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ABSTRACT

The author suggests that mathematical formulas could
provide some direct and easily understandable frameworks for
analogies in literary criticism, Most studies of textual problems, he
points out, either have failed to use full mathematical models or
have been reckless with the inherent limits of these techniques.
Enumeration of linguistic traits is very common to literary analysis,
and discussions of genre and text style based on linguistic data can
be very informative. There are, however, serious dangers to be
considered in the choice and size of text samples, and
oversimplification of qualitative features should be avoided. He
suggests that the most successful studies of this type involve a
3 consideration of syllable and word structure rather than frequency of
a literary device. In the text of this paper, the author examines
various treatises on language usage in literary works, and comments
on their value. His discussion of the applicability of mathematical
formulas to literary analysis is quite technical. [ Not available in
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STATISTICS AND THE SOUNDS OF POETRY

Richard W. Bailey

So distinguished a humenist as Richard J. Schoeck bas recently
called mathematics to the atteution of literary critlcs as a fertile
sourcs for mctaphiors to illumivate their crafs. Usi 1ng exawples fron
such fields as topology and vector an2ysig, he shovs that much current
criticism fumbles for words to express relaticus like those betw: ween
aunther, work, and audience thas might be clarified by an apt aml o8y
from ons of these disciplines, At Lhe same tizme ke caubions against
the pitfalls that vesult frex taking these metaphiors too literally and
ningling the exactness and precision that they would scen to offor with
matters properly belenging to taste and judémento "There iz more th=a
oe literery parish," he warns, "that rossesszs its eager spivit who
proclains the new computer gospel with insufficieat inquiry dnto its
dinitationse Ve need carefvl ennl Jsisy not hasty advertising (3l noeck,

68: 375)e Some results from ‘huvanistic computingt clearly Justify
hiz skepticism; with the exception of 4wo or three cases of disputed
authorship concerning texts of minor literary importance, most studies
of textual yproblems either have failed to exploit the 1l power of
rathematical. models or have run roughshod over the inherent Jimits of
these techniques,

Wnile critics like Schoecl: tentatively explore the rossible 3 wipact
of mathematics on their work, linguists have been bolder in explod tmg

mathematical models, and the use of quasi~aigebraic notation is now
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commonplace in accounts of Jenguage systom, Statistical methods

are also acknowledged to have application in ¢fesey L'fc oi‘ Jar.gu'we use.
William labov, anong others, has emphasized that the stignata of social
dialects are seldom so0 much = watter of ali-or-nothing as the Biblical
shibboletly the various dizl ects of English differ much less in their

underlying system of rules than the prophets of 'bidialectalis,a' and

other forms of linguistic eag,rfa.irxeerrt 8g would readily acknowledge.
Linguistic differcntzati %011 == regional, social, literary, ard so on ==
is almost alvays a question of the typical uses of a ccamonly .shared
systede A fulltveatweilof the varieties of language used in a

community must resort to a statistical account of favoreq patis through

Laaal ) <

a netvork of linguistic rules,
Though scorned by many (for examplie, .Ulima« my 1064: 118-21), the
envmeratic;n of linguistic traits is ectvally much less foreign to the
5 rractice of literary critics than essays 'li.lce. Schoeck's would seem to
' implys Harry Levin com:n:ents that "we need make no word-count to be
sure that [Heming&-:a&'s] literary vocabulary, with foreign a;zc‘-.\ technical
exceptions, consists of relatively few and short words" (1951: 596).
In so saying, he at least coni{ronts the kiand of question that statistical

g description of a text might pose for itself, but literary eritics seldon

verify such assertions by statistical means. With a fey notable
exceptions (e.g., Leaskn 1970), the concern that erities show for
particulars is incomﬁatible with the generalizing power of statistics,

In bringing the insigl?ts of the Prague School formalists to the attent:@on
of American critics, Reud Wellek in his contritution to Theory of
Literature drev attention to various interest;ing questions concerning

genre and text style that might be illuminated by such mezns, Nevertheless,
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this influential book drew critics to consider literary minutiae and their
function in the texture of a literary work, a tradition that enphasized

the techniques of close reading initiated by explication de texte

rather than the broader generalization involved in studying literary
types in the context.of acsthectic uses of language. Even as the
influence of the ‘new criticism' espoused by Theory of Literature
has begmm to vane, critics still denigrate the value of so useful a
term as “"period style" :m a continuing concern for thp idlosyncratic
end personal in a literary work (see Chatman, 1966).

A full scale theory ;t‘or dlscussing matters of style has recéntly
been put forward by Lubonfr Dole¥el in a paper entitle(i ") Framework
for the Statistical Analysis of Style." In this essay, DoleZel at’cempts.
to acknowledge the competing influences on a text of the authorfs
personality, the generié constraints on his choices enforced by custon
and tradition, and the shaping inherent m the linguistic medium in
which he writes. The realization of this scheme requires a thorough
integration of linguistics, cultural history, literary judgment, and
statistics, Here in fact is an explic;!.t and mathematical metaphor for
the forces impingirg on a literary work; Dole‘z’el, perhaps more
thoroughly than Schoeck would _f?’md confortable, has laid out the tasks
typically fused in the broadest literary scholar in a progranm th'at nay
at first seem more palatable to the mathematician than to the
belle-lettristic critice With such a variety of votential influences
on thé work to consider, the narrowly trained academic may shy avay
from the standards of expli.éitness that Dole¥el's fremework calls for |
or take refuge in the pervasive mathematical ludditism typical of

literary men,
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As I have argued elscwhere (Bailey, 1969), some of the quéstions

- of greatcst concern to critics are amenable to mathematical treatments
Yet work of this kind is historically troubled by literary fatuity or
stetistical ineptness; those who undertake such research must confrout
two audiences and only seldom have they been able to satisfy both,
Spurious cxactness is.as dangerous as the solipsisu of hasty impressionisite
A remaxk by E. E. Stoll, made a generation ago, might well serve as a
rubric for all studies of this kind: "Error; vhich in criticisu dot

so easlly beset us, is, whea in the éuise of scicence and armed with
statistics, particularly insidious and dangerous. It seems to, but does
not, put other error to flight: it is therefore in special need of
detection" -{Stoll, 1940: 390),

In attempting to corry out the tasks set by such theorists‘as
Dole¥el and Labov, one socn finds that even simple probieme roise
vexing questiéns about samples and sample sizes; about the treatment of
qualitative features of texts by statistical means, and about the choice
of appropriate statistical tests to employ in evaluating the linguistic
attributes extracted from the text, All of these issues played a
part in the study to be discussed in this papsr, a project that emérged
from a seminar in statistical stylistics held ot the State University

of New York at Buffalo in the summer of 1969.1 No startling . - s

Yparticipants in the seminar weve Miss Heide Harse Miller, Mre
Fredriclk L. Eyer, and Professor John M. Coetzees Mr, Herbert 5. Sanford
III provided invaluable programming assistance in the early stages of the
work, and advice on statistical methodology was freely given by Pfofessor

C. Bs Belle My interest in the field of statistical stylistics resulted
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results of great literary or linguistic consequence will cuerge in
this essay, but it is my hope that the strategy outlined here can be
usefully applied to questions of grgater mements

Our work began in an examination of the relation between statistical

prominence and perceptual significance. "The analyst may forged,"

we are reminded by Ihcory of Literatwre, "thai artistic effect and
emphasis are not identical with the merc frequency of a device" (Wellek
and VWarren, 1956: 171)e In examining this issue, we turned to a study
of foregrounding of segmental phoﬁemes in highly orclhiestrated texts,
To what extent could this vhenomenon be attributed.to the mmerical.
deployment of the sound resources of the language? Most handbook
accounits ofﬁéound'patterning in poems are unsatisfying beéause of their
failure to specify the whole raange of poetic sownd effects characteristic
of verses A umore careful taxonoiy, like that outlined by Davig I. Hasson,
involves a consideration of syllable and word structure, line and
syntactic patteraning. 'In the belief that we could cut away these
| apparently wimecessary entities, we restricted oﬁr study to the streanm
of sounds in a text, hoping that siguificant ratterns would emerge
without ackaovledging amy other elements of linguistic or literary
form. In doing so, we were encouraged by Ji§£ Levy's claim == derived

from studies in several languages == that 'verso makes more use of the

from the stimmlating teaching of Professor Lubomir Dole¥el of the
University of Toronto. Any defects of design or execution in this

study are .solely the responsibility of the aunthor,




typical souwnds .of a given language and suppresses th‘e rare ones"
(Levy, 1967: 99). Even more heady claims concerning the behavior .
of sound segments tempted us to pursue the work; Marcello Boldrini,
for example, asserts that "the use of a certain speech-sound is
constanty or slightly variable in one author, but shows significant
differences between author and autlicrs This conclusively proves
the originality in the use of specchesounds on the paxt of the
poets" (Boldrini, 1948: 64), Both Lev§ and Boldrini appead to
extensive experiments to support their views; both of themg our study
suggests, were wrongs The view that phonemic foreg%oupding is a
uwatter of the frequency distribution of sound segments canot stsand,
In cas::i.ng ;;:ov.t for a statistical technique thét might yield
insight iato the problem, we found éthat infornation theory seemed to
hold the greatest promise. Originally applied to problews in
thermodynamics, information thepry has had widespread application
. in designing cdmmmticai;ions systeus (see Jackson, 1953, end Cherry,
1956); it is particularly attractive as a mathematical metaphor for
criticism since it pr;avides the means to define the patterning hidden
in a great variety of complex and aprarently randos phenomena, the
figure concealed in the aesthetic carpets. As a simile for the hidden
structure in a chaotic set of events, information theory kas already
found use in Thomas Pynchen's novel, The Crying of Lot 49, and in
several attempts to account for artistic organization inciuding

Abrahan Moles' treatise, Information Theory snd Esthetic Perception,

Furthernore, studies of acknowledged worth have profited from the
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mathematics of this fieldd:. for cxample, Ae M. Kondratov's work om
rhythmical patterning in prose and poetry, and studies ¢f vocabulary
richness and grammatical organization made by Henxy KuXera, Robert
S, Wachal, and others.

The texts chosen for our study were transcribed in Trager-Snith
phonemic notation, a system chesen mainly to allow comparisons with A

Hood Roberts' massive compilation of phonemic behavior, A Statistical

Linguistic Analysis of American English. Vachel Lindsay's heavily

alliterative poem, "The Congo," vas transcribed in a form consonant
w;i.th the dialect represented in Roberts! work, and two texts already
available in pﬁonemic transcription were included to provide further
comparisons: Dylan Thomas' assonantal poem, "Fern Hill," and a prose
passage often used in dialect analysis, "Grip the Rat.;'a These works,
coupled with Roberts® materials, permit an examination of Jan
MukaYovsk§'s belief that "the standard language is the background
against which is reflected the esthetically intentional distortion
of the linguistic components of the werk" (1933: 18),

Levy's claim that poets eschew the rare sounds of a language
was derived from work by Dole¥el on grapheme distribution in Czech
(Dole%el 1963), The j)oem that Dolegel exonined -~ Kundera's "lMonology"
-~ does support Levy's assertion, but further studies on Czech phonemes

by Ludvikovi and Kraus present a rather different pictures Their

a‘l‘he traascription of “Fern Hill" was taken, with minor modifications,
from Loesch, 278-83; the transcription of "Grip the Rat" from Francis,

159-60. :




results, derived from the application of information theory, are
‘reproduced in Table 1. The entropy velues (1) shown there are

calculated by the following forwula in which the sample probobilities

(ﬁi) are taken to represent the probabilities for the population:

= 'Z:j P; 105, ;e
A low value for Hl, first-order entropy; reflects the teadency of
some phonemes to occur with warkedly greater frequency than others,
In the case in which all the events measured occur with equal probahility,
H, tokes on & maxizum value, the diadic logarithm of as

H ok ® Zl.og2 n .
In the case of our English texts, a phonemic alphiabei of tﬁrty--two
symbols vas used. If Eng]:ssh sounds all occwrred with equal frequency
mzﬁz.mm =~ as of course they do not e the entropy value for this set
of events would be 1032 32 or 5.0. On the other hand, as the frequency
of particular phonemes increases at the expense of others, a successively
lover \.falue for E‘l will resultse To facilitate the comparison of texts
with alphabets of-varying sizes, it is also useful to. caleulate the

relative entropy,

R
H % [ PR S Y
rel '
e

as well as its complement; the 'redundancy's

Rsl.O-Hrel .
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Further details concerning Loth the mathemstical and the linguvistic

grounding for these calculations can he fouad in Gleason's Introduction

$o Descriptive Iingnistics and in E. Ve Paducheva's "Inforuation

Theory and the Study of Languagee"'

Had Lev§ been able to examine the results obtained by Ludvikovd
and Xraus, he might have modified his claim conceraniug the behaviox
of sound segments in poems. For extremely different text styles -
drama and technical prose =~ correspondingly different entropy
values emerged. Yet poétry seems to be quite uwnremarkable in its
deployment of soundss Dolefel's calculation of a low g& value for
grapheme distribution in poetry (4.5722) appears to be ;;owalous in
~light of the work of Ludvikov§ and Kraus, though a similar study by
giukovski does suggest that graphic and phonemic segments vary
according to genre. Nevertheless, the application of entropy measures
does not seem to be very productive in contrasting sound distribution
in poems with that in other styles.

An application of these measures to three Rumanian poems has

3 Though the poems are

recently been carried out by Solomon Marcuse
quite short, the relation of the entropy values calculated from thenm
would seem to confirm an aesthetic Judgment, for the low value in

Table 2 for "La Mijloc de Codru" reflects the piling up of particular

3Most of the slight differences between the values shown in
Table 2 and those published by Marcus are owing to misprints in his
essay; I gratefully acknowledge Dre Marcus' correspondence concerning

tliese matters,
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sounds to produce a light, popular effecé. The greater soncrity of

the third poem, "Se Bate Miczul I‘{Opf’;ii," contribu.';es to a meditative
and philosopliical tone in which phonemic foregrounding plays a less
signif:'o..cant role, & trait clearly represented in the higher 1{1 value,
In addition to these values for entropy and redundancy, Marcus
introduces an important measure of central tandency in qualitative

variables, the repeat rate or Yinformational energye! As Table

2 shows, this value (E) varies inversely with the entropy, and it

evidently follows that the text with the greateét repetition of

SR u/.u_‘mrk.dﬂ T " ol

phonemes will have the highest E characteristic. Ociav Onicescu has |

shown that this easily calculated value,

is, like entropy, a useful indicator of the struc turing of events in

a pattern (see also Herdan, 1966, 271-73).

The results of Marcus'! study would seem to indicat;e that information
theory provi;de‘s' a reliable correlate of the aesthetic effects that _
readers recogiize in the sound pratterning in these three poeitse
Nevertheless, the task still remains of testing this intuitive indication
of significance against the poscibility that differences in -H-l result
from purely chance causes, Although the variables we are con;i.dering
are not independent, a testing procedure devised by G P. Basharin
provides the mathematical grounds for exploring the approximate

significance of such differences, Both the estimate of the porulation -

entropy (gest) and the variance (ﬁg’) can be calculated as follows,

ERIC

Full Tt Provided by ERIC.
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with N equal to the sample size in phonenes and n equal to the

size of the alphabet of symbols: -

1

n-1 ( 1 )
est 2 N 2 ) 2l

N

n
2 1 2 2 1
% Zpi“ga i R
N A N

\

With the help of these formulac, it is possible to establish confidence

Younds for the dispersion of H, valuess Taking a limit of .05 (1.9 s ),

Py L4

we can estimate ;bixe upper and lower values within vhich 95 of every
100 samples with distributions like those in the poems will vary on
the basis of chance. The results of these calculations are given
in Table 3. Since the observed value for H, for "ia Mijloc dz Codru”
falls below the lower f)ounds for the other -t.wo poems, we can take this
value to reflect a significant difference in the sound patteraing of
this poeme The observed values for "Somnoroase Pisarele" and "Se Rate
Miezul MOpt’;i:i." both fall within the same range, and no significance can
be ascribed to the difference between them at the 05 level of
discrimination. |

In a parallel study of the difference between prose and poet:ry
in Tamil, Gift S:i:romoney found a significant contrast of the H, values
for graphenes in large sanples, though he did suggest that oth;r
testing procedures than the one proposed by Basharin provide a more

powerfui discriminator of the two typese In a subsequent study of 1{_1
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in Telugu ypresey Pe Balasubrahmanyan and Siromoney are much mor

pessimistic about the utility of this nieasure as an indication of

stylistic differencese A recompuiatica of their published resulis
(given in Tables U end ?) suggests a significant dlfference in
grapheme deployment between novels andh sho:t stories, vhile the
results for the ollier varleties of prose fall inte the same rangc.
Since the two linguists say little about the aesthetic properties of
the various Tclugu styles, it remains to be seen vhether this mecasure

has any correlation with vhat rcaders perceive about sound patteraing

in these texts,

Our o vork vith these measeres in examining phonemic distributions
in glish 1-:;xts‘ pr_es;ents an even more mixed picture as Tables 6 aand
7 show, The observed gl values for the three texts studied are all

higher thaa the Ly 4ol entropy figure calcuiated by Roberts for a huge

sample of American Englishe Splitting “The Congo" into three segments

1
this texte But Levy's hypothesis that verse will, in general, have

f . of approximately equal length, we note that H. is fairly stable for

a Jower 1-1_1 than other styles is clearly rejected by these data, for

“The Cong:" has a higher value than either “Fera Eill" or "Crip the

Rat." "The Congo" &oes diffcr significantly from the other two téxts,
though not in the direction that Lev§ would lead us to expect.
Furtherziore, the vivid perceptual contrast between the highly orchestrated

"Fern Hill" and the thoroughly mundane "Grip the Rat" is not at all

clearly reflected in the resulis of these calculaticas.
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A _decad.e a..go, Roman Jalobson made an eleguent plea for cooperation
between information theory and poetics, and the idea that sigauificant
results would emerge from such an alllance has been repeated several
times since; The study of sound patteraing in posms, hovever, should
apparently turn elsewhcre =« either to other statistical procedures ox
to & more complex hypothesis in which suprasegmentals, a:,'lia.ble boundaries,

'

or syntactic structure (if not all three) are taken into account. The

history of scholarship in this areca reflects all too clearly Stoll's

warning egainst error "in the guise of scicince and armed with statistics."
Boldrini's claim that sound distribution is a possible authorship

indicator is clearly refuted by the results we have examined; Levy's

=Y - -

view the:t ph;meme frcquencies in poems contrast with other text styles
does not hold for English and Czech and finds only partial verification
in Tamil and Rumanian. ZEntropy measurcment proves to be a poor measure
of the aesthetic significance of poetic sound patterning, however
successful its other applications to linguistics or communication
science,

Another strategy for approaching this problem without going beyond
the level of segmental phonemes was suggested vy He Spang-Hanssen's
paper, "The Study of Gaps between Repetitionse" 1In highly alliterative
verse, we surmised, like phonemes will tend to cluster closer together
than in a prose texte In other words, while the overall freguency of
sounds in an orchestrated text might not be markedly different from
vhat can be expected in prose; the gap distance from oae instance of
a given phoneme to the next might well be shorter in the poems By

caleulating the size of the intervals between phonemes. (from 0, adjcining
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instances, to a distance = 100), we hoped io find a clearer mcasure
of sound patterning than emerged from the application of entrcpy
tieaswrenesite |

To clarify the matter still further, two random 'sets of plicnenes
were gencratzd in vwhich each phoneme in the inventory ;Jas selecte?
independently at a chance of Y32, The entropy valuves for the phoneme
distribution in these artificial texts approached the maxisum -}-I-l value
of 5.0, as expected, since in both random texts of 2,000 phonem:s, sounds
occur with approxirate equiprobability. When entropy measuwres vere
applied to the distribution of gap intervals in the texts, no pattern
of the expected kind emerged (as Table 8 shows)s All the H, values for
this feature in the Eanglish texts cluster close together, t-l;ough the
relationship of the three texts was for the first time iu the order
we expected, The alliterative text, "The Congo," did reveal & greater
exploitation of some gap intervals as reflected in its relatively low
H; (eaps) figure, 5.5943, while "Fern Hill" and “Grip the Rat" camo
s:ccessively cioser to the even distribution of gaps found in the
randon texts. Wide-ranging values for the three subsets of “The
Congo," however, suggest that this feature is not particularly stable
in the poen, Yet the low value for the middle segment of the poem
does. reflect a significant feature of the text, the concentration of a
repei:itive refrain in this section == a trait that piles up a successioa
of like mtei;vals and redvces the _Ir!l value f(:r gapse Vhen these

refrains are removed from the text, however, the _.H] (gaps) value

approaches the figure achieved bty the other two texts, despite the

clearly alliterative nature of the remaining lines of the pcem,
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A further test of the behavior of gaps in the tirece texis was
carried out with the help of the Kolmogorov-~Smirnov two-sample *est
(see Siegel, 1956: 127-35)e Once egain the condition of independeance
is not met, but the results of this tost can at least be taken as
indicative of the relations between the distributionse The greatest
difference between the curmlative frequency distributions of ths
gap intervals, D, is given in Table Q@ for each pair of texts, If the
observed value of D exceeds the value calculated by the following
formula (where n = the nuuber of gaps in the text), the difference

may be taken as significant at a 95% level of confidences

n1+n2

1.36

n",
These calculated values appear in pareathesis in Table 9., Only
the randonly constructed texts contrast significantly with the
English texts in their distribution of gap intervals, though "The
Congo" and "'Fern Hill" are slightly different in their deployacat of
gapse Nevertholess, this study of the sequential ordering of phonemes
is no more revealing of the aesthetic differences betwcen the texte
than the probabilistic data subsumed in the entropy calculations
turned out to be,

In a third attempt to characterize the behavior of phonemic
segnents in these texts, we exanined tize rank-ordering of the sounds,
Could the relatively high rank of /b/ in "The Congo" (the fourtecnth
most frequent phonenme) be cc;nsidered significant when compared to

its position of twenty-first in Roberts! list, tweaty-sccond in "Fern
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Hill," and twenty-third ia "Grip the Rat"? A measure of rank-correlation,
the Spearman rho test, yielded the results given in Table 11 (see Siegel,
1956: 202-13),. All of the coeificients reveal a strong relationship
betveen the samples. "Grip the Rat" most resembles Roberts! ordering

of phonemes, closely followed by "The Congo" and 'Fern Hill." Of

particular significance is the very high correlation between the subseis

of "The Congo," a result that suggests that phonemic foregrounding
exploits the 'same phonenic segnents throughout the poeme Nevertheless,
the rho values are mach the same in comparisons between Roberts® ranking
and the ranks in the texts, The striking differences betweer "Grip the

Rat" and "The Congo" are still not vividly apparent from these calculatioas.

As a result of our study of entropy, gap distribution, and rank-ordering,
we are forced to conclude tkat the foregrounding of segmentsl phonemes
cannot be specified by an examination of phonemic distribution alone.

Stress placement, éyntactic structure, and thematic organization must

be acknowledged in the formation of a hypothesis describing sound

patterns in texts. A conclusion of this sort might easily have been
anticipated at the outset of the siéudy, of course, but the careful
examiration of the phenomenon in the simplest terms seemed plausible

enough .to make it worth testing., Furthermore, the statistical techniques
i1llustrated here will have value in testing more complicated hypetheses,

for they illustrate the procedures that muast be involved in a thorough-going
treatrent of language usee

While the strategies discussed so far have not yielded the results

anticipated by our intuitive hypothesis, certain Gifferences in the




17

phoneme distributions in the three texts stili call for explanation.

As an interim measwre for discussing thesc differences, we propose a
tprominence index! (P) to account for significant variations in

rark-order in the author!s deployment of sound segnents in texts, This 3

index is based primarily on the rank difference between a given

representative body of Americen Fuglish by Roberts. The phoneme / %/ s

SR Skt S AN

phonems in the text and the rank calculated for that phoneme in a ‘
for example, has a rank of tuenty-three in Roberis! results and a rank
3

of fourteenr in "Grip the Rat," a rank difference of 4+9. The phonene
/a/, on the other hand, is eighth nost frequent in Roberts® study, but

twenty~first in "Grip the Rat," a rank differeace of =13 When phonewes ;

have the same frequency in a sample text, such ties are ireated as they are
in the Spearman rho test. In "The Congo," for example, /&) and /&/
occur iu the same number; in calculating P, the ranks are averaged to
2954 |
Positive rank-differences would seem to have greater perceptual
va}.ue tran negatgiye oness That is; readers will hardly be aw.are of
the relative absence of a rarticular phonem.e, but greater exploitatioa
of a phoneme than night normally be expected will usually be noticed.
Furthermore, the promotion of rare phonemes will have more impact on

the sound orchestration of 2 text than the same rank difference for

a common sound. Therefore, the perceptual index should take into account
the normal expectation of a phoneme, as well as its rank differenée
in the text. From these considerations, the following foruula has

becn devised for the prominence index. R, denotes the rank in Roberts!
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count; x; the rank in the texi; 24 the probabiliéy for the phoncme

given by Roberts (values reproduced here in the first column of Table

10)e A factor of 100 has been introduced to avoid decimals.

P = 100 (Ri - ri) (1.0 - pi)

The prominence indicss for the phoncuies in our three texts are given

.in Table 12,

What conclusions can be drava from the values calculated for
] the I;rominence index? 1In "Grip the Rat," most of {he index values
| are low, a result that reflects the commonplace nature of the text
when set against the expectations of American English.. Only two

phonemes differ markedly in prominence £rom Roberts® count: /a/,

Rl i L

with an index of -1240, and /3/ with 41292, The choice of these
two plonemes for particular prominence is no acciden_d: since, it will
be recalled, this passage was deéigned to elicit dialect differences
fron its readers. Such a test passage would ‘necessar:i.ly provide

Irequent opportunities for iunformants to demonstrate their characteristic

use of low and back vowels since these phonémes are sigx;ificanty markers
of regional differences in Americau speeche High index values for /&/
and /o/ in this passage can be attributed to the same cause, and the
realization of these four phonemic segments in speech will huve
considerable value for the dialectologist.

The relatively low rho correlations between "Fern Hill" and the

other samples shown in Table 1l is easily explained by reference to
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the index values calculated for this texte Unlike "The Congo," 'Grip
the Rat," and Roberts! study, the transcription ¢f "Fern Hill! uvsed
here-is not based on the Americaa Englisch of the Uppér lidwest but on
Thomas' own reading of his poeme The low index value for /r/, -1214,
reflects the postvocalic r-lessness typical of British speech, while
a high value for /h/ == 4775 <= shows the convention of the "ceutering
glide" that a Trager-Smith notation offers for charscterizing this
r-lessnesses Other diaslect differences between Thowas® speech and
American English are also highlighted by the index values for low znd
back vowels, particularly /:/ and /o/. But not all the large index
values are owing to dialect differences ’d%: this sort. Once this
measure has been coordinated with thenﬁtic and syntac:tic structure,
the high value for / '-\l’/ can be traced to Thomas? preferénce for participial
coqstructions ("1ilting house," "'spim'xi.ng place") and for the thematic
repetition of the word ‘young'e Further aesthetic consequences may ’

also emerge from the apparen® preference for voiced segments:. /z/; over

/s/y 73/ over /i/, /g/ over /x/s /o/ over [fp/y /8f wver jgfe Vithout
integration inté' a full séale analysis of the poém, these facts are
without consequences But clearly they are a part of the aesthetic
impact of the text and must be considered in an examination of the
structuring of language for artistic;uends. o

Indications of phonemic .foregrm‘.ﬁding like those found?n "Fern
Hill" also emerge from an examinat.{on of the proainence indices for

"The Congo." As a phonemic counterpart to the drun~beating intended -
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to acconmpany pérformances of this poem, lindsay ds-emphasizes front
vowels == /i/, =LShk, and /e¢/y <191 ~- for the more resonant back vowels ==
fu/s 4392, and fo/, +6k0. In addition, the exploitation of these
back vowels is also reflected in the high index value for the so-called
back glide in Trager-Smith phonemics: Ju/y 4668¢ A preference for
voiced consonants, even more extreme than that noted for "Fern Hill,"
is also noticeable in the index values for "The Congo," with high
ranks assigned to /b/, /e/y /2/s /:]'/ , and /%/, and relatively low ones
to /o/s //s /5/y [y ard [8/s Once again, it would be futile to
jnfer sense from sound or to suggest thaﬁ the effects showm by the
inde;c have a value independent of the semantic and syntactic organization
of the pocme Yet, as already noted in Table 11, the promotion iﬁ rank
shown by the index values is highly consistent in the poem, and the
phonemic structuring reflected in the P values vividly furthers Lindsay's
aesthetic endse

Our study has revealed that the distribution of phonemes in languages
operates within highly restrictive limits. Certain high freguency
phonemes will occur about ten percent of ihe time, while less frequent
phonermes occupy quite stable positions in a decreasing seriess Table 13
shows the redundancy values for the various languages discussed ir.’ thids
paper; the rather small variation vetween languages suggests that the
frequency series occupied by phonemes is relatively fixed, even in the
deformation of normal language in aphasia., The approximate similarity
of redundancy values thus suggests that a linguistic universal constrains

human speech in the deployment of phonemess But ve have also found
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that the partic'ular phoneues chosan to occupy a given frejuency can
vary considerably between texts. The prominence index proposed here
reflects the promotion or demotion of partdcular phonenes in the
series, a characteristic that proves to Le related not only to dialect
and language, but also to the aesthetic organization of a text.

The procedures used ig this study are not a result of positivisti
yearnings for exactness in all questions of judguent. Instead they
point tovard a rigoz; of method and definition. Yoo much of literary
commentary verges toward precision without confronting what it means
to be precises This effort to relate stati'stical techmiques and literary
ratters, I hope; points toward the boundary between probleirs of fact
and questio;;é of .:opinion.; 'Per!xaps the vords of George Steiner =« a
man particulariy attuned to the amoral possibilities of a criticism
oblivious to the potency of literary truth -~ can serve as a fitting
close to this stvdy: "The shapes of reality and of owr imaginative
grasp are exceedingly difficult to forseee Nevertheless, fhe student
of literature nov has access to and responsibllity towards a very rich
terrain, intermediate between the arts and sciences; & terrain bordering
equally on poetry, on sociology, on psychology, on logic, and «ahv‘en~ on

mathematics" (Steiner, 1965: 88).

The University of Michigan
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W 04519 110 05271 87 05076 353 08421 ?
‘ 5 03905 74 04219 55  .03209 113 . 02694 ;
1 03308 57 «0325C 79  +OLE0Q 233 05558 S
1 d 0304 73 0l162 88 0513k 172 04103
E h 02528 71 olol8 89  .05193 80 .01908
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