows and columns

We now test each cell of GERARD's Table 1 as to whether its
contribution to the X2 value obtained can be regarded as sig-
nificant. (For an explanation of this test, which is known as
'Test for deviation in a single cell' or 'Test of the (standard-
ized) residuals', see HABERMAN 1973, REHAK/REHAKOVA 1980 and GROT-
JAHN in this volume pp. 97ff). We use the normal approximation (for-
mulas 2a and 2b on p. 99 in this volume) if the expected frequency
is greater than 10; otherwise we use the Poisson approximation.

For the fifth foot in the sample from Horace's Satires, for
example, we get the expected frequency E(n85) = 170(5000) /696C0 =
= 12.2. We thus apply the normal approximation and obtain z =
= 5.5870. Since P(Z > 5.5870) < 0.0005,we mark it +++. If we com-
pute the expected frequency for the fifth foot in the sample
from Lucilius, we get E(nzs) = 170(3025) /69600 = 7.4. We thus
use the Poisson distribution and calculate P(X < 1; A = 7.4) =
= 0.005135. Since 0.005 < P < 0.025, we mark it -.

The results of the test for deviation in a single cell are
shown in Table 3.

As can be seen immediately from Table 3 it is primarily verse

foot V which contributes to the association between the two vari-
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Table 3. Test for Deviation/in a Single Cell for the Data
from GERARD's Table 1

Authors/ Weak Trochaic Punctuations
ouss I II III v v Total
Ennius (-) (+) (=) (+) (=) =
Lucilius - (+) + () - (=)
catullus (=) (+) + (=) = (=)
Lucretius (=) ++ (+) (=) (+) (+)
Buc. (=) (=) (+) (+) = (=)
Georg. (=) (=) §+; E-; (+) (=)
4 = (=) L . - ——
gz;?lgat. E—; (+) ++ (+) +++ +++
Hor. Epist. (=) (+) (+) +++ +++ +++
Metam. (+) (=) (=) (=) (=) (=)
Lucan (+) (=) (=) (=) (=) (=)
Persius (+) (+) (=) (+) +++ ++
Silvae (+) (=) (=) (=) (=) (=)
Thebais (+) () (=) (=) (=) (-)
Arg. +++ (=) (=) (=) = (=)
Juvenal (=) (=) (=) (=) (+) (=)

ables under investigation. There are furthermore considerable
differences between the various authors/works. Whereas e.g. in
the Aeneid all observed frequencies are smaller than expected
(though only one deviation is significant), in Horace the ob-
served frequencies are significantly higher than expected in

four of the five verse feet. Since in Horace the distribution

of weak trochaic punctuations seems to be highly exceptional,

we carry out a x2 test on Horace and the pooled remaining authors/
works. This time we take only the number of weak trochaic punc-
tuations into account and not the total number of verse feet ana-

lyzed by GERARD. The corresponding data are presented in Table 4.

Table 4. Frequencies of Weak Trochaic Punctuations in
Horace and 14 Other Authors/Works

I IT IIT v v
Horace 20 7 15 8 56 106
Other 145 23 34 6 114 322

165 30 49 14 170 428
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The x2 test now yields X2 = 29.06, which is highly signifi-

cant (P(xi > 29.06) < 0.0005). If we compute Cc, we get Cc =
= 0.2606, which indicates a moderate degree of association and
thus also a moderate difference between Horace and the pooled
remaining authors/works.

If we want to test whether there is, for instance, a dif-
ference between the frequencies in the first foot in Argonautica

and in Horace's Satires, we can proceed as follows: we first as-
semble the data as shown in Table 5.

Table 5. Comparison of Argonautica and Horace's Satires

I II-v Total
Hor. Sat. 23 7 30
Arg. 10 46 56
33 53 86

We then carry out a xz test and obtain X2 = 28.57 which corre-
spondsto a probability of far less than 0.0005. Consequently
there is a highly significant difference between the two fre-
quencies. If we compute the ¢ coefficient (for a discussion of
this coefficient see GROTJAHN, pp. 62ff in this volume), we ob-

tain @ = 0.5764, which indicates a relatively strong difference

between the two authors/works.

Finally I would like to suggest and test a hypothesis not
explicitly stated by GERARD. If we look at the frequencies of
weak trochaic punctuations in the first verse foot, the fre-
quencies seem to increase according to the chronological order
of the corresponding authors/works. In order to test this hypoth-
esis, we first assign ranks to the authors/works: rank 1 to
Ennius, rank 2 to Lucilius and so forth until Juvenal (rank 16).
We then convert the absolute frequencies into relative ones by
dividing each frequency by the corresponding number of verses.
We then assign ranks to the relative frequencies as well. The
data obtained are shown in Table 6.
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Table 6. Verse Foot I: Chronological Rank order of Authors/
Works vs. Rank Order of Relative Frequencies (%)

Authors/ Freguencies
Works Rank % Rank
Ennius 1 0.23 2
Lucilius 2 0.17 1
Catullus 3 0.25 3
Lucretius 4 0.90 6.5
Buc. 5 0.72 4
Georg. 6 0.90 6.5
Aeneid 7 0.80 5
Hor. Sat. 8 1.00 8.5"
Hor. Epist. 9 1.00 8.5
Metam. 10 1.60 13
Lucan 11 1.40 11
Persius 12 1.54 12
Silvae 13 1.80 14.5
Theb. 14 1.80 14.5
Arg. 15 2.30 16
Juvenal 16 1.10 10

We now compare the two rank orders in Table 6 with the help
of Spearman's rank correlation coefficient and obtain r = 0.9079.
Since this value is highly significant (P << 0.0005), the hypoth-
esis that the frequency of weak trochaic punctuations in the first
foot tends to increase chronologically from Ennius to Juvenal is
confirmed. Furthermore, as ré = 0.9079 indicates, this tendency

is very strong.

2. Analysis of GERARD's Table 2

As with GERARD's Table 1, I first test the deviation from
equidistribution of the frequencies in the 5 different feet with
the help of the Poisson model. The test results are shown in
Table 7.

We see from Table 7 that althouéh only a small percentage of
the deviations are significant, there is a clear tendency toward
the use of strong trochaic punctuations in foot IITI and in par-
ticular in foot V. If we compare the different authors/works,

the patterns of Bucolica, Horace's sSatires and Juvenal are espe~
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Table 7. Analysis of the Deviations of the Observed
Frequencies from the Expected Frequencies
for the Data of GERARD's Table 1

Authors/ Strong Trochaic Punctuations
Works *
I IT IIT Iv v A

Enn%u§ (=) (+) (+) (=) (-) 0.4
Lucilius (=) (-) (+) (+) 0 1.0
Catullus [0) (o} [¢] 0] o} o]

Lucretius (=) (=) (+) (=) (+) 0.6
Buc. (=) (=) +++ i (+) 5.4
Georg. o} o (+) - (+) 4.0
Aen. (-) (+) (+) (=) (+) 1.6
Hor. Sat. — - + e +++ 8.4
Hor. Epist. (=) (=) (+) (=) (+) 4.2
Metam. (+) (=) (=) (=) (+) 2.0
Lucan (=) (=) (=) (=) + 0.8
Persius (=) (+) (=) =) + 2.0
Silvae ++ (=) (-) (=) o] 2.0
Theb. (+) (=) (-) (=) & 2.0
Arg. (+) (=) (+) (=) (=) 1.4
Juvenal - - - - +++ 2.4
Total (=) - ++ === | +++ | 38.2

cially striking. In particular Horace's Satires show very marked
deviations from the hypothesis of equidistribution, as was the
case with weak trochaic punctuations (cf. Table 1). If we com-
pare the direction of the deviations in the corresponding cells
of Table 7 and Table 1,we find a high number of coincidences of
direction in the fourth and fifth feet (93% and 92%), and a rel-
atively low number of coincidences, especially in verse foot
(50%) .

We now want to test whether the observed frequencies in
GERARD's Table 2 deviate from the expected frequencies estimated
in the same way as in Table 3. Since this time all expected fre-
quencies are very small, a x2 test does not seem appropriate.
Nevertheless, in order to be able to compare the use of strong
and weak trochaic punctuations, we analyze the deviations in the
same way as in Table 3. This time, however, because of the small
expected frequencies, we use the Poisson distribution in all

cases. The result of the analysis is presented in Table 8.
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Table 8. Test for Deviation in a single Cell for the Data
from GERARD's Table 2

Strong Trochaic Punctuations

Authors/

Works IT ITI v v Total

H

Ennius
Lucilius
Catullus
Lucretius
Buc.
Georg.
Aen.

Hor. sat.
Hor. Epist.
Metam.
Lucan
Persius
Silvae
Theb.
Arg.
Juvenal

i
+7T

e e e e R
—
+
—_
+
~—

1+ 1

+++ +4++
(+) (+)
(=) (=)
(=) -
(+) (+)
(=) (=)
(+) (=)

I+ 4+ 1
e e e et e e S e e et e

e e
P+ + 1
1

~——
Ti+

—
+
—
—_
+
~
o S s R

(+)

]
—

We see from Table 8 that there are three authors/works
(Catullus, Lucretius and Metamorphoses) with highly significant
negative deviations and only two authors/works (Bucolica and
Horace's Satires) with very highly significant positive devia-
tions. Since the distributions of strong trochaic punctuations
in Bucolica and Horace's Satires seem to be guite exceptional
compared to the remaining authors/works, we carry out a x2 test
on the pooled data from Bucolica and Horace's Satires and the
pooled data from the remaining authors/works. If we take n = 191
as total sample size, we obtain Xi = 25.80 and CC = 0.3675. Hence
the difference between Bucolica and Horace's Satires on the one
hand and the remaining authors/works on the other hand is highly
significant, although,as Cc = 0.3675 indicates, the difference

is not very large.
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3. Analysis of GERARD's Tables 3 and 4

We first want to test whether there is a difference between
hexameter verse and prose in the use of liasons CV and VC in
trochaic divisions not marked by punctuation. To this end we
compare each author/work in GERARD's Table 3 to Cicero's Second
philippica with the help of a x2 test, where GERARD has found
1517 liaisons !CV and 2575 liaisons VC. For Ennius, for instance,
we get the following contingency table:

Table 9. Comparison of the Frequencies of Liaisons CV and
Liaisons VC in Ennius and Cicero's Second Philippica

Authors/

Works cv e

Ennius 64 268 332

Phil. IT 1517 2575 4092
1581 2843 4424

The x2 test yields X2 = 42.34. Hence there is a highly signifi-
cant difference between the corresponding frequencies in Ennius
and Second Philippica.

The results of all 16 x2 tests together with the corre-
sponding ¢ coefficients are presented in Table 10.

As can be seen immediately from the X2 values in Table 10,
all 16 authors/works differ significantly from the Second
philippica. The differences are, however, in all cases very
small,as is shown by the ¢ coefficients. In some cases, as for
instance in that of Horace's sSatires and Epistles, there seems
to be almost no difference between verse and prose. As the sign
of @ indicates, in all cases the relative freguencies of liaisons
CV are smaller and the relative frequencies of liaisons VC
greater than the corresponding values in the Second Philippica.

We now want to compare the observed frequencies in GERARD'S
Tables 3 and 4 with the frequencies expected under the hypoth-

esis of independence. Since we can assume that because of the
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Table 10. Comparison of the Frequencies of Liaison CV
and Liaison VC in Hexameter Verse and Prose

Authors/Works X2 ®

Ennius 42.34 -0.10
Lucilius 8.41 -0.04
Catullus 41.00 -0.10
Lucretius 61.75 -0.11
Buc. 11.76 -0.05
Georg. 56.16 -0.11
Aen. 92,24 -0.14
Hor. Sat. 6.32 -0.04
Hor. Epist. 8.14 -0.04
Metam. 52.53 -0.10
Lucan 135.43 -0.16
Persius 25.20 -0.07
Silvae 86.24 -0.13
Theb. 93.58 -0.13
Arg. 114.04 -0.15
Juvenal 15.28 -0.06
Total 258.97 -0.13
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Table 11. Test for Deviation in a Single Cell for the Data
from GERARD's Tables 3 and 4

authors/ No Punctuation Strong Punctuation||Weak Punctuation
Works El. Ccv VC | Total CvV| VC |Total Cv| VC |Total
Ennius (=) | = )] = S NG NGO I LGl G
Lucilius 4+ | == =] --- (H) (=) | =) = (=) [ (=)
catullus (=) | ===] =] — G G I e | e IS T IS
Lucretius ++4 | e e = ” s ) + (+)
Buc. +++ | +++ = (+) + | ++ +++ (=) (=) (=)
Georg. (=) (=) (=) == (B (+) | (+) (+)| (=) =)
aeneid (=) (=) | +++ + -1 (=) (-) - - -
Hor. Sat. (+) (+)||f| === w== 4| A+ | +++ ++ +++
Hor. Epist. - +++ - (+) (+)| (+) + ++| 4+ +++
Metam. (=) | +++ | | T () =)y | =) (+) (=) | (=)
Lucan - (=) | +++] +++ =1 (=) - =) =) | =)
Persius (-) ' || === ——- (=) (+) (+) (+)] (+) (+)
silvae (=) (+) | +++ ]| +++ (=) (=) (=) (=) (=) (=)
Thebais =t (+) | +++| +++ (+)] (=) (=) (+)| (=) (=)
arg. (=) | (F) | e | bt O NG G I A ICO I CO NN I o
Juvenal -— ()| ——| ——- ()| (+) (=) (-)] (+) (=)

very large n at least some of the observed frequencies will
deviate significantly from their expected values, we will not
carry out a x2 test but immediately test the deviations in the
same way as we did in constructing Tables 3 and 8. Neglecting
the elisions in GERARD's Table 4 (because of their very low fre-
quencies) we get the test results displayed in Table 11.

As can be seen from Table 11, due to the relatively large
frequencies involved, many of the liaisons CV and VC not marked
by punctuation show highly significant deviations from their
expected values. In the case of syllabic liaisons marked by
punctuation, however, there are only some significant deviations.
the data

tive deviations

Again, from Horace, which show highly significant posi-
in the frequencies of syllabic liaisons marked
by punctuation, are quite exceptional. |
We now want to test the following hypothesis not explicitly
stated by GERARD: "The higher the frequency of liaisons CV in a
specific author/work, the higher the frequency of liaisons VC in
that autpor/work". To test this hypothesis we first transform

the absolute frequencies into relative ones, then we assign i nks

| .

to the relative frequencies,and finally we compute Spearman’s
rank correlation coefficient. In this way we obtain the following

coefficients:

No Punctuation: = 0.2889
Strong Punctuation: ry = 0.5104
Weak Punctuation: &= 0.4661

The corresponding two-tailed probabilities are P > 0.20, P < 0.05
and P < 0.10. Thus there is,at least in the case of strong punctu-
ation,a positive relation between the frequencies of liaisons

CV and VC, although in the case of weak punctuation the ahove
hypothesis might be confirmed as well if we increase the number

of authors/works studied.

As a final point in the analysis of GERARD's Tables 3 and 4 we
now test whether the frequencies in GERARD's Table 4 are related
to the chronological order of the authors/works. We proceed in
the same way as with GERARD's Table 1 and get the following rank
correlation coefficients (the corresponding two-tailed probabil-

ities are given in brackets):
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Elision: r, = -0.5529 (P < 0.05)
Cv: Ty, = 0.5361 (P < 0.05)
vC: r, = 0.4853 (P < 0.10)
Total: r, = 0.6059 (P < 0.02)

As the probabilities indicate,in all cases but one the correla-
tion between 'chronological order of authors/works' and 'order
of relative frequencies' is significant on at least the 5% level.
We thus may conclude that in trochaic divisions not marked by
punctuation the use of liaison CV and probably also of liaisons
VC tends to increase from Ennius to Juvenal,whereas the use of

elisions tends to decrease.

4. Analysis of GERARD's Tables 5, 6 and 7

Since in GERARD's Tables 5, 6, and 7 the liaisons VC are in
almost all authors/works more frequent than the liaisons CV in
the category 'content word (mots de sens plein)' and less fre-
quent than the liaisons CV in the category 'function word (mots-
outils)', I will not analyse the relation between the variables
'kind of liaison' and 'kind of word' separately for each author/
work but compare the different totals in GERARD's Tables 5, 6
and 7 directly. We again use the xz test without taking the num-
ber of verses analysed into account.

The test on the totals of GERARD's Table 5 as represented in
the contingency table above GERARD's Table 5 yields X2 = 122.03
with df = 1,which corresponds to a ¢ coefficient of 0.4440. Anal-
ogously we obtain for GERARD's Table 6 X2 = 51.79 and ¢ = 0.2821
and for GERARD's Table 7 X = 116.93 and @ = 0.5227. As could be
expected, the X2 values are in all three cases highly significant.
Thus the hypothesis of an association between the variables 'kind
of liaison' and 'kind of word' is confirmed. As is however indi-
cated by the ¢ coefficients, the strength of this association
seems to be.greater in the case of trochaic divisions marked by
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weak punctuation than in that of trochaic divisions markeg by
strong punctuation. It should be noted that this statement is
b?sed on the analysis of 68698 verses, whereas in the case of
GERARD's Tables 1 to 5 our conclusions are based on the analy-
sis of 13920 verses.

5. Conclusion

) It would be possible, indeed desirable, to continue analysing
GERARD's tables in the way illustrated above. But I hope that the
analyses carried out thus far in this short note have demonstrateq
clearly enough how to apply the procedures presented to data from
GERARD which we have not yet analysed. Furthermore I trust that
this short illustration of the use of inferential statistics has
been convincing enough to show the advantages of applying in-

ferential statistics to data such as GERARD presents.
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ANNOTATED BIBLIOGRAPHY ON THE STATISTICAL STUDY
OF HEXAMETER VERSE

Ulrike Job, Bochum

In the context of the present volume a bibliograhy on stud-
ies of hexameter verse should preferably focus on the quantita-
tive aspects of these studies. One reason for this constraint
lies in the fact that the dilemma of philological interpreta-
tions of isolated metrical and textual phenomena - often open
to serious doubt with regard to their objectivity - can only be
diminished by basing the analyses on larger corpora, large
enough to allow us to set up well-founded hypotheses and/or to
test hypotheses already established. This latter aim, i.e.
testability, is an important claim in epistemology; untestable
hypotheses are characteristic of what BUNGE (1967: 36f.) calls
'pseudoscience.’

The corpus of hexameter poetry clearly is large enough and
at the same time sufficiently limited to make the application of
statistical methods useful. In addition, a diagnostic function
for quantitative analyses may be found in tests of the homogene-
ity of texts with regard to their assumed authorship.

For this reason, the present bibliography includes only pub-
lications on hexameter verse containing numerical data on met-
rical and textual details of the hexameter. These data are given
either in absolute frequencies oOr in percentages with an indica-
tion of the sample size and/or population involved. Items with-
out statistically relevant numerical data, for instance con-
taining percentages without reference to a population, have not
been included. However, works dealing with statistical methods
and their application to hexameter (cf. entries 3, 19, 67, 82,
83, 93-97, 147, 159, 170, 171, 236, and 239) have been quoted,
even if they do not contain a considerable amount of empirical
data.

The period under review covers the time from 1866 (entries

44 and 145) to 1981. An important landmark is the introduction

- 227 -

of the computer in the early sixties (cf., e.g., entry 31), by
which it became possible to handle larger and more complex cor-
pora than before. Parallel to this, a more explicit and better
founded use of statistical methods was developed.

The items in this bibliography have been supplied with short
annotations referring to the nature and sources of the numerical
data and/or the statistical methods involved. These annotations
are as a rule the result of personal examination of the works
quoted. Only occasionally have annotations been made on the basis
of personal communications. Items inaccessible to me have been
included only if there was sufficient reason to believe that
they contain numerical data on hexameter (e.g. for part of the
works published in pPallas that I did not have an opportunity to
examine). All these items, i.e., those which I could not examine
myself or which were not supplied with an annotation based on
the author's information, have been marked with an asterisk (*).
Since only the most common Latin and Greek works and authors'
names have English equivalents, I have in all cases used the
originals (Ovidius, Livius, Odysseia, etc.).

An enterprise like this would not have been possible with-
out the assistance and criticism of scholars who are known spe-
cialists in this field of study. I wish to thank all those who
have contributed to the completeness of this bibliography by
kindly answering my letters or by commenting on an earlier draft
of the list of items, especially G. Altmann, D.L. Clayman,

J. Cupaiuolo, S.I. Gindin, N.A. Greenberg, A. Kleinlogel, H. Kreu-
zer, M.R. Mayenowa, A.Q. Morton, W. Ott, J. Pgldmée, S. Prete,

L. Stephens, P. Tordeur and St.V.F. Waite. Special mention must

be made of E. Liénard, R. Schmiel, and J. Soubiran, who made

most helpful comments on a preliminary version of this bibliog-
raphy, and whose assistance far exceeded that which I could have
ever expected to receive. It should be clear, however, that the

responsibility for any shortcomings is entirely my own.
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hiatus in Latin hexameter verse. PhQ 9, 351-362.

study of interlinear hiatus in the hexameter poetry of Catullus,

Lucretius, Cicero, Vergilius, and Horatius Flaccus.

CARTAULT, A. (1911), La distique élégiaque chez Tibulle,
Sulpicia, Lygdamus. Universite de Paris (= Bibliethéque

de la Faculte des Lettres 27).

Numerical information about the prosodic structure, elisions, and
caesurae in Tibullus (Elegiarum libri without 4, 2-6 and 13-14),
Sulpicia (short works), and Lygdamus (Elegiae 1-6).

CAVALLIN, €. (1896), De caesuris quarti et quinti tro-
chaeorum hexametri apud Latinos poetas coniunctis.
Lund: Norcopiae.

Data on Ennius, Lucilius, Lucretius, Cicero, Catullus, Vergilius,
Horatius, Tibullus, Propertius, Ovidius, Germanicus, Manilius,
Grattius, Calpurnius, Lucanus, Persius, Valerius Flaccus, Silius
Italicus, Iuvenalis, Martialis, et al.

CHRISTENSEN, H. (1908), -gue -que bei den rémischen Hexa-
metrikern (bis etwa 500 n. Chr.). Archiv flir lateini-
sche Lexicographie und Grammatik 15, 165-211.

Frequencies of trisyllables after the penthemimeral and hephthemimeral
caesurae in various Latin poets from Ennius to Martialis.

CLARKE, W.M. (1972), Intentional rhyme in Vergil and Ovid.
TAPA 103, 49-77.

A manual study of the Aen., Metam., and samples from other authors
which indicates that rhyme, often not syntactically dictated, occurs
fregquently near major sense pauses in Vergilius and Ovidius.

CLAYMAN, D.L. (1981), Sentence length in Greek hexameter
poetry. R. GROTJAHN (ed.): Hexameter studies. Bochum:
Brockmeyer, 107-136. (= Quantitative linguistics 1) .

Conclusion that sentence length distribution measured by words dif-
fers from sentence length distribution measured by phonemes (or by
syllables); data on 23,049 sentences gathered from all hexameter
poetry from the eigth to the second centuries B.C.

CLAYMAN, D.L. / NORTWICK, Th. van (1978), Enjambement in
Greek hexameter poetry. TAPA 107, 85-92.

Summary of Parry's statistics (Parry 1929), who counted the occurrences
of enjambement in 600-line samples of each of the Homeric poems, the
Argonautica of Apollonios and the Aeneis of Vergilius. To correct
Parry's unreliable data, the author provides new data on enjambement.

CONRAD, C.W. (1965), Traditional patterns of word-order in
Latin epic from Ennius to Vergil. HSPh 69, 195-258.

Patterns of Sperrung in the Latin hexameter of Ennius, Cicero, Lucre-
tius, Catullus, and Vergilius.



22.

23.

24.

25.

26.

27.

28.

29.
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cosTA, T. (1957), Formele hexametrului la Ovidiu Publius
Ovidius Naso. Biblioteca Anticid Studii 2, 211-332.
Bucuresti: Editura hAcademiei Republicii Populare Romine.

Distribution of d/s in the works of Ovidius and the Ilias of Homeros.

CRISI, V. (1938), De re metrica et prosodica D. Magni
Ausonii I: De hexametris et pentametris. Utini: del
Bianco.

Data on the structure of the hexameter of Ausonius.

CUPAIUOLO, F. (1963), Un capitolo sull'esametro latino.
Parole e finali dattiliche o spondaiche. Napoli: Lib-
reria scientifica editrice {= Collana di Studi Latini 5).

Frequency OFf Q/E_in single feet in Ennius, Catullus, Lucretius, Vergil-
ius, Horatius, Ovidius, persius, Lucanus, Valerius Flaccus, Silius
Italicus, Statius, Iuvenalis, and Claudianus.

CUPAIUOLO, F. (1965a), Parole giambiche nell'esametro lati-
no. RSC 13, 31-43.

Frequencies of d/s in single feet; data on various Latin authors from
Ennius to Claudianus.

CUPAIUOLO, F. (1965b), studi sull'esametro di Catullo.
Napoli: Libreria scientifica editrice (= Collana di
Studi Latini 10).

Analysis of the Carmina docta of catullus: Count of final words as to
number of syllables; d/s-types in Carmen LXIV with raw data and per—
centages which are compared with absolute numbers and percentages in
Ennius, Lucilius, and Lucretius; table of caesurae in Carmen LXIV;
absolute numbers and percentages of different metrical word types; ini-
tial word types in absolute numbers and percentages in different Carmina.

CUPAIUOLO, F. (1971), Sul ricorrere nell'esametro latino
di parole con la forma prosodica di pirrichio. Bolletino
di Studi Latini 1, fasc. 2, 240-250.

Frequencies (absolute numbers and percentages) of pyrrhic words in
Vergilius' Bucolica; the position with lower frequencies of pyrrhic
words are the fourth and the first foot.

CUTT, T. (1936), Meter and diction in Catullus' hendeca-
syllabics. (diss.) Chicago.

Attempt to estimate the influence of meter on diction in the hendeca-
syllabics of Catullus by examining the relationship between the re-
quirements of the verse and the language used; tables of different
verse-types and of the absolute number of each word-type used.

DARQUENNE, M. (1970), Essai sur la place du nom et de
1'adjectif dans 1'hexametre latin. Bruxelles: Université
Libre de Bruxelles.

Positions of noun and adjective in the hexameter of Ovidius, third
book of Metamorphoseon libri (733 verses), Statius, first book of

30.

31.

32.

33.

35.
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295923& (720 verses), and Sidonius Apollinarius, ¢
metrical patterns of nouns and adjectives ¢ Zamen V (603 verses);

DAVIS, G.T. (1959), A study in Lati
) atin i
vowel before 1pitia1 consonant qrogggsggﬁ' Short final
and liquid. (diss.) University of PéﬁEE‘IEQEEg‘Qi‘EEQE
fiche 59-4610 (= Language and Literatugi zigzzicmi?ro—
al).

P¥esentation of the percentage of short final vowels bef i

tial consonants other than stop-liquid combinations ang ore all 1?1_

of the percentage of short final vowels before stop_liqufgesezgatlon
combina-

tions in Ennius, Catullus, Ovidiu ibullu Horat.
t ’ idius, Tibull i v q
ore. 4 Sy ratius, Vergilius,

DELATTE, L./ EVRARD, E. / GOVAERTS

tnéque: A + S. / HAZETT

Sine%ue. Consolation & Polybe: Index verborui: §é1(1962)'
statistiques. Liége: L.A.S.L.A. (= Travaux pﬁbliesegii

le laboratoire d'anal i
o0 yse statistique des langues ancien-

T . R .
t;d?x verboru@, word frequencies; distribution of words according t
eir grammatical categories; computational analysis. 9%

DELATTE, L. / EVRARD, E. / GOVAERTS
TTE e B D 5. / HAZETTE, p.
Sérieque: Consolation d Helvia: I;dex verborum.'Releié263)’
%tgtistigues.lLa Haye: Mouton (= Travaux publiés par le
aboratoire d'analyse statistique des langues anciennes 2)

Computational analysis of word frequencies, of the distribution of

words according to their i i
grammatical categories, a i
of words and sentences. ? + and of the position

DELATTE, L. / EVRARD, E. / GOVAER
' v ; TS, S. (1964), Sénéque -
Cinsolatlon a Marcia. Index Verborum. Relevés statiz-
tiques. La Haye: Mouton (= Travaux publiés par le

laboratoir ! isti
i e d'analyse statistique des langues anciennes

Vocabu}ary of the Ad.Marciam de Consolatione; frequency distribution
according to grammatical categories; phrase length; word order

DELATTE, L. / EVRARD, E. (1966), Sénégue, De constantia
iaplentls. Index verborum. Releves statistigues. Avéc
Ma iollanration de A..?odson et S. Govaerts. La Haye:
outon f" Travaux publiés par le laboratoire d'analyse
statistique des langues anciennes 7). .

DEVINE, A.M. / STEPHENS, L. (1976), The Homeric hexameter

and a basi inci i
pey asic principle of metrical theory. CPh 71, 141-

SFatlstics on the distribution of syllable types in Homeros compared
Wltb a sample of prose from Thukydides. Construction of a probaiil—
istic model demonstrates that the frequency distributions of vC, CV
and CVC syllable-types in longum and breve positions is an auzgéagfl
rgsult of fitting Greek linguistic structure to non-durationall lf
tivated aspects of hexameter structure and not evidence for recZn@o




36.

37.

38.

42.
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theories of a multiplicity of metrical elements corresponding to pos-—
tulated differences in phonetic duration within the phonological cate-

gory of the heavy syllable.

DOBRZYNSKA, T./KOPCZYNSKA, Z. (1979), Tonizm. Poetyka.
zarys encyklopedyczny. Dzia? 3. Wersyfikacja. Tom 5.
Wroctaw: Ossolineum.

Presentation of the syllabic and accentual make-up of different verses
with regard to rhythm and accent, including the hexameters of Adam
Mickiewicz; percentages of rhythmical types, subdivided as to number of

syllables.

DREWITT, J.A.J. (1908), Some differences between speech-
scansion and narrative-scansion in Homeric verse. CQ 2,

94-109.
Data on occurrences of break, elisions, shortenings,
in certain positions, tabulated according to narration and speech in
the Ilias and the Odysseia of Homeros.

and overlengths

DREXLER, H. (1951), Hexameterstudien. Aevum 25, 435-466 and
512-547.

Observation that in verses divided into three parts by the semiternaria
and semiseptenaria after iambic words, the syntactical break is placed
as a rule before the semiternaria, whereas especially spondaic words
are found in a close syntactical relationship or in Sperrung with oth-
ers; data from the first 1000 verses each of Lucanus, Ovidius (Metam.),
Vergilius (Aen.}, Horatius (Sat. I), and Lucretius, also verses of
catullus, Lucilius, and Ennius.

DREXLER, H. (1952), Hexameterstudien V. Verse ohne semigui-
naria oder mit liberwiegender semiseptenaria. Em 20, 427-
460 (to be continued).

DREXLER, H. (1953a), Hexameterstudien V. Em 21, 162-176.

Continuation of Drexler 1952.

DREXLER, H. (1953b), Hexameterstudien. (II-III). Tambische
und spondeische Woérter vor der Semiquinaria. Verse mit
iberwiegender Semiquinaria. Wortschluss nach der vierten
Hebung oder der vierten Senkung. Salamanca: C.5.I.C.

(= Theses et studia philologica Salamanticensia 5).

Assumption that in verses with prevailing semiquinaria the syntactical
pbreak is placed before this caesura; data as in Drexler 1951.

DREXLER, H. (1953c), Hexameterstudien IV. Der Bau der beiden
Vershilften. G&ttingen: Vandenhoeck & Rupprecht, Microfilm.

Distribution of metrical word types before caesura; monosyllables after
the semiquinaria; spondaic or dactylic word ends after the 4th stressed
or 4th unstressed syllable respectively; data on Lucanus, Ovidius, Ver-
gilius, Horatius, Catullus, Lucretius, Lucilius and Ennius.

43.

44.

45.

46.

47.

48.

49.
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DREXLER, H. (1956), Hexameterstudien, v-vyr
(= Manuales y anejos de Em 14). ! :

Madrid: c.s.I.C.

(Pages 5-52 have alread i
y been published in Emerit
c?. Drexler 1952); numerical information about véisza' ?952' 427-460,
ria as mainlcaesura or with prevailing semise tenar:s.Wlth Ssniqaings
synaloepha in single verses and in the work as a whoi‘ ELoaNeey of
e;

monosyllables before caesura (without frequancy. of
o out synaloepha); data ag in Drexler

DROBISCH, M.V. (1866), Ein statisti
) stischer v i ;
Formen des Lateinischen Hexameters. SbS§§S$gh g?ef3gle
_— r - .

Pist?ibution of Q/E_in several Roman authors;
ius is regarded as the classical hexameter in
is 4 : 5.

th§ hexameter of Vergil-
which the ratioc of d/s

DROBISCH, M.V. (1868a), Weitere Untersuchungen iiber die For-

men des Hexameters des V i
o ergil, Horaz und Homers. Sbsaw

The distribution of d/s is not deli

d/s eliberate, but determined b inci
< Y ri
;hich‘are Eoll?wed by the author unconsciously; data from VergglizzfpleS'
seorgica, Aeneis, Bucolica, Horatius' Satirae, Epistulae, and Homeros®

Ilias, Odysseia.

DROBISCH, M.V. (1868b), Uber die F
. ormen des deutsche -
meters bei Klopstock, Voss und Goethe. SbSAW 20, ?3ngZO

Data on d/s in Klopstock's Messias, in Voss' Luise, and Goethe's Rei-
nécke Fuchs and Hermann und Dorothea; comparison with data on the La-
tin and Greek hexameter.

DUBOIS, Ch. (1935a), Lucréce S i
‘ ch. : poete dactyliqgue. :
Librairie universitaire d:Alsace. Liidqte, Strasbourg:

Fiquency of d/s in Lucretius, book 1-6; symmetry of words, frequency
of single words; constitution of the first two feet; placement of the

hiatus (comparison with oth
er authors); placement of is;
occurrence of elision. s S SRR S

DUBOIS, Ch. (1935b), La métrique de Lucréce comparée & celle

de ses prédécesseurs Enni i = i
deses pric us et Lucilius. (these) Lille,

Metrical analysis comparing for example data on the repartition of 4/
on Qeﬁthemimeral,hephthemimeral, and trihemimeral caesura, on word E'EI
positions, on the ends of the hexameter line, and on coinéide fls_
feet and words in Ennius, Lucilius, and Lucretius. e e

DUC?ﬁosTgl'i;E' (1962), Structural patterns and proportions
L ergi s'Aeneid. A study in mathematical composition
nn Arbor: The University of Michigan press. '

:iscus§ion of the golden mean ratio in the Georgica and the Buceclica
mparison of Vergilius with Catullus (Carmina 64), Lucretius {De re;um

natura 1), Horatius (Satir. i i
e 5 { irae, Epistulae, Ars poetica), and Maphaeus




50.

51.

52.

53.

54.

55.

56.

57.
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DUCKWORTH, G.E. (1964), Variety and repetition in Vergil's
hexameters. TAPA 95, 9-65.

Distribution of d/s patterns in the Aeneis, Georgica, and Bucolica

of Vergilius; some indications referring to the hexameter of Homeros

and Vergilius.

DUCKWORTH, G.E. (1965), Horace's hexameters and the date
of the Ars Poetica. TAPA 96, 73-95.

variation and repetition, opposite and reverse patterns in Horatius.

DUCKWORTH, G.E. (1965-66), Hexameter patterns in Vergil.
Proceedings of the Vergil society 5, 39-49.

The patterns that Vergilius favors in the Aeneis (10-12), his use of
repeated, opposite, and reverse patterns in adjacent lines, the met-
rical differences between Aeneis (10-12) and the Georgica and Aeneis
(1-9), the favorization of dsss is affected by the style; the more
frequent a pattern, the less frequent its opposite in the Aeneis.

DUCKWORTH, G.E. (1966a), The non-Ovidian nature of the
Halieutica. Latomus 25, 756-768.

Distribution of d/s patterns in the first four feet in the hexameter
of Ennius, Lucilius, Cicero, Catullus, Lucretius, Vergilius, and
Horatius; also percentages on homodyne with these authors.

DUCKWORTH, G.E. (1966b), Studies in Latin hexameter poetry.
TAPA 97, 67-113.

Continuation of the analyses in Duckworth 1966a.

DUCKWORTH, G.E. (1966c), Vergil's subjective style and its
relation to meter. Vergilius 12, 1-10.

Correlation of meter and style

test results: - the most frequent pattern is dsss in the first four
feet,
- emotional scenes have a low proportion of dsss pat-
terns;

data from Reneis and Georgica.

DUCKWORTH, G.E. (1967), Five centuries of Latin hexameter
poetry: Silver Age and late empire. TAPA 98, 77-150.

Distribution of g/i of Latin authors from the Silver Age up to the
Christian post-Ovidian authors.

DUCKWORTH, G.E. (1968), A rare type of first foot dactyl
(three words). AJPh 89, Q37—448.

Frequency of three word dactyls in the Latin hexameter (from Ennius
and Lucilius to Arator and Corippus). The list gives the totals (first
foot only) for the poets or poems and the relative frequencies. For
final summary of the frequency of a first foot dactyl composed of
three words a table is presented with totals for the various literary
periods.

58.

59.

60.

61.

62.

63.

64.

65.

66.
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DUCKWORTH, G.E. (1969a), Maphaeus Vegius and Vergil's
Aeneid: A metrical comparison. CPh 64, 1-6.

Comparison of the distribution of d/s in Vegius and Vergilius.
DUCKWORTH, G.E. (1969b), Vergil and classical hexameter

poetry. A study in metrical variety. Ann Arbor:
The University of Michigan press.

Data range from Ennius to the time of Justinian; distribution of
a/s.

DUCKWORTH, G.E. (1972), Milton's hexameter patterns: Ver-
gilian or Ovidian? AJPh 93,1, 52-60.

Frequency of d/s in Milton, Verglllus, and Ovidius suggests affinity
of Milton's hexameter to both authors' practices.

DYER, R.R. (1967), Toward computational procedures in
Homeric scholarship. RELO, fasc. 4, 1-54.

Application of an automatic scansion program to the last book of the
Odysseia; grammatical analysis of the metrical word shape and exam-
ination of compositional word-type.

ESKUCHE, G. (1890), Die Elisionen in den zwei letzten Filis-
sen des lateinischen Hexameters, von Ennius bis Walahfri-
dus Strabo. RhM 45, 236-264 and 385-418.

Numerical information about elided short and long vowels, elided in-
ternal syllables, and about elisions in general; data on Ennius, Lucil-
ius, Cicero, Lucretius, Valerius Cato, Catullus, Vergilius, Horatius,
Tibullus, Lygdamus, Sulpicia, Propertius, and Walahfridus Strabo.

EVRARD, E. (1972), Scansion automatique de 1'hexamétre grec.
RELO, fasc. 4, 1-33.

Examination of caesura; analysis of the distribution of d/s in five
Idylls (I, VII, XIII, XV, XVI) of Theokritos.

EVRARD, E. (1978), Quelques observations sur la Se Bucolique
de Virgile. Les Etudes Classiques 46,4, 327-338.

Comparison of metrical patterns in Mopsus' and Menalcus' presentations,
there are certain statistically significant differences in patterns at
ends of lines.

FORTMANN, A. (1909), Quaestiones in Lucanum metricae.
(diss. in.) Greifswald.

Numerical information (absolute numbers and percentages) about propor-
tions of d/s, the penthemimeral and the hephthemimeral caesurae, and
about different sorts of elisions in Vergilius (Reneis 1, 4, 8) and
Lucanus (1-10).

FRANK, E. (1970), The ictus in the Vergilian and silver epic
hexameter. Istituto Lombardo. Accademia di Scienze e Let-
tere. Rendiconti. Classe di Lettere e Scienze Morali e
Storiche 104, 327-331.




67.

68.

69.

70.

71.

72.
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pPercentages of heterodyne structures for each of the first four feet
and combined percentages for all the first four feet in Vergilius
and the epic poets of the Silver Age, in addition, the corresponding
freguencies in Ovidius' Metamorphoseon libri (1. 1-400, 2. 1-200)
for purposes of comparison; it is the aim of this study to investi-
gate the handling of metrical stress throughout the whole line by
vergilius and the Silver Age epic poets.

FUCKS, W. (1955), Mathematische Analyse von Sprachelemen-—
ten, Sprachstil und Sprachen. K&in/Opladen: Westdeut-
scher Verlag. Arbeitsgemeinschaft fiir Forschung des
Landes NRW.

Frequencies of metrical elements in Rilke, Goethe, and Sallustius;
various methods for analyzing hexameter verse.

GARSON, R.W. (1968), Metrical statistics of Valerius Flac-
cus' Argonautica. CQ N.S. 18,2, 376-379.

Distribution of g/i; elisions; results of manual analysis.
GASPAROV, M.L. (1975), Prodrom, Cec i nacional'nye formy

gekzametra. L.A. Frejberg (ed.): Antid&nost' i Vizantija,
Moskva: Nauka, 362-385.

Frequencies of spondees in metrical feet; analysis of Greek, Latin,
Byzantine, Gexman, English, Polish, and Russian hexameter; hypotheses
about national forms of hexameter verse.

GEORGACAS, D.J. (1948), The causes of vocalic and conso-
nantal aphaeresis and prothesis in late and modern
Greek. TAPA 79, 340.

Abstract of an inaccessible monograph; quantitative information on
consonant and vowel patterns in Homeric Greek and Modern Greek.

GERARD, J. (1972), La ponctuation trochaigue dans 1'hexa-
métre latin d'Ennius a Juvenal. Exemplaires dactylo-
graphiés déposes a la Bibliothégque Universitaire de
Paris-Sorbonne sous la cote W 1972 (10 bis) 1-2, 49,
Paris.

guantitative and statistical analysis concerning the division of short
syllables of the dactyl between finals and initials of words which are
marked by weak or strong rhetorical punctuation at different positions
in the hexameter; data from Ennius, Lucilius, catullus, Lucretius,
Vergilius (Buc., Georg., Ren.), Hoxatius (sat., Epist.), Ovidius (Met.).
Lucanus, Statius (Silv., Theb.), Persius, valerius Flaccus, and
Iuvenalis.

GERARD, J. (1980), La ponctuation trochalgque dans 1'hexa-
métre latin d'Ennius a Juvenal. Recherches sur les moda-—
1ités de 1'accord entre la phrase et le vers. Paris: Les
Belles Lettres (= Collection d'études latines 36).

Analysis as in Gérard 1972.

73.

74.

75.

76.

77.

78.

80.
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GERARD, J. (1981), Liaisons syllabiques dan
S s
trochaliques de l'hexametre latin. R. GROTJiSZ ﬁagt?ges
Hexameter studies. Bochum: Brockmeyer, 168-211 =
titative linguistics 11).

(= Quan-—

on the basis of the differentiation between several types both of
trochaic and syllabic liaison the conclusion is drawn that vowel-
consonant liaisons tend to be more frequent than consonant-vowel
liaisons in the category 'content word' and less frequent than con-
sonant-vowel liaisons in the category 'function word'; data on sev-
eral Latin authors from Ennius to Iuvenalis.

GIARRATANO, C. (1908), De M. Val. Martialis re metrica.
Napoli: Detken et Racholl.

Frequencies of d/s in single feet (absolute frequencies and percen-
tages); proportions of monosyllabic, bisyllabic, trisyllabic etc.
words (absolute numbers and percentages); elisions.

GLENN, J.M. (1939), The neuter plural in Latin iambic and
trochaic verse. Lg 15 Suppl. (= Lg Diss. 30).

Frequencies of nominative, accusative, and vocative according to gender
and number in Plautus and Terentius.

GODOLPHIN, F.R.B. (1939-40), Notes on the technique of
Milton's Latin elegies. MPh 37, 351-356.

Frequency of different metrical devices in Tibullus, Propertius,
Ovidius, and Milton; similarity in technique between Milton and the
Roman elegists (distichs, percentage of rhymed hexameter) .

GOTZINGER, M. (1869), Zum deutschen Hexameter. Neue Jahr-
bilcher fiir Philologie und Paedagogik 100, (Abt. 2, Jg.
15), 145-151.

Proportion of d/s in single feet of different German authors.

GOODWIN, W.W. (1912), Syntax of the moods and tenses of the
Greek verb. London: Macmillan and Co (20t edition).

Statistics on the use of the final particle in pure final clauses from
fourteen Greek authors, especially from the Ilias and the Odysseia
(appendix III).

GOVAERTS, S. (1966), Leg initiales de vers chez Lucréce et
Virgile. Statistigue et analyse linguistigue. Colloque
de Strasbourg 20-22 avril 1964, Paris: Presses
Universitaires de France, 41-49.

Study of the repetition rate of verse-initial phonemes in Lucretius
(De rerum natura) and in Vergilius (Aeneis): the preference for cer-
tain gaps between specified verse-initials could have phonetic or
semantic grounds.

GOVAERTS: S. (1978), De l'utilisation des index et des
relevés grammaticaux et syntaxiques. RELO, fasc. 4,
37-76.



81.

82.

83.

84.

85.

86.

87.

88.
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Description of morphologic, syntactical, and lexicographic anélyses,
with examples of indices, tables, and graphs from various Latin au-
thors.

GREENBERG, N.A. (1967a), Vergil and the computer: fourth
foot texture in hAeneid I. RELO, fasc. 1, 1-16.

Testing of some of W.F.J. Knight's speculations in his Accentua} sym-
metry in Vergil (CR 54, 1940, 93-95); tests show that Verqi}1u$ se-
gquence of humodynéd and heteradyned fourth feet in the Aeneis is not
random.

GREENBERG, N.A. (1967b), Scansion purement automatique de
1'hexamétre dactylique. RELO, fasc. 3, 1-30.

Description of his scansion program including its shortcomings.

GREENBERG, N.A. (1970a), Words and syllables: Four Eclogues.
RELO, fasc. 2, 5-49.

Discussion of various statistical procedures applied to Bucolica

(1, 4, 6, and 9) of Vergilius; comparison of the distribution of '
words according to the number of syllaples they contain, and according
to the number of morae they contain.

GREENBERG, N.A. (1970b), Metrical expectations in the Ars
Poetica. RELO, fasc. 3, 111-129.

Frequencies of different line types and pairs of word junctures are
not statistically significant, except that monosyllables tend to oc-—
cur at the beginning of the line; data from Horatius.

GREENBERG, N.A. (1970c), Words and syllables: Four Eclogues:
A correction. RELO, fasc. 3, 131

Addition of some observations to the article of the same title in
RELO 1970, 2, 5-49.

GREENBERG, N.A. (1970d), The hexametrical maze. RELO, fasc.
4, 17-63.

Discussion of the extent to which a word pause in one position in the
verse conditions others elsewhere; lengthening of monosyllables and :
words repeated in the same line position; data from Vergilius, BuFOLLCa
and Beneis I, Horatius, Ars Poetica, ovidius, Metamorphoseon libri.

GREENBERG, N.A. (1972a), Epanastrophe in Latin poetry. RELO,
fasc. 2, 1-17.

The hexameter verse of Lucretius lacks the suppleness and flexibility
which can be demonstrated guantitatively in the verse of Vergilius and
Ovidius; treatment of syllables and letters repeated over word junctures
and of letter combinations at word boundaries distinguishes Lucretius
from Catullus, Vergilius, Ovidius, Lucanus, statius, and Sallustius.

GREENBERG, N.A. (1972b), Line—initials in the Georgics.
RELO, fasc. 4, 55-58.

89.

90.

91.

92%

93.

94.

95.

- 241 -

Supports the hypothesis that the distribution of initial letters in
lines is random by developing the data given by G. Herdan in the
Calculus of linguistic observations (1962).

GREENBERG, N.A. (1975), Line-initials in Latin hexameter.
RELO, fasc. 1, 1-25.

Examination of the intervals between lines beginning with the same
letter in selected poets, presented in 14 tables; conclusion that
there is insufficient evidence to reject the hypothesis that poets
pay no deliberate attention to the initial letters of lines.

GREENBERG, N.A. (1978), Metrical shape, initial stress,
and cross-tabulation. RELO, fasc. 3, 1-44.

Statistical analysis of several specimens representative of Latin
hexameter poetry. Reports on combinations of dactyls and spondees
and, tentatively, on series of feet with stress on the first syllable
in Latin hexameter poetry.

GREENBERG, N.A. (1981), Vocalic initials in Aeneid 12.
R. GROTJAHN (ed.): Hexameter studies. Bochum: Brock-
meyer, 151-167 (= Quantitative linguistics 11).

Distribution of initials and elisions at each position in the verse
line. In position 3, 6, and 9 the proportion of vocalic initials is
considerably higher than at the beginning of the verse, which seems
to be true of Latin hexameter verse in general.

GROOT, A.W. de (1935), Wesen und Gesetze der Cdsur. Mn 2,
81-154.

Positions of word boundaries and of syntactical boundaries in Homeros
(Ilias 1, 644 lines) and Vergilius (Aeneis 6, 1-397).

GROTJAHN, R. (1979), Linguistische und statistische Metho-
den in Metrik und Textwissenschaft. Bochum: Brockmeyer
(= Quantitative linguistics 2).

Presentation of the model of a non-homogeneous Markov chain for ana-
lyzing Latin hexameter verses; development of probabilistic genera-
tive rules for Latin hexameters (chapter 13).

GROTJAHN, R. (1980), The theory of runs as an instrument
for research in quantitative linguistics. R. GROTJAHN
(ed.): Glottometrika 2. Bochum: Brockmeyer, 11-43.

While most statistical methods take only the frequency of the sample

elements into account, but not their arrangement, the theory of runs

also makes it possible to test the arrangement of sample elements for
randomness. The theory of runs is presented and its use is clarified

by several examples some of which are taken from hexameter verse.

GROTJAHN, R. (1981a), A note on Jean Gérard's paper
"Liaisons syllabiques dans les partages trochaiques de
1'hexamétre latin". R. GROTJAHN (ed.): Hexameter stud-

ies. Bochum: Brockmeyer, 212-225 (= Quantitative lin-
guistics 11).




96.

97.

98.

99.

100.

101.

102.
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; - '
Some methods of inferential statistics are applied to Gérard ? daz?
(GERARD 1981) to show how these methods can be used to test Gérard's

hypotheses.

Tordeur's paper

GROTJAHN, R. (1981b), A note on Pgl P _
"Etudé statistique sur 1'hexametre d'Ausone”. R. GROT
JAHN (ed.): Hexameter studies. 3ochum: Brockmeyer,
97-106 (= Quantitative linguistics 11).

on the basis of Tordeur's data it is argued that.the computatlonoif
appropriate coefficients which measure the Felatlon bétween wor
more variables independently from the sampling error is necessary
for justified conclusions.

GROTJAHN, R. (1981c), A statistical model for the ana;ysis
of the coincidence of ictus and accent. R. GROTJAH4
(ed.): Hexameter studies. Bochum: Brockmeyer, 33-7
(= Quantitative linguistics 1) .

The hypergeometric probability distribution i§ discussed as a.generél
model for the analysis of the coincidence of 1ctu§ énd éccent, pres
entation of a table permitting an objective classification of hexa-
meter lines into homodyne, heterodyne, and neutral.

HACKMANN, L.F. (1940), Servius and his sources in th? com-
mentary on the Georgics. (diss.) New York: Columbia
University press.

Absolute numbers of words in different poems of Vergilius (the average
is 6.44 words per verse).

HARKNESS, A.G. (1908), The word-group accent in Latin hexa-
meter. CPh 3, 39-58.

Some data on word-group accent (pyrrhic, lambic, monosyl}abic words in

the hexameter verse) in Ovidius, Metamorphoseon libri (first 6 books) ,

Lucanus, and Vergilius (Beneis 1-6).

imeral pause in
HEITLAND, W.W. (1899), The strong hephth?m e
Latin’hexameter poetry. Journal of Philology 26, 1 24.

Tables of the average occurrence of the hephthemimeral caesura 1in

Greek writers and in Latin writers; there is a dominance of this
sort of pause in Latin writers.

sy be dans 1'hexa-—
HELLEGOUARC'H, J. (1964), Le monosylla 1 - _
métre 1atié. Essai de matrique verbale. Paris: Klinck
sieck.

Relative frequencies of monosyllables; monosyllables avd syntax; )
caesura, elision; position and role of -que 1n the Latin hexime eré
parallelism between the decrease of the number of monosyllables an

the increase of -que.

HELLEGOUARC'H, J. (1969), La ponctuation buco}iqge dans les
Satires de Juvénal. Etude métrique et stylistique. do-
Mélange de linguistique, de philologie, et de méthodo

103.

104.
*

105.

106.

107.
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logie de 1'enseignement des langues anciennes offerts

T

a M. Rene Fohalle a l'occasion de son soixante-dixieme
anniversaire. Gembloux: Duculot, 173-189.

Comparisonswith Lucretius, Catullus, Vergilius, Ovidius, and Lucanus
suggests that bucolic punctuation is used intentionally.

HELLEGOUARC'H, J. (1970), Les rapports de la phrase et du
vers dans les constructions métriques et strophiques
latines. Actes du X€ Congrés International des Linguis-
tes, Bucarest 28 aoiit - 2 septembre 1967, 3,

Bucarest: Editions de l1'Académie de la République So-
cialiste de Roumanie, 27-32.

Position of phrase boundaries in verse and their relation to
caesurae; variation and evolution of different techniques of Catullus,

Lucretius, Vergilius, Horatius, Lucanus, Iuvenalis, Ovidius, and
Claudianus.

HELLEGOUARC'H, J. (1976), Aspects stylistiques de l'ex-
pression de la tristesse et de la douleur dans les
poémes ovidiens de 1'exil. Ovidianum. Acta conventus
omnium gentium ovidianis studiis fovendis, 325-340.

Cur. N. Barbu, E. Dobroiu, M. Nasta. Bucurestiis typis
univ.

HELLEGOUARC'H, J. (1978a), La réalisation de la césure
dans l'hexamétre latin. J. COLLART (ed.): Varron, Gram-

maire antique et stylistique latine.Paris: Les Belles
Lettres, 383-395.

Place of the trihemimeral, penthemimeral, and hephthemimeral caesura
of the trochaic and the bucolic diaeresis; percentages of g/i in the
first four feet in Homeros and in some Latin poets (Catullus, Lucret-
ius, Vergilius, Ovidius, Statius); in Greek hexameter the trochaic
caesura dominates in the third foot, which includes most of the dac-
tyls,whereas in Latin hexameter the trochaic caesura dominates in the

first foot and the percentage of dactyls decreases from the first to
the fourth foot.

HELLEGOUARC'H, J. (1978b), Les structures stylistiques de
la poésie latine. Méthode d'analyse et application
pratique. L'Information littéraire 30, 234-244,

Different percentages of dactyls in the first four feet in the hexa-
meter of Homeros and of several Latin authors (Ennius, Catullus,
Lucretius, Vergilius, Propertius, Ovidius, Iuvenalis) show that in
Greek hexameters the third foot contains most of the dactyls, whereas

in Latin hexameters it is the first and the fifth feet that include most
of the dactyls.

HERDAN, G. (1954), Informationstheoretische Analyse als

Werkzeug der Sprachforschung. Die Naturwissenschaften
41, 13, 293-295.

Distribution of g/s is not the outcome of chance but the outcome of

word structure; this result is based on data from Drobisch and Boldri-
ni.



108.

109.

113.

115
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1 f linguistic observa-
ERDAN, G. (1962), The calculus o
) tioés. The Hague: Mouton (= Janua linguarum 9]).

i i i £ all
i i ili ' Georgica; relative frequencies O
G frequencies in Vergilius Lat : ) o
ii?tialqphonemes in the four books of vVergilius' Georgica; gap
quencies of selected initials (pp- 80-85) .

HERDAN, G. (1966), The advanced theory oﬁ language as
choice and chance. Berlin et al.: Springer.

i £
Sequences of d/s in the Latin hexameter; relative f;iqueg?iiiigu_
cordi umber and position of d/s; dis :
hexameters according to the n - s 1
i i i tations; comparison of pat
tion of combinations and permu R
ili i i 11 s and non-Vergilian poets; s
ilius, in Vergilian poets an = :
Zzigth ané caesurae in the early Greek hexameter (pp. 206-213)

HERDAN, G. (1969), The mathematical theory of verse.
7ZPhon 22, 225-234.

the factors which contribute to making the

Some considerations on Do e T

language of poetry different from that of prose.
Czech, Russian, and English.

HERR, M.W. (1966), The additional short syllgbles(inLOv1d.
Néw York: Kraus Reprint Corporation (reprint) (= Lg
diss. 25, 1937).

of Ovidius (Metamorphoseon libritl, ﬁ;ui;
10, 15) and Vergilius (Aeneis 1, ?, 6): #requencﬁebeﬁ:agiz z; ;re_
common in Ovidius but not common in Vergilius; pirc R s
quency of all neuter nouns; ratio of plura} to ? :Qual e &
in case-forms; average freguency per 100 llngao. zgc j|itial_
nominative, accusative, and neuter nouns with voca . |

Morphological examination

Uber die Stellung der Epitheta bei dan
romischen Elegikern. (Diss.) Kiel: Fiencke.
i ; iti th
Position of the epitheton in relation to its noun; position of e

. T ) ional
two in verse; there are principles which }ndlcate an 1nt§é§;onand
technigue; data from catullus, Ovidius, Tibullus, Propertius,

i

HEYKEN, J. (1916),

others.
HORNIG, W. (1972), Theorie einer systematischen lateinischen
Metrik. (Diss.) Frankfurt/Main.

¢ idi seon
Structural laws in Horatius, satirae (book I), OYldlUS, Met§m0r222;ales
libri, Statius, Silvae (book I), Vergilius, Aeneis, and Ennius,

INGALLS, W.B. (1979), Formular density in the similes of
the Iliad. TAPA 109, 87-109.

rmular density of a selection of similes

An investigation of the fo S -

and of a control passage of narrative reveals a un
ture in the Ilias.

iX
PhoeniX

INGALLS, W.B. / PARKER, L.P.E. (1970), Greek metrics.

24, 1-12.

116.

17.

118.

119.

120.

121.

122.
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Tables compiled from Porter's data (PORTER 1951) giving the number of
word-ends in each position in the 1000 verse samples of the Ilias and
Odysseia and the sequence of positions in descending order of fre-

quency, first for the Ilias, next for the Odysseia, and finally for the
combination of both.

JONES, F.P. (1966), A binary~octal code for analyzing hexa-
meters. TAPA 97, 275-280.

Computational notation of the hexameter with frequencies in Homeros
and Vergilius.

JONES, F.P. / GRAY, F.E. (1972), Hexameter patterns, sta-
tistical inference and the Homeric question: an ana-
lysis of the La Roche data. TAPA 103, 187-209.

Comparison of the Ilias as a whole with separate books of the Ilias:
the Ilias is more similar to the Odysseia than to the Homeric hymns,
Hesiodos, or Aratos, Kallimachos, Apollonios, and Nonnos, according
to patterns of dactyls and spondees.
KIRK, G.S. (1966), Studies in some technical aspects of
Homeric style. Yale Classical Studies 20, 73-152.

Occurrences of different metrical word-types within the verse or at

verse-ends of the Ilias and the Odysseia; sentence-length in the Ilias
(book 16).

KNIGHT, W.F.J. (1931), Homodyne in the fourth foot of the
Vergilian hexameter. CQ 25, 184-194.

Data on the frequency of the fourth foot homodyne, on percentages of
released movements, and alternations in Vergilius, Tibullus, Catullus,
Lucretius, Ovidius, Lucanus, and Valerius Flaccus.

KNIGHT, W.F.J. (1950), Accentual symmetry in Vergil. Ox-
ford: Blackwell (2Rd edition).

Tables of fourth foot texture in Vergilius; data on Bucolica 1-9,
Georgica 1-4, Aeneis 1-12, compared with data on Lucretius' De rerum
natura 1, Catullus' Carmina 64, Tibullus' Elegiarum libri 4,1, Ovidius'
Metamorphoseon libri 1, Lucanus' Pharsalia 1, Valerius Flaccus' Argonau-

tica 1, and with data on Culex, Ciris, Moretum, Dirae, Lydia, Est et
non, Vir bonus, Aetna.

KOESTERS, H. (1893), Quaestiones metricae et prosodicae ad
Valerium Flaccum pertinentes. (Comm. philol.) Munster.

Numerical information about elisions (absolute numbers and percentages)
in single books and single verses of the Argonautica (books 1-8).

KOLLMANN, E.D.

(1968), Remarks on the structure of the Latin
hexameter.

Glotta 46, 293-316.

The fact that words which retain their prose accent in verse have been
found to be the key words of the verse, especially those bearing ictus
and accent on a long syllable, seems to prove the basic assumption that

both ictus and accent are of dynamic nature; data on Vergilius' Aeneis 1,
1-11 and 2, 40-49.



124.

127.

128.

129.
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KOLLMANN, E.D. (1974), A new method of analyzing Latin
hexameter. Scripta classica israelica. Yearbook of
the Israel society for the promotion of classical
studies 1. Jerusalem: Academic press, 64-72.

Result of his "qualified metrical analysis" (i.e. distinction be-
tween six various "sound-levels"): some 80% of the words in the
Latin hexameter retain their prose-accentuation (including ictus-
bearing monosyllables), only about 20% have a voluntary clash;
this seems to show that the Latin hexameter is based mainly on
coincidence of ictus and accent; examination of « random sample of
about 600 lines by various Latin poets.

KOLLMANN, E.D. (1975a), Konsonantenfolge im Lateinischen
und ihre syntaktische Bedeutung. Glotta 53, 101-121.

Analysis of 7083 word breaks in various authors; data on consonant
clusters in all positions; there is a connection between syntax and
type of consonant sequence, many of which are rare.

KOLLMANN, E.D. (1975b), The infinitive in Latin hexame-
ter poetry. Glotta 53, 281-291.

Manually collected data on the prosody and the placement of infin-

itives; hypothesis that the structure of the infinitive form in-

fluences its location in the verse and indirectly its syntactical

function.

KOLLMANN, E.D. (1976), Observations on the occurrence of
the parallel forms a = ab and e = ex in Latin litera-
ture. RhM 119,11, 14-29.

Comparative frequency of occurrence (in prose and poetry) of g/gg

and g/gﬁ in Ennius, Plautus, Terentius, Lucretius, Lucanus, Catullus,

Tibullus, Propertius, Vergilius, Horatius, Ovidius, Statius, and

others.

KOLLMANN, E.D. (1977), Some more information on a and ab.
RhM 120, 346-364.

Tables of the relative frequencies of é/gg_in ovidius' elegies.
KUSCH, A. (1915), De saturae Romanae hexametro questiones

historicae. (diss. in.) Greifswald: Typis Roberti
Noske Bornensis.

Distribution of elisions in single feet (breves, mediae, longae);
data on the Saturae (book 1 and 2) of Horatius compared with data
on other Latin authors.

LAPSINA, N.V. / ROMANOVIY, J.K. / JARXO, B.J. (1934),
Metrideskij spravoénik k stixotvorenijam A.S. Pudkina.
Moskva, Leningrad: Akademia.

Percentage of verses with replacement of dactyls by trochees in
pudkin's works according to feet and creative periods. The percen-
tage of verses without replacement is given as well.

130.

132.

133.

134.

135.

Sy,

138.
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LA ROCHE, J. (1898a), Zahlen-Verhiltnis im homerischen
Vers. WS 20, 1-69.

Frequency distribution of d/s in the verses of Homeros (Ilias, Odvs-
seia) . - ‘

LA ROCHE, J. (1898b), Untersuchungen iiber den Vers bei
Hesiod und in den homerischen Hymnen. WS 20, 70-90.

Comparison of g/g_distribution in Homeros and in Hesiodos.

LA ROCHE, J. (1899), Der Hexameter bei Apolloni
: nius, A
und Kallimachos. WS 21, 161-197. F °r Arares

Frequency and placement of hephthemimeral, penthemimeral, and main
caesura, numbers of spondees in single feet.

LA ROCHE,’J. (1900a), Zur Prosodie und Metrik der spidte-
ren Epiker. WS 22, 35-55.

Ngmber of verses containing 3 spondees; data from Quintius, Kolluthos,
Nikandros, Oppianos, Manethos, and Tryphiodoros.

LA $g§H§é1J. (1900b), Zur Verstechnik des Nonnos. WS 22,

Ngmber of verses according to their relation of d/s; data from the
first five books of the Dionysiaka. o

LA ?g?H?AZJ. (1901), Der Hexameter bei Vergil. WS 23,

Stylistic comparison of Vergilius and Homercs concerning the number
and the position of d/s; statistical analysis of the hephthemimeral
caesura.

LECROMPEI R. (1?70?, Virgile, Bucoligues. Index verborum.
Releves statistiques. Hildesheim, MNew York: Olms

(= Alpha Omega 24. Lexika-Indizes-Konk
Sore R hegs A nkordanzen zur Klassi-

Distribution of the vocabulary according to grammatical categories;

fo¥ms of the verb: frequency distribution according to mode, tense, and
voice.

LEGRAND, P.E. (1898), Etude sur Théocrite. Paris: Bibliothé-
que des Ecoles Frangaises d'Athenes et de Rome.

Analysis of the distribution of the elision between the six feet of

the hexameter; numbers of the semiqui ia i
emiquinaria in the verse of Theokritos;
data from the Pharmakeutria. sk

LEVISON, M./ MORTON, A.Q / WINSPEAR, A.D (
.Q. .D. (1968), T .
enth Letter of Plato. Mind 77, 369—325. ) he Sev

Some comparative data on sentence length distribution,as wellas on the occur—
rence of xaﬂ/&éf and on the number of works and senteénces in some works of
Plato to determine the authorship of the Seventh Letter.



139.

140.

141,

146.

147.
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LIENARD E. (1978), Répertoires prosodiqugs e? metrlquii:oﬂ
Lucréce De rerum natura, L.ITT, Valerius Flaccusé_t'gns
nautica: I,.VIIT, Germanicus, Aratea. Bruxelles: Editi
de 1'Universite de Bruxelles.

i rin-
Three prosodic and metrical analyses founded on the same basic p

ciples as those that have led L. Nougaret with his Analyse verbale
comparée du De Signis et des Bucoliques (NOUGARET 1966) .

PR Ste
LONGPRE, A. (1972), Traitement de l'@lision chez le poét
Cyprianus Gallus. Phoenix 26, 63-67.

i ition
Manual analysis according to the study of SOUBFRAN (1966) ; pZiEC;ilY
of elision; confirmation of Soubiran's assumption that graTm
important elements are not affected by elision as frequently as
Soubiran claims.

LONGPRE, A. (1975), Aspects de métrique et de prosodie chez
Juvencus. Phoenix 29, 128-138.
percentages of d/s in the hexameter of Iuvencus, Vergilius, Ovidius,

Lucanus, Statius, Cyprianus, and Paulinus de Pella.

LUCOT, R. (1955), Un type d'hexamétre latin d'Ennius a
vVirgile. Pallas 3, 29-39.

LUCOT, R. (1965), Ponctuation bucolique, accent et émotion
dans 1'Enéide. REL 43, 261-274.
Numerical information about Vergilius' Aeneis.

LUCOT, R. (1969), Sur l'accent de mot dans l'hexametre
latin. Pallas 16, 79-106.

LUDWICH, A. (1866), De hexametris poetarum Graecoxum
spondaicus. Halis: Typis Orphanotrophei.

Distribution of d/s in Greek authors, especially in the Ilias and the
Odysseia.

LUDWICH, A. (1971), Aristarchs homerische‘Textkr%tlk. N$Chk-
den fragmenten des Didymos. Band II. Hlldeshelm/New. ork:
Georg 0Olms, reprografischer Nachruck der Ausgabe Lelpzlg
1885.

Table of the numerical relation of Q/E_in the first five feet of Greek

hexameter; number of verses with given number oflspondees contained;
total frequency of the different forms of verse in Homeros.

i ie. J. Levy,
U i 8 Metrik und Informationstheorie., e .
LUDiKEéagas(lzgs?S:l Teorie verfe II. qurnlk druhe Brnen;kg_
vérsologické konference (18. - 20. ¥ijna 1966). Brno: an
versita J.E. Purkyn&, 61-66.

Description of metrical redundancy-calculation and its application to
the beginning of Vergilius' Beneis.

148.

150.

151.

152.

154.

155.
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LUDTKE, H. (1969), Der Vergleich metrischer Schemata hin-
sichtlich ihrer Redundanz. H. KREUZER/ R. GUNZENHAUSER
(eds.) Mathematik und Dichtung. Minchen: Nymphenburger
Verlagshandlung (3¥d edition), 235-237.

Redundancy in hexameter verse; redundancy amount per syllable
in the dactylic hexameter.

MAAS, H.D. (1971), Einige statistische Untersuchungen zum
Werk Georg Trakls. LilLi 4, 43-50.

Statistical evaluation of phoneme frequencies in the poetic works of

Trakl.

MARTIN, W. (1973), A note on Herdan's theory on the recur-
rence of initial phonemes. RELO, fasc. 2, 1-17.

Probabilities of occurrence of initial phonemes in Vergilius' Georgica.

MERRIL, W.A. (1922), The Lucretian hexameter. University of

California publications in classical philology 5, 253-296.
Berkeley: Berkeley University press.

Distribution of d[i, frequencies of elisions and caesurae in Lucretius.

MERRIL, W.A. (1924), The metrical technique of Lucretius
and Cicero. UCPL 7, 293-306.

Comparison between the hexameter of Lucretius and that of Cicero;
data on the penthemimeral and hephthemimeral caesura, on the diaeresis;

analysis of the distribution of d/s; examination of the end of verse;
data on elision and synaloepha.

MICHAELSON, S./MORTON, A.Q./ WAKE, W.C. (1978), Sentence
length distributions in Greek hexameter verse and Homer.

Association for literary and linguistic computing bul-
letin vol. 6, no. 3,254-267.

An exhaustive study of the constraints imposed on sentence length by
hexameter verse forms; includes data from Homeros, Hesiodos, Apollonios
Rhodios, and Aratos. Many sentences cover exactly one or two lines, but
the distributions do not distinguish between authors; proportions of
sentences of different places in the line tend to distinguish primitive

and literary compositions and also divide the Odysseia (24) into three
parts.

MICHEL, J.-H. (1970), Une hypothése de travail sur les rap-

ports entre l'ictus et 1l'accent dans 1l'hexamétre latin.
RELO, fasc. 3, 1-17.

Examination of the relationship between word accent and verse ictus for
part of Vergilius' Bucolica I, assuming a pitch accent.

MIKS, A. (1937), Heksameeter ja eleegiline distihhon eesti

teoorias ja vdrsis. Eesti Kirjandus 2, 109-118 and 3,
153-165.

Distribution of d/s patterns in 100 verses of the Aeneis and of the

Ilias; comparison with data on the hexameter of the Finnish translation



156.

157.

158.

159.

160.
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of the Ilias by O. Manninen, Estonian translations of the Ilias by
J. Jogever, V. Ridala, J. Loo, and J. Bergman and with M.J. Eisen's
narrative poem "Kdu and pikker". Numerical information about the

history of Estonian hexameter. Frequencies of quantity mistakes
(short for long and long for short) in the elegiac verses of G. Suits.

MINYARD, J.D. (1978), Mode and value in the De Rerum Natura.
A study in Lucretius' metrical language. Wiesbaden: Stei-
ner (= Hermes, Einzelschriften 39).

Data concerning verses containing metrically stable expressions; sta-
tistics on verses withwuhich sentences end; tables of beginning positions
for non-initial phrase formulae and of ending positions for the phrase
formilae; numbers of word repetitions and word combinations.

MOERNER, F. (1890), De p. Papinii Statii Thebaide gquaes-—
tiones criticae, grammaticae, metricae. (diss. in.)
Kénigsberd.

Distribution of Q/E_(absolute numbers and percentages) ; comparison
with data of Drobisch (DROBISCH 1866) which differ from those of Moer-
ner.

MORTON, A.Q. (1979), Literary detection, chapter on the
Homer problem. London: Bowler. New York: Scribners.

A simple account of the Michaelson, Morton and Wake study (MICHAELSON,
MORTON, WAKE 1978), with some notes on how to take advantade of con-
straints laid upon a writer by literary form. Such constraints invar-—
iapbly produce other features by which identification of the writer
can be achieved.

MORTON, A.Q./ MICHAELSON, s. (1977), Watch this space. A
cautionary tale for classical scholars. RELO, fasc. 1,
51-61.

It is not possible to draw valid conclusions about the authenticity of
a text by considering the frequency of a term only and neglecting at
the same time strict mathematical analysis of the text.

NEUBOURG, L. de (1977), Mots longs apreés les diéréses
médianes de 1'hexamétre latin. Pallas 24, 45-79.

Data on frequencies of long words after the middle diaeresis, as well

as on polysyllabic word endings in the second and the third foot, and on
the phonetic treatment of the diaeresisin Calpurnius, Martialis,
Ovidius, Lucanus, and Iuvenalis.

NEUBOURG, L. de (1378a), Mots longs aprés les diéréses
médianes dans 1l'hexamétre grec. L'Antiquité classique
47, 403-437. .

Numerical data on metrical types of long words after the third foot,
on the syllabic connection of long words, on the syllabic connection
of dactylic and spondaic words, and on the distinction of elisions
in different Greek authors.

162.

164.

165.

167.

168.
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NEUBOURG, L.‘de (1978b1, Taaldwang en metrische dwang bij
de pla§t31ng van adjectief en substantief in de Lati'gs
dactylische hexameter. Een grammaticaal en metrisch nse

onderzoek il1i i
o , toegepast op Vergilius' Georgica. Glotta 56,

Abst;act of the author's (unpublished?) dissertation with reports on
Fhe influence that word ending, word stress, word length, the phonet-
ic structure of the word, and the grammatical class have on the
poetic word order; assumption that the i i

; . g prosodic structur -
teristic of metrics. ure e charee

NILSSON, N.-O. (1952), Metrische Stildifferenzen in den
Sati;en des Horaz. Uppsala: Almgvist & Wiksells (=
Studia Latina Holmiensia 1).

Comprehensiye analysis of different sorts of elisions, of caesurae
of punctuation, and of enjambement in the first two Satirae. '

NILSSQNf N'TO' (19§O), Verschiedenheiten im Gebrauch der
Elision in Vergils Eklogen. Eranos 58, 80-91.

?he fact that in the Bucolica there are less numerous elisions than
in Vergil%us' larger works is an illuminating example of dif-
ferences in using elisions dependent on the literary genre; analysis
of the homogeneity of elisions within the Bucolica; freque;cies of

elisions (Bucolica 1-10); i
i ; percentages of verses with v isi
or with elided longae. SR S

NOUGARET, L. (1946), Les fins d'he 3 N
. 261-271.’ xametre et l'accent.

Some data on the verse end in Lucretius, Vergilius, and Ovidius.

NOUgﬁg?g, L. (2936), Prosodie, métrigue et vocabulaire.
se verbale comparée du "D i ig" n i 35
Paris: Les Belles Lettres. S SHgmie S AiTeges g aRes

Metrical arrangements of words which a
. re interchangeabl i ¥
to their number of syllables. ’ ° with xegand

OLLFORS, A. (1967), Studien zum Aufbau des Hexameters

Lucans. (= Acta Regia Societatis Sci i i
= cientiarum et Litte-
rarum Gothoburgensis. Humaniora 1). ©

Analysis of the position of different metrical word types in the hexa-
m§ter.of Lucanus; table of all words with initial a and their posi-
tion in the verse; examination of words with fixed_blaces in tﬁ; hexa-
meter; study of the role these fixed words in Lucanus play in th
works of authors from Ennius to Iuvenalis. P ©

O'NEILL, E.G (jr.) (1940), Word
: 2. G. 5 —accents and fi
in Latin verse. TAPA 71: 335-359. g B G

Tgme data on the’ occurrence of Q/E in the first foot in the first
00 verses of the Aeneis of Vergilius and Ovidius' Metamorphoseon

libri.
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- 252 -

O'NEILL, E.G. (3r.) (1942) , The localization of metrical
word types in the Greek hexameter: Homer, Hesiod, and
the Alexandrians. vale Classical studies 8, 103-178.

sis of 7152 hexameters from Homeros, Hesiodos, Aratos: Kalli-
machos, Apollonios, and Theokritos; patterns of long and short syl-
iables within a single word are tabulated according to their posi-
tion in the line; quantitative analysis of positions filled up by
different metrical types in the verse; frequencies of dfs; fre-
quencies of word peginnings and word ends.

hnaly

oTT, W. (1966) Metrical analysis of Latin hexameter by
computer, I. RELO, fasc. 4, 7-24.

Description of a computer analysis program.
oTT, W. (1967a), Metrical analysis of Latin hexameter by
computer, 1I. RELO, fasc. 1, 39-64.

Demonstration of a complete computational analysis of a poem choosing
as an example the short poem Est et non (Appendix Yergiliana) .

OTT, W. (1967b), Metrical analysis of Latin hexameter by
computer. Corrigenda. RELO, fasc. 2, 48-49.

oTT, W. (1970), Metrische Analysen zur Ars Poetica des
Horaz. Goppingen: Kimmerlie (= Goppinger Akademische
Beitridge Nr. 6).

Taples showing the position of elision in the verse; coincidence of

jictus and word accent; verse endings, and metrical word types-

oTT, W. (1973a), Metrische Analysen 2zu Vergil, Aeneis
Buch VI. Tibingen: Niemeyer (= Materialien zu Metrik

und Stilistik 1).

Infoxmation on metrical characteristics, word length, frequencies of
word stress in single feet, different types of elision, word endings
in single feet, frequencies of colon boundaries in single feet, rhyth-
mical types, spondaic words in the first foot, types of verse endings
and types of word endings respectively, metrical types: metrical and
alphabetical word index; the punched cards included permit manual
determination of lines with words ending in particular positions; ex-

haustive analysis.

OTT, W. (1973b), Metrische Analysen zu Vergil, Aeneis
Buch I. Tiibingen: Niemeyer (= Materialien zu Metrik und

Stilistik 2).

Analysis as in OTT 1973a.

oTT, W. (1973¢c). Metrische Analysen zu Vergil, Aeneis
Buch XII. Tiibingen: Niemeyer (= Materialien zu Metrik
und Stilistik 3).

Analysis as in OTT 1973a.

177.

178.

179.

181.
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183.

184.
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186.
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OTT, W. (1973d), Metrische A

w. nalysen zu C

Tiibingen: Niemeyer (= Materi i Stall, Carme
= erialien zu Metrik upg sziiiL

Analysis as in OTT 1973a.

OTT, W. (1973e), Metrische Analysen zu Statius, Theb
[ ebais

Buch I. Tiibingen: Niemeyer (= i i
und Stilistik 5). ¥ (= Waterialien zu MeriR

Analysis as in OTT 1973a.

OTT, W. (1974a), Metrisch
: e Analysen zu Lukrez, D
Dr;atu.raI Buch I. Tiibingen: Niemeyer (= Materiai‘rarum
etrik und Stilistik 6). SRR

Analysis as in OTT 1973a.

OTT] W. ( 9;4b) ’ Metrische zﬂlalYSEU zZu o"idl’ HEtamQIphOSEOn,

Buch I. Tibingen: Nie =
e 7)-q meyer (= Materialien zu Metrik und

Analysis as in OTT 1973a.

OIIf w-g( Igiqc): Rdelauflger Wortindex zu Ue:gil Buccllcar
Geor ica, Aeneis. Ii.ibingen- N191|\.e&|9r [— Materialien zu
M i} i Stili } 8)

nformation on the iti i

position of words in the line a e guantity
I 't t nd on th tit
of their syllables to demonstrate metrical parallels

OTT, W. (1978a), Metrische Analysen zu Vergil, Bucolica

Tiibingen: Nieme =
i emeyer (= Materialien zu Metrik und Stili-

Analysis as in OTT 1973a.

OTT, W. (1978b), Metrische A

] nalysen zu Vergil, G i

%; ﬁnaly;en und Ubersichten. Tibingen: gieﬁeyzgrglca
= Materialien zu Metrik und Stilistik 10).

Analysis as in OTT 1973a.

OTT, W. (1978c), Metrische Analysen zu Vergil, Georgica

II: Indizes. Tilbingen: =
Lo lodizes 11).g n: Niemeyer (= Materialien zu Metrik

Analysis as in OTT 1973a.

PACKARD, D.W. 19 .
239-560. (1974), Sound-patterns in Homer. TAPA 104,

Table i i i
usualsczibi;:is w1thfunusually high frequencies of given sounds, un-
ions of sounds at word boundari i
- m of ries; presentation of a
ula for recognizing smooth and harsh verses by Dionysius' rules

P 5
Acgiggﬁ EéZémé;ZZG)A Mggrlcal and grammatical patterns in
— . NES and R.F. CHURCHHOUSE d
The computer in literary and linguistic studiesfePiél.
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ceedings of the third international symposium.
University of Wales, cardiff, 85-91.

The comparison of structural formulae (Odysseia 1, Quintus Smyrnaeus’
Posthomerica 12), which are defined as repeated grammatical patterns
in fixed metrical positions, permits the following conclusion: the
frequency of structural formulae in Homeros does not clearly exceed
that found in any other literary style.

PARRY, M. (1929), The distinctive character of enjambement
in Homeric verse. TAPA 60, 200-220. Reprinted in A.
PARRY (ed.). The making of Homeric verse, oxford 1971,
251-265.

The different sorts of enjambement in Homeros are compared to those
found in Vergilius and Apollonius. In opposition to Vergilius and
BApollonius Homeros ends his thoughts most frequently within the line
and he characterizes more intensely the rhythm of the hexameter.
Bnalysis of six passages of one hundred lines each from the Ilias,
the Odysseia, the Aeneis, and the Argonautica; tables on verses
which are followed by unperiodic enjambement and on verses after
which enjambement is necessary.

PARRY, M. (1971), The distinctive character of enjambe-
ment in Homeric verse. A. PARRY (ed.): The making of
Homeric verse. The collected papers of Milman Parry.
Oxford: Clarendon press, 251-265.

Analysis as in PARRY 1929.

PAULSON, J. (1897), Lukrezstudien I. Die dussere Form des
Lukretianischen Hexameters. Gophenburg: Wettergren &
Kerber (= GOteborgs Hogskolas Arsskrift 15) .

bbsolute numbers and percentages of g/i and numerical information
about verses with one, two, three or four spondees in Lucretius
(Elegiae 1-6); comparison of patterns in Lucretius and Vergilius
(heneis) .

PERRET, J. (1954), Mots et fins de mots trochaiques dans
1'hexamétre latin. REL 32, 183-199.

Analysis of restrictions of the word structure in the trochaic verse
of Lucretius, Cicero, Catullus, Vergilius, Tibullus, Propertius,
Manilius, Lucanus, Valerius Flaccus, silius, Claudius, Prudentius,
Horatius, and Ovidius.

PERRET, J. (1955), Le partage du demi-pied dans les ana-
pestiques et dans 1'hexamétre. REL 33, 352-366.

pata from Aristophanes, Plautus, Ennius, Pacuvius, Accius, Seneca,
Lucretius, Catullus, Ovidius, Cicero, Horatius, Lucanus, Valerius
Flaccus, Homeros, and Apollonios Rhodios.

193.

194.

195.

196.

197.

199.
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PERRET, J. {1956), Ponctuation bucolique et structure du
IVEe pied. REL 34, 146-158.

Data from Homeros (Ilias), Apollonios Rhodios, Aratos, Vergilius
(Georgica, Aeneis), Ovidius (Metamorphoseon libri), Valerius Flaccus,
and Iuvenalis.

PERRET, J. (1957), Prosodie et métrigue chez Commodien.
Pallas 5, 27-42.

Data on long syllables with the function of short syllables and on
short syllables with the function of long syllables (1060 verses of
Ccommodianus' Carmen apologeticum).

PIPPING, H. (1938), Zur homerischen Metrik; eine statisti-
sche Untersuchung. Societas Scientiarum Fennica: Com-
mentationes Humanarum Litterarum 9, fasc. 6, 1-11.

Apalysis of the syllabification in the Ilias and the Odysseia of
Homeros.

PIPPING, H. (1943), Ueber die Bedeutung der Wortgrenzen in
der rémischen und griechischen Metrik. Societas Scienti-
?rum Fennica: Commentationes Humanarum Litterarum, 13,
"asc. 5.

The frequency of free feet in the first and the third position is
higher in Horatius (Satirae, Epistulae) than in Vergilius (Reneis
I-v, VI 1-254); comparison with the Odysseia I of Homeros.

PLATNAUER, M. (1948), Elision of atque in Roman poetry.
CQ 42, 91-93.

Percentages of elided and non-elided ille in Vergilius, Catullus,
ovidius, Tibullus, and Propertius; data on the elision of atque in
Lucretius, Ovidius, Lucanus, Statius, Valerius Flaccus, Silius
Italicus, Horatius, Iuvenalis, Persius, and Martialis.

PLATNAUER, M. (1951), Latin elegiac verse. Cambridge:
Cambridge University press.

Frequency and distribution of gfg_in Tibullus, Propertius, and
Ovidius; some data on elision of short open vowels, of -m, of long
open vowels, of diphthongs, and of monosyllables.

POE, J.P. (1974), Caesn
Latin elgglac ve:
zelschriften 29).

in the Latin hexameter line of

wiesbaden: Steiner (= Hermes, Ein-

Examination of hexameter lines in all of the elegiac verses of Proper-
tius, Ovidius, and the Corpus Tibullianum; position of word ends,
clause ends, and noun-adjective phrases within the verse.

PORTER, H.N. (1951), The early Greek hexameter. Yale Clas-
sical Studies 12, 1-63.

Description of such formular elements as are common to all early Greek
hexameter verse: 1. classification according to the cola of
which lines are composed, 2. composition of each colon in terms of the
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205.
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metrical word-types of which it is composed, 3. presentation of
figures for the metrical word-types which end in each of the pos—
sible positions for word-ends in the line; data from Homeros,
Hesiodos, and Kallimachos.

RADFORD, R.S. (1923), Tibullus and Ovid. The authorship
of the Sulpicia and Cornutus Elegies in the Tibullan
Corpus. AJPh 44, 1-26, 230-259, and 293-318.

Comparison of d/s combinations occurring in the verses of Ovidius
and Tibullus; Qdssd is the most preferred by ovidius which distin-
guishes him from 311 other elegiac poets; dssd is relatively in-
frequent in Tibullus; the great Tibullan schema dsds is relatively
infrequent in the youthful Ovidius.

RASI, P. (1897), In Claudii Rutilii Namatiani'"De redictu
suo"1libros adnotationes metricae. Rivista di filologia
e di istruzione classica 25, 169-214.

REUTER, E. (1909), De Avieni hexametrorum re metrica.
(diss. in.) Bonn.

Data on the proportion of spondees, monosyllables, tetrasyllables,
pentasyllables in several Latin authors; data on the caesura semi-
quinaria, on proportions of d/s, and on syllables ending in vowel
or in -m in Avienus' Carmina 2 and 3.

RICHMOND, J.A. (1965), A note on the elision of final

e in certain particles used by Latin poets. Glotta

43, 78-103.
The purpose of this article is to demonstrate statistically that with
a number of words a tendency to use unelided forms less frequently
than might be expected is observable in many Latin poets.

RICHMOND, J.A. (1968a), Metre and prosody in the "Halieu-
tica" ascribed to Ovide. Hermes 96, 341-355.

Elisions, caesurae, and distribution of dactyls in the Halieutica
and the Metamorphoseon libri of Ovidius.

RICHMOND, J.A. (1968b), —gue gue- in classical Latin poets.

Philologus 112, 135-139.
Humbers of words with initial gue- before which -que could have stood
or stands; data from Catullus, Horatius, Tibullus, Phaedrus, Seneca,
Persius, Statius, Iuvenalis, tucretius, Vergilius, Propertius, Ovidius,
Lucanus, Valerius Flacecus, Silius Italicus, and Martialis.

SCHER, L.O. (1972), The structure of Lucan's hexameter.
(diss.) Stanford.

Positions of different caesurae in Lucanus' Bellum civile 1.

SCHMIEL, R. (1981), Rhythﬁ and accent: Texture in Greek
epic poetry. R. GROTJAHN (ed.): Hexameter studies.
Bochum: Brockmeyer, 1-32 (= Quantitative linguistics
11).

208.

209.

211.

213.

215.
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Study on the relation between ictus and accent in Greek epic poetry
with data primarily from Homeros; conclusion that vivid lines tend
to be homodyne whereas calm lines tend to be heterodyne.

SCHULTE, G. (1909), De Ovidiano synaloepharum usu. (diss.
in.) Miinster.

Absolute numbers and percentages of synaloepha in Ovidius (Heroides,
Amores, Remedia amoris, Metamorphoseon libri, Fasti, Tristium libri

5, Ibis, Epistulae ex Ponto and others) compared with data from Tibullus
(Elegiarum libri 4) and Propertius (Elegiarum libri 4).

SHEWAN, A. (1925), Alliteration and assonance in Homer.
CPh 20, 193-210.

Quantitative analysis demonstrating that Homeros used alliteration.
SIEDOW, A. (1911), De elisionis aphaeresis hiatus usu in

hegametris Latinis ab Ennii usque ad Ovidii tempora.
(diss. in.) Greifswald.

Comprehensive statistical tables on elision, aphaeresis, and hiatus;
data from Ennius, Lucilius, Cicero, Lucretius, Catullus, Vergilius,
Horatius, Tibullus, Propertius, and Ovidius.

SKUTSCH, F. (1901), Aus Vergils Frilhzeit. Leipzig: Teubner.

Frequencies of synalophaeafter certain feet in Lucretius, Catullus,
Vergilius, and Ovidius (with no indication of the number of the verses
examined) .

SOUBIRAN, J. (1955), L'hexamétre de Cicéron. Pallas 3,
41-59.

Support for hypothesis on the development of the Ciceronian tech-
nique based on an examination of the hexameter ends in Cicero as
compared with Ennius, Lucretius, Vergilius, Ovidius, Lucanus, and

Catullus.

SOUBIRAN, J. (1956), L'élision et la structure du vocabu-
laire latin. REL 34, 39-40.

Comparison of probabilities and observed frequencies of elision in
Vergilius and Lucanus.

SOUBIRAN{ J. (1965), Prosodie et métrique des "Bella
Parisiacae Vrbis" d'Abbon. Journal des savants, 204-331.

Stylistical comparison between Abbon and Latin hexameter poets con-
cerning the quantity of vowels and syllables, elisions, and the fre-
quencies of d/s in single feet.

SOUBIRAN, J. (1966), L'élision dans la poésie latine. Paris:
Klincksieck.

Frequencies of elision according to feet in Lucretius, Vergilius,
Horatius, Ovidius, and Lucanus; types of words in contact with elision
%n Ennius, Vergilius, and Lucanus; numbers of elided i, &, &, &, 1,

in the Aeneis of Vergilius; numbers of elided iambus in Ehniﬁsj-cibero,
Lucretius, Vergilius, Horatius, Ovidius, and Lucanus.
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SOUBIRAN, J. (1968), I,'hexamétre latin. Problémes de
12 . N
structure et de diction. REL 46, 410 424.

Some absolute numbers on the sequgnce.of
consonant in the pucolic punctuation in

Lucanus.

SOUBIRAN, J. (1978) , Monosyllabes

consonant-vowel and vowel-
Vergilius, ovidius, and

introducteurs devant 1la

césure: Ennius, Plaute et leurs modéles grecs. J. COL-

LART (ed.): Varron, grammaire antigue et stylistique

latine. Paris: Les Belles Letres, 321-336.

Frequencies of elidable final short and

long syllables, and -m in

2895 words) .
plautus' Aulularia (2371 words) and Mercator (

STEELE, R.B. (1911}, The endings
tylic hexameter. AJPh 32, 328-

-ere and -erunt in dac-
332.

Raw data on the occurrence of —era/-erunt in the six feet.

STEELE, R.B. (1926), yariation in
meter. PhQ 5, 212-225.

Enumeration of all possible
cicero, Horatius, Persius, Iuvenal%s, s
Yergilius, Manilius, Lucanus, Statlus.

the Latin dactylic hexa-

combinations of d/s in Ennius, Catullus,

ilius Italicus, Lucretius,

ovidius, and Valerius Flaccus.

STEELE, R.B (1929), Elision in Latin dactylic hexameter.
, R.B.

PhQ 8, 43-60.

mables of elided est, -que, —2. longum,
of per in Horatius and Vergilius.

and breve; list of occurrences

STIFLER, Th. (1924), pas Wernickesche Gesetz und die buko-
lische Dihdrese. Philologus 79, 323-354.

£ hi i £ s peneis and the odysseia: :
et e thpbecause Homeros did not intentionally

has no validity for Homeros,

avoid long syllables in the fourth thes

position.

Wernicke's law

is, emerging in word juncture

STURTEVANT, E.H. (1919) , The coincidence of agggnt and ictus
in the Roman dactylic poets. CcPh 14, 373- :

A comparison of the re :
writers and dactylic poets: Ennius,

STURTEVANT, E.H. (1921a), Oon the
in verse. The Classical Weekl

some of the Roman poets use & smaller proportio

i i us
‘n Latin prose, while English verse :
o . ' Tables provide information about the numbexr of

syllables than prose.

syllables and the frequency of mono- and disy

and English authors.

STURTEVANT, E.H. (1921b) , Word-e
meter. AJPh 42, 289-308.

lationship between accent and ictus in pros€ .
catullus, Lucretius, and Vergilius.

frequency of short words
15, 73-76.

n of monosyllables than
ually has more mono-

1lables in Greek, Latin

nds and pauses in the hexa-

225.

227.

229.

230.
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Position of word-ends in the first 500 verses of Homeros' Ilias and
Vergilius' Aeneis; lists of:
- words with which a verse may end and their proportion in verse as a
whole

proportions of Homeros' words of each of the rhythmic types pos-
sible before each of the possible types of verse-finals

points per 100 lines in Homeros, Hesiodos, Theokritos, Vergilius,
Lucretius, Horatius, and Ovidius

proportion of all points in each position.

STURTEVANT, E.H. (1923), Harmony and clash of accent and
ictus in the Latin hexameter. TAPA 54, 51-73.

Percentages of words bearing ictus which show harmony in Ennius,
Lucilius, Catullus, Lucretius, Cicero, Vergilius, Horatius, Ovidius,
Lucanus, Persius, Iuvenalis, Statius, and Silius Italicus in relation
to ictus syllables of known character which show harmony or sequences
of harmony, clash of accent and ictus in 2"9, 39, and 4" feet.

STURTEVANT, E.H. (1924a), Accent and ictus in the Latin
elegiac distich. TAPA 55, 73-89.

Comparison of hexameter and pentameter with a table on the hexameter
from STURTEVANT 1923.

STURTEVANT, E.H. (1924b), The doctrine of caesura, a phil-
ological ghost. AJPh 45, 329-350.

Number of occurrences per 100 lines of word ends coinciding with the
ends of each of the first five feet; data from 800 lines of the Ilias
and the Aeneis, 500 lines of Theokritos, and 300 lines of Apollonios,
Catullus, and Lucretius.

STURTEVANT, E.H. (1939), Horace, Carm. 3.30. 10-14, and
the Sapphic Stanza. TAPA 70, 295-302.

Tables which show the frequency of occurrence of words bearing the
accent on position 1, 4, 6, 10 in the line in Catullus, Horatius,
Seneca, Statius, and Ausonius.

STURTEVANT, E.H./ KENT, R.G. (1915), Elision and hiatus in
Latin prose and verse. TAPA 46, 129-155.

Percentages and absolute numbers of elisions in Ennius, Lucretius,
Catullus, Vergilius, Horatius, Tibullus, Propertius, Ovidius, Manilius,
Persius, Lucanus, Calpurnius Sic., Lucilius Iunior, Valerius Flacc.,
Martialis, Statius, Silius Italicus, Iuvenalis, Nemesianus, and
Claudianus.

THRAEDE, K. (1978), Der Hexameter in Rom. Verstheorie und
Statistik. Minchen: C.H. Beck (= Zetemata 71).

Distribution of g/i7 word junctures; word form and metre; caesurae and
metrical cola; synaloepha; choice of words; syntax; statistical methods:
average, change coefficient, scattering coefficient, correlation; data
from Lucretius,Vergilius, Ovidius, Lucanus, Silius, and others. Contains

an annotated bibliography on the hexameter with numerous incorrect or
incomplete details.
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TORDEUR, P (1970), Etude des élisions dans la Moselle
, P.
d'Ausone. Latomus 29, 966-987.

ud 1l = = 1 e cretius
Elisions in Ausonius M H a with lision n Lu
osella comp red i s i ret

: 5 (B ‘ 1, 1-2)
{De rerum natura), Vergilius (Aeneis 1), Horatius {hE%iZT;aij' f
Ovidius (Metamorphoseon libri), and Lucanus (Bellum ci

isti fasc.

TORDEUR, P. (1971), Métrique et statistique. RELO,
o i ayried

First results of the statistical analyses of Latin p:Etgisilnctign
out ;t the University of Brussels; points out tzaiht gistinction e
betweén different literary genres only - and not the o
Lweeuldifferent periods - corresponds to differences
of word types.

isi ts iambiques et ana-
p. (1972a), Elisions de mo e
TORgEgiiques(dans 1'hexamétre latin. Latomus 31, 105-1

-elided and elided iambic words in 16 authors,

i lidable non
i claudianus, Mamertus, and Prudentius.

especially in Ausonius,

TORDEUR, P. (1972b) . Essai d'analyse sta?;fgique de la
métrique de Prudence. RELO, fasc. 2, .

i i ngth in
Analysis of different word types ranked according to their leng

prudentius’ Pszchomachia.

. . es
TORDEUR, P (1974) Elision de mots pyrrhlqgii et tribagu
dans'l'hexamétre latin. Latomus 33, 353- .

isti iti of elision
presentation of manually gathered statistics on the position

in verse from Lucretius to Sidonius.

isti ur 1'hexamétre
. (1981), Etude statistigque s / :
TORg?gﬁéoﬁe.(R. GRéTJAHN (ed.): HexameteX stugles%a?ochum
Brockmeyer, 75-96 (= Quantitative linguistics :

Frequenc analysis of the di fferent metr ical word types in several
q Y >4 Y
poems of Ausonius Wl th the he 1p of X tests.

i lici
{1ii Italici Punicis et Italici
s. p. (1888), De Tib. Si ! .
VER??iéde Latina &uaestiones grammaticae et metricae
T{Comm. philol.) Miinster.

i in both
Absolute numbers and percentages of the proportions of g/i in

works.

VROOM, H. (1927), Armague et similia in versu hexametro
, H.
Latino. Mn 44, 420-424.

= i isti i to the type
The type armague OCCUrs more freguently - 1n.contgad1;?1nzt;22t =
q ) i ifth; in the firs
audia @ In the first foot than 1n.the fifth; e e o
type armague is rather unusuali this fact shows I : N
wﬁ?d accent but is due to the effort to avoid the diaeresis.

i i sches Verfahren 2zur Her-
. (1977), Ein teilautomatisc rfe e
WAcgiélﬁuné 1exiialischer Indizes 2ur lateinischen Hexa

meterpoesie- Sprache und Datenverarbeiltung 1, fasc. 1,

54-67.
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Description of a system for morphological analysis developed at the
University of Regensburg and applied particularly to Latin hexameters.

WACHT, M. 1980a), Lemmatisierter Index zu Claudian mit
statistischen Anhidngen zu Sprache und Metrik. Niirnberg:
MCS Verlag (= Regensburger Microfiche Materialien. Tex-

te und Arbeitsmittel zur Sprach- und Literaturwissen-
schaft).

Information on the number and position of lexical units; frequency
classification of lexemes with percentages of rare and frequent types
of words; frequencies of word classes and of inflexion.

WACHT, M. (1980b), Lemmatisierter Index zu Lukan mit stati-
stischen Anhdngen zu Sprache und Metrik. Nirnberg: MCS
Verlag (= Regensburger Microfiche Materialien. Texte
und Arbeitsmittel zur Sprach- und Literaturwissenschaft).

Bnalysis as in WACHT 1980a.

WACHT, M. (1980¢c), Lemmatisierter Index zu Vergil mit stati-
stischen Anhidngen zu Sprache und Metrik. Niirnberg: MCS
Verlag (= Regensburger Microfiche Materialien. Texte
und Arbeitsmittel zur Sprach- und Literaturwissenschaft).

Analysis as in WACHT 1980a.

WAITE, St.V.F. (1970), Metrical indices to Statius'
Achilleid. Hephaistios 1,1, 28-70.

Tables of lines sorted by scansion; index of metrical word types sorted

by shape, and lists of metrical word types sorted by position and fre-
quency.

WEBER, C.W. (1975), Tmesis, sandhi, and the two caesurae of
the hexameter in Vergil's "Aeneid". (diss.) University

of California, Berkeley (= Language and Literature Clas-
sical).

Examines the number of lines of the Aeneis in which are found the two
caesurae characteristic of Homeros, i.e. the "penthemimeral" after
the third arsis, and the "Caesura tertia trochaica" after the third
trochee. Raises the question whether these lines are numerous enough
to justify a hypothesis on the Vergilian caesura that is as simple as
that on the Homeric caesura. Sample of 1.500 lines composed of Aeneis

1 and the first 750 lines of Aeneis 12 (four incomplete lines and 12
612f. excepted).

WEBSTER, T.B.L. (1941), A study of Greek sentence construc-
tion. AJPh 62, 385-415.

The purpose of this study is to attempt to determine how sentence
construction changes during the period from Homeros to Deinarchos and

what the individual characteristics of the different authors'

sen-
tences are.
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WHITEHEAD, Ph.B. (1930), A new method of investigating the
caesura in Latin hexameter and pentameter. AJPh 51,
358-371.

Description of the behavior of the consonant sequence -S # # n- in |

the first 5,000 lines in ovidius’ Metamorphoseon libri.

WILLIAMS, C.B. (1970), Style and vocabulary. Numerical
|

studies. London: Charles Griffin.
Sequence of d/s in 15 Latin poets; data from Longfellow's Evangeline
are added for comparison (chapt. 7).

WOHL, B. (1974), The phenomenon of Sperrung in Tibullus'
Elegies. TAPA 104, 385-428.
Tables of adjective—-noun Sperrung, the amount of non-separations,
and their respective percentages,
- inversion of the position of the a
genitive,

- SEerrunq

YOUNG, A.M. (1931) ., Schematized word-order in virgil. The
classical Journal 27, 515-522.

djective and the attributive

in the hexameter compared with the pentameter.

Tables of types of word placement according to a schema (ABCAB, ABCBA,
ABACE, and so on), the same jetters indicating the words which modify
sach other and numbers indicating the average number of lines reguired
to provide cne example of each word seguence.
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