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CHAPTER I

INTRODUCTION

Probably for as long as speech clinicians have been doing articulation
therapy, they have noted inconsistencies in the articulatory performance
of their clients. We often find disagreement between articulation test
results and clinician's and lay perceptual evaluations of conversational
speech. Another type of inconsistency is the situation in which an indi-
vidual misarticulates a sound in some words, but not in others.
Spriestersbach and Curtis (1951) cite studies by Wellman, et al. (1931),
Roe and Milisen (1942), Saylor (1949), Amidon (1941), Nelson (1945),
Hale (1948), and Buck (1948) which substantiated the fact that incon-
sistent misarticulations occur. A more recent study by Schneider (1973)
provides further substantiation. The clinician may take the position that
defective articulation is a naturally variable behavioral phenomenon,
which must be dealt with in therapy, and may even be taken advantage
of, e.g., Van Riper's "key word" approach. Sidman (1960) provides a
discussion of intrinsic versus imposed variability of behavior in general

which has relevance for the speech clinician. He takes the position that

behavior is not intrinsically (naturally) variable. Rather, when variability



is observed in behavior, it is a matter of imposed variability due to the
set of conditions in which the behavior occurs, i.e., the variability is
caused by some factor or factors in the set of conditions in which the be-
havior occurs. The objective of the researcher, then,is to identify pos-
sible sources of variability and to demonstrate that "variability has been
imposed upon the ZB_ehavio_r7 by the experimental manipulation of factors
suspected of having produced the variations" (p. 146). The "behavioral
engineer" (which is what the speech clinician is) then utilizes the infor-
mation cbtained by the researcher in order to best achieve the behavioral
objective.

Taking Sidman's approach, then, we must state: Articulatory be-
havior is lawful and orderly. Spriestersbach and Curtis (1951, p. 483)
say, ". . . inconsistencies in speech sound production can hardly be
attributed to chance. We must assume, therefore, that certain variables
are operating in a systematic, lawful fashion."” They reviewed studies by
Nelson (1945), Hale (1948), and Buck (1948) and conclude that phonetic
context accounts in part for inconsistent misarticulations. Schneider's
(1973) study confirms this conclusion. She found that phonetic contexts
of /r/, /s/., and /1/ rank order themselves in terms of "ease of production."

Phonetic context, then, is a relevant variable in articulatory behavior.
As such, phonetic context should be controlled in the therapy situation.

The guestion now becomes: How can we provide the clinician with a



practical and valid method of controlling phonetic context? McDonald
(1964) took the first step in this direction. He constructed a deep test

of articulation in which the production of a sound may be assessed when
preceded by 20 consonants and three vowels and followed by a single
vowel, and when preceded by a single vowel and followed by 22 conso-
nants and four vowels. For example, the /pt/ blend is assessed by hav-
ing the subject say the words "cup" and "tie" as one word He also de-
veloped a therapy approach based on identifying contexts in which the
error sound is correctly produced on the deep test. Two-word combinations
similar to those appearing on the deep test are then utilized as stimulus
words. Two criticisms can be made of McDonald's approach: (1) As
Schneider (1973) pointed out, the method of phonetic context analysis
crosses the syllable boundary. (2) The stimulus items for both testing
and therapy tend to be rather artificial. For example, we probably would
not find the words "cup" and "tie" adjacent in spontaneous speech.
Peterson (1972) points out that the validity of the McDonald Deep Test

is questionable, particularly in view of the lack of normative data on the
expected percentage of correct responses for an age level, and on the rank
ordering of contexts tested in terms of difficulty. He says that data of
this type would provide the clinician with more diagnostic and prognos-

tic information.



Griffith and Miner (1973a) have analyzed the phonetic contexts of
//. /¥, J2/, /N, /s/. /2/, /f/. /tf/. and /ds / in the 1,002 most
frequently occurring words on the Thorndike-Lorge (1944) word list. Their
system of analysis is intrasyllabic rather than intersyllabic. They also
considered syllabic position of the phoneme and the stress of the syllable
in which the phoneme occurs as relevant parameters for analysis. The
advantages of this system of analysis are: (1) It considers the phoneme
and its phonetic context as they function in the syllable. (2) It yields
phonetic context as they occur in the most frequently used words of the
language. (3) It yields frequency of occurrence distributions for the
phonetic contexts. Schneider (1973) found that syllabic position and
syllabic stress interact to influence ease of production of phonetic
contexts. The term "phonetic context, " according to the Griffith-Miner
system of analysis, may be viewed in a strict and a broad sense. In a
strict sense, it has its traditional reference to the sounds adjacent to a
given phoneme; however, this applies only to adjacent sounds within the
same syllable. In a broader sense(and more importantly, in a clinical
sense), phonetic context refers not only to adjacent sounds of a particular
phoneme, but also to the position of the phoneme in the syllable, the
stress of the syllable in which the phoneme occurs, and the frecuency of

occurrence of a given combination of sounds .1 The present investigation

1L. E. Miner, personal communication, December, 1973.



extended the work of Griffith and Miner to the 33 remaining phonemes of
General American speech.

The results of this study, combined with those of Griffith and Miner
(1973a), provide the speech clinician with the needed information to con-
trol phonetic context as a variable in articulation therapy and testing.
Griffith and Miner (1973b) have suggested three such uses. First, speech
pathologists who are constructing articulation tests can increase the lin-
guistic validity of their tests by selecting test items which represent the
most frequently occurring contexts in the most frequently occurring words.
Second, in deep testing for any phoneme of General American, the clinician
will be able to test those contexts which would be most likely to occur in
the client's speech. Third, the clinician will be able to use frequency of
occurrence of phonetic contexts as a variable in selecting stimulus items
for therapy. The clinician's need for a phonetic context analysis for the
less frequently misarticulated sounds is readily apparent when we deal
with apraxia and dysarthria, which frequently involve sounds other than
those most frequently misarticulated in the so-called functional articula-
tion disorders.

Perhaps the phenomenon of phonetic context is also applicable to
voice aquality disorders. For instance, a common therapeutic technigue
for elimination of the hard glottal attack is to precede the vowel with /h/.

Perhaps we could extend the concept of the deep test to voice therapy to



find the phonetic contexts which would facilitate the production of a
desired voice quality.

Other disciplines may also be interested in the combined results of
the Griffith and Miner (1973a) study and the present investigation. The
audiologist should consider phonetic context as a relevant variable in
testing and training for speech sound discrimination and speechreading.
The descriptive linguist should be interested in the data merely as a
contribution to the existing knowledge of speech sounds as they occur
in the language. For the comparative philologist the data would provide
a basis for comparison to frequency of occurrence of phonetic contexts

in other languages.

Statement of Purpose

The purpose of this investigation was to analyze the phonetic
contexts of each General American phoneme (excluding /t/., /3/. /=/,
/s/ /2/ /Af/ /dg/ /Y. /f/. /m/. /n/, and /1/) in the 1,002 most
frequently occurring words of American English, and to determine the dis-
tribution of the contexts in terms of frequency of occurrence. The 33
phonemes analyzed in this study were: /p/., /b/. /t/. /4/. /k/. /9/.
/8 v/ /8/, /87, /87, /v /m/o /L /R /W /W Y /Y
AVEWLVIWE YOWE VWL VWL VN YIWAVIA VA, VNSV ) VIS
and / al/.

Specifically, the following questions were posed:



What are the phonetic contexts of each phoneme to be
analyzed in the 1,002 most frequently occurring words
of American English?

a. For the consonants, what are the phonetic contexts
of each phoneme as a function of consonant-vowel
combinations versus consonant blends ?

b. What are the phonetic contexts of each phoneme as
a function of syllabic position and syllabic stress ?

How do the obtained phonetic contexts rank order them-

selves with respect to frequency of occurrence ?

3. For the consonants, how do the obtained phonetic
contexts rank order themselves with respect to
frequency of occurrence as a function of conso-
nant-vowel combinations versus consonant blends ?

b. How do the obtained phonetic contexts rank order
themselves with respect to frequency of occurrence
as a function of syllabic position and syllabic stress ?



CHAPTER II

REVIEW OF THE LITERATURE

Phonetic Context

McDonald (1964) is generally credited as the first to provide a
systematic utilization of phonetic context as a clinical tool for testing
and treating articulation disorders. He constructed a deep test of
articulation in which the production of a sound may be assessed when
preceded by 20 consonants and three vowels and followed by a single
vowel, and when preceded by a single vowel and followed by 22 conso-
nants and four vowels. For example, the /pt/ blend is assessed by
héving the subject say the words "cup" and "tie" as one word. He also
developed a therapy approach based on identifying contexts in which the
error sound is correctly produced on the deep test and utilizing two-word
combinations similar to those appearing on the deep test. Criticisms of
McDonald's approach were pointed out in the previous chapter.

Actually, it seems that McDonald was preceded by Van Riper and
Irwin (1958), at least in the conception of a phonetic context approach
to articulation therapy. In commenting on the implications of Stetson's

(1951) research on the syllable, Van Riper and Irwin state:



We should concentrate our therapy on the syllable rather than
the isolated sound; we should focus our efforts upon the se-
qguential movement patterns rather than the acoustic impressions
that result from them; we should give the motor phonetic con-
text of the misarticulation the attention it deserves (p. 161).

In the following paragraph they go on to say:
In implementing such a program in practical therapy an
intensive articulation testing program is required. All pho-
netic contexts of the misarticulated sound should be explored,
and therapy should begin with the syllable that is most nearly
correct in the subject's normal utterance (p. 161).
Of course Van Riper and Irwin do not recommend the phonetic context ap-
proach to the exclusion of other approaches. However, they do offer
clinical evidence that the method is effective, especially with those

cases in which misarticulations are inconsistent.

In Building Basic Articulation Skills, Griffith and Miner (1973a) have

provided a phonetic context analysis of the nine most frequently mis-
articulated phonemes as they occur in the 1,002 most frequently occur-
ring wordé. They also considered the obtained contexts in terms of the
syllabic position of the phoneme and the stress of the syllable in which
the phoneme occurs. The first 1,002 words of the Thorndike-Lorge (1944)
10,000 most frequently occurring words was used for this analysis.
Griffith and Miner suggest that the clinician utilize the obtained phonetic
context in which the error sound is correct or nearly correct. The clini-

cian is then able to select stimulus words for therapy which are most
likely "to produce correct articulation of a sound in the shortest possible

time" (p. 23).
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Griffith and Miner (1973b) have investigated the relationship between
phonetic context and 2ipf's Law. 2Zipf (1965) found that there is an in-
verse relationship between word length and word frequency. Griffith and
Miner hypothesized and confirmed that if words rank order themselves in
terms of frequency of occurrence, then phonetic contexts also do so.
They also provide further insights into the relevance of phonetic context
to articulation testing and therapy. It is suggested that concentrating on
the most frequently occurring contexts in the assessment of articulatory
performance would "align the testing situation with the demands for
language usage placed on the child" (p. 2). In reviewing the stimulus
items used on nine commonly used articulation tests, Griffith and Miner
conclude that frequency of occurrence of phonetic contexts has not been
taken into account in constructing such tests. With respect to therapy,
and specifically selection of stimulus words for therapy, it is stated:
"For the child with an articulation disorder, mastery of the major phone-
tic contexts gives him greater opportunities for communicative success"
(p. 3).

Schneider (1973) investigated the relationship between phonetic
context and articulation ability. Using the most freocuently occurring
contexts as found by Griffith and Miner (1973a), she administered a deep
test of /r/, /s/, and /1/ to /r/-. /s/-, and /1/-defective children

respectively. She found that the contexts of each phoneme rank ordered
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themselves in terms of the percentage of children who articulated the
sound correctly in a particular context. It was further concluded that
neither syllabic position or stress when acting alone influenced the rank
ordering of contexts, but rather "an interaction of these parameters was

a greater determining factor in the rank ordering" (p. 43). Schneider also
investigated the relation between her obtained rank ordering of phonetic
contexts for frequency of occurrence. She found that the two rank orders
were not related: "The most frequently occurring phonetic contexfs were
not produced correctly more frequently nor were they the least correctly
produced” (p. 46). Schneider concludes: "Phonetic context and articu-
lation ability are clearly related in that certain contexts facilitate cor-
rect production, whereas, other contexts tend to inhibit correct production.
The value of deep tests of articulation has been substantiated in this

investigation" (p. 62).

The Syllable

Stetson (1951) has shown that the syllable is the basic unit of
speech as it is produced. He found that the syllable was composed of
three parts or "factors": (1) a "releasing factor," (2) a "vowel shaping
factor, " and (3) an "arresting factor." The releasing of the syllable may
be accomplished by a chest pulse (contraction of the intercostal muscles
causing a rapid rise in pressure) alone or in combination with a "conso-

nant movement." The arresting factor may be a chest pulse alone, a
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consonant alone, or a chest pulse and consonant movement in combina tion.
Vowel shaping is accomplished by shaping the vocal tract for a particular
vowel. This analysis yields four possible types of syllables: OVO, CVO,
OVC, and CVC where O represents the chest pulse, V the vowel, and C
the consonant.

The factors of the syllable, then, are the phonemes. It is Stetson's
point, however, that the phonemes are not produced independent of the
syllable, i.e., in speech as it is produced, phonemes do not exist in
and of themselves, but only as a part of the syllable which they form.
Stetson says: "They may be named as if separate Zé-ntitie§7, but that is
merely a convenient abstraction" (p. 8). Thus, consonants function to
release or arrest a syllable and vowels function to shape the vocal tract
for the syllabic pulse.

Stetson concluded that speech, as it is produced, is organized as
follows:

Any utterance however simple has the essential movement

units: the syllable is an integration of the three syllable

factors; the syllable or syllables are components of a foot;

the foot or feet are components of a breath group; the breath

group or breath groups compose a phrase (p. 10).

Each of the units represents a physiological entity or movement that occurs

during speech. All of the movement units occur in an utterance whether

it consists of one syllable or many.
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Keenan (1961) has criticized the traditional classification of pho-
nemes as being in the initiall, medial, or final position of words. He
points out that when a phoneme is said to be in the medial position of a
word, we are actually saying only that sound "is neither the first nor the
last sound in that word" (p. 171). He further points out that, within its
syllable, the "medial" sound may function in a variety of phonetic con-
texts, in different syllabic positions, and in syllables with differing
stress. As clinical evidence of the problems caused by the medial word
position category, he gives a case history in which inconsistent articu-
lations of a "medial" /g/ and /k/ were observed. Further analysis of
the subject's production of the sounds in various words revealed that
syllabic position and stress seemed to be relevant variables in the sub-
ject's articulations of the sounds. To eliminate the vagueness caused by
the medial word position classification, Keenan recommends that conso-
nants be considered only in terms of their function in their syllable, i.e.,
prevocalic and postvocalic. A third category, intervocalic, is recommended
for "consonants which cannot be unequivocably placed with either the pre-
ceding or the following vowel” (p. 173). However, it is obvious that the
intervocalic classification crosses the syllable boundary, and thus con-

tradicts Keenan's basic recommendation.

The Phoneme

Zipf (1965), in advancing his principle of economy of time and effort
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from the word to the phoneme, concluded that the frequency of occur-
rence of a phoneme is inversely related to the "magnitude of complexity"
of the phoneme. He pointed out that the phoneme, unlike the word, is
the smallest unit of distinctive significance in speech and thus, very
difficult to quantify in terms of complexity. Zipf was obviously attempt-
ing to establish aspects of the phoneme which were analogous to the
length of words. He resorted to an analysis of phonemes very similar to
the distinctive features analysis of today (it should be pointed out here
that Zipf's book was originally published in 1935). He viewed phonemes
as "constellations,or configurations, of articulatory sub-gestures, ar-
ranged partly or completely in sequential order, some sequences running
concurrently with others . . ." (p. 60). To evaluate the relative com-
plexity of phonemes, pairs of phonemes were selected which had the
"essential sequences" in common, but differed by one element: (1) as-
pirated and unaspirated stops, (2) lenes and fortes stops, and (3) voice-
less and voiced stops. The unaspirated, lenes, and voiceless stops re-
spectively, were in Zipf's view, the less complex of each pair, and
therefore, should occur more frequently than their cognates. The aspir-

ated—unaspirated stops and lenes—fortes stops in Peipingese Chinese,

Danish, Cantonese Chinese, and Burmese were compared for frequency
of occurrence in the language. In all instances, except for one phoneme

pair in Burmese, the unaspirated and lenes stops occurred with greater
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relative frequency. Voiced and unvoiced stops in 12 different languages
(including English) were compared for frequency of occurrence in the
language. OQOut of 35 comparisons made, in only two instances did the
voiced stop occur with greater relative frequency than the voiceless stop.
Dewey (1923) conducted a word, syllable, and phoneme count based
ona 100,000 word sample taken from printed material. Of particular in-
terest to the present study are the results of Dewey's data on the frequency
of occurrence of speech sounds. His word count yielded 10,119 different
words, of which 1,027 occurred more than ten times each. Each of these
1,027 words was transcribed phonet.ically using the "Revised Scientific
Alfabet." The Revised Scientific Alfabet differs from the current Inter-
national Phonetic Association (IPA) alphabet in that it does not recognize
the consonant /hw/ and the vowels /»/ and /#/, while recognizing 14
other pure vowels in contrast to the IPA's 12. The occurrence of a pho-
neme in a word was weighted by the number of times the word appeared
in the sample. Dewey found that of the 372,729 occurrences of phonemes
in his sample, 62.10% of them were consonants and 37.90% vowels and
diphthongs. The ten most frequently occurring consonants of Dewey's
study will be compared with those of the present study in Chapter IV.
The vowels of Dewey's study will not be compared because of incom-

patibility with the IPA alphabet.
French, Carter, and Koenig (1930) performed an analysis similar to

Dewey's based on a total sample of 79,390 words derived from telephone
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conversations in New York City. Their word count yielded 2,240 differ-
ent words. Each of the words was then transcribed phonetically using
the pronunciation which the authors 'regarded as being the typical pro-
nunciation heard in reasonably enunciated conversation among educated
persons in New York" (pp. 310-311). The particular phonetic alphabet
used was not specified; however, it was not the IPA alphabet. Once the
words had been transcribed, the sounds comprising each word were
weighted by the number of times the word occurred in the total sample.
Thus, the frequency of occurrence of sounds was calculated on the basis
of the frequency of occurrence of the sound in the total 79,390 word
sample. The authors reported their relative frequency data under three
headings: vowels, initial consonants, and final consonants. The vowels
were further subdivided into accented and unaccented. The two conso-
nant categories were further subdivided into simple (singles) and
compound (blends).

Fletcher (1953) presents an adaptation of the French et al. data in
which he has combined the initial--final and simple--compound classi-
fications. The ten most frequently occurring consonants resulting from
Fletcher's adaptation are compared with those of the present in Chapter IV.

Tobias (1959) recognized a limitation of the French et al. (1930)
study: the transcription of the words according to the authors' (who were

engineers) notions of typical pronunciation of educated persons in New
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York rather than according to General American pronunciation as recog-
nized by a competent authority. Tobias retranscribed the French et al.
word lists according to the General American pronunciation as given by
Kenyon and Knott (1953). In those instances where more than one accept-
able pronunciation was given, "egual weight was arbitrarily given to each
pronunciation” (p. 631), Tobias further adapted the French et al. data to
the IPA alphabet for comparison with his results. He concludes from the
comparison that for the "general user . . . there is no grave risk in ac-
cepting most of the French, Carter, and Keonig tabulation . . ." (p. 631).
However, for those who must use "more stringent criteria" he suggests
use of his tabulation. The ten most frequently occurring phonemes, the
ten most freauently occurring consonants, and the five most frequently
occurring vowels of Tobias' tabulation and his adaptation of the French
et al. data are compared with those of the present study in Chapter IV.
Mader (1954) investigated the relative frequency of occurrence of

phonemes in the speech of first, second, and third grade school children.
The speech samples were obtained through directed interviews with the
children. Analysis of freauency of occurrence of phonemes was done in

a manner similar to French et al. (1930), except that pronunciations as

given by the "Webster's Collegiate Dictionary" were used. Mader's ten

most freaquently occurring consonants are compared with those of the

present study in Chapter IV.
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Faircloth and Faircloth (1973) cite previous research by S. R.
Faircloth (1970) on the frequency of occurrence of phonemes. No details
concerning the methodology used in the study are given, except to say
that "a phonological analysis of the spontaneous natural language of a
group of normally speaking subjects" was performed (Faircloth and
Faircloth, 1973, p. 17). Rank orders of the vowels and of the consonants
based on frequency of occurrence are given. The ten most frequently
occurring consonants and the five most frequently occurring vowels are

compared with those of the present study in Chapter IV.

Summary

The literature cited indicated that phonetic context is a relevant
variable in articulatory behavior and should be a primary consideration in
the selection of stimuli for articulation testing and therapy. The syllable
was seen as the valid unit of analysis for phonetic context. Moreover,
the function of phonemes in the syllable and the stress of the syllable
were shown to be essential factors to be considered in phonetic context
analysis. It was found that words, phonemes, and phonetic contexts
rank-order themselves in terms of frequency of occurrence. The literature
further indicated that frequency of occurrence of phonetic contexts is an

important consideration from both a linguistic and a clinical point of view.



CHAPTER III

PROCEDURES

For purposes of this study, the syllable was considered the valid
unit of analysis for phonetic context. Using Stetson's (1951) model of
the elements of the syllable, consonants or consonant blends either re-
lease (herein termed "initial") or arrest (herein termed "final") the
syllable. Vowels may occur in the initial, medial, or final position of
the syllable. The phonetic context of a consonant occurring as a single
would be consonant + vowel (CV) or vowel + consonant (VC), depending
on the function of the consonant in the syllable. The phonetic context
of a consonant occurring in a blend would be the blend itself. The pho-
netic context of a vowel which occurs in the initial or final syllable
position would be the consonant following or preceding it, respectively.
Vowels which occur in the medial syllable position, would have as their
phonetic context the consonant preceding them. Only two degrees of
syllabic stress were recognized in this study: when the syllable received
the primary stress of a word, it was designated "accented"; all other

syllables were designated "unaccented."

19
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The 1,002 most frequently occurring words used for this study were
those of the Thorndike-Lorge (1944) list of most frequently occurring words.
Griffith and Miner (1973b) have justified the use of the Thorndike-Lorge
list over the many word frequency counts available. They cite an 80 to
90 percent agreement between the first 1000 words on the Thorndike-

Lorge list and other lists. "The lack of complete (100%) agreement can

be attributed to sampling error. Since the Thorndike-Lorge study was one
of the largest and therefore, has a smaller sampling error, it was chosen
as the preferred list for generating phonetic context frequency data" (p. 4).

Griffith and Miner (1973c) have analyzed the 1,002 most frequently
occurring Thorndike-Lorge words according to the occurrence of a particu-
lar phoneme in a word, the syllabic position of the phoneme, and the stress
of the syllable in which the phoneme occurs. The present investigator
utilized the Griffith and Miner word lists as his source for words to be
analyzed.

The following procedure was used in the analysis: (1) The words
containing a particular phoneme were located in the Griffith-Miner lists.
(2) Each word was written in the center of a 3"x 5" card. (3) The syllabic
position of the phoneme and the stress of the syllable in which the pho-
neme occurred was noted in the lower left corner of the card. (4) The
phonetic context of the phoneme was determined, using the first pronun-

ciation given by Kenyon and Knott (1953) for the word. (5) The phonetic
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context of the phoneme was noted in the upper left corner of the card.
(6) The cards obtained for a particular phoneme were sorted according to
context and syllabic position and stress. (7) The cards obtained from the
sorting were counted. (8) The frequencies of contexts were recorded
according to syllabic position and stress.

One departure was taken from the Griffith and Miner (1973c) analysis.
In considering words containing /j/ followed by /u/, for example, “news,"
Grifﬁth and Miner regard both the /j/ and the /u/ as being in the medial
syliabic position. Having a consonant occur in the medial position,
however, is not compatible with the syllabic model used in the present
study. Kenyon and Knott (1953) state:

/iu/ would not be separately listed as a vowel symbol, being

a consonant plus vowel, except for comparison with the

diphthong /Iu/, with which it often alternates, for /ju/ is
of the same nature as other combinations of consonantal /j/

plus a vowel (as in "ye" /je/, "yaw" /io/, "yet" /j et/.
etc.) or of consonantal /w/ plus a vowel ("we" /wi/, "way"
/we/, "woe"/wo/, etc.). (p. xx)

Therefore, for purposes of this study, /ju/ was considered as any other

consonant plus vowel. In the word "news, " for example, /j/ was con:-

sidered as part of the /nj/ blend in the initial position.



CHAPTER IV
RESULTS AND DISCUSSION

The phonetic context distributions of each of the 33 phonemes
analyzed are reported in this chapter. In addition, the phonetic context
distributions derived by Griffith and Miner (1973a) for /t/, />/, /& /.
/Y. /s/., /2/. /f/. /tf/. and /d 8/ are reported. The combination of
these two sets of data represents the phonetic context distributions for
all General American phonemes except /r.n/, /1:1/, and /.l/.

The data of the present study and those of Griffith and Miner (1973a)
were further subjected to the following descriptive analyses: (1) high-
and low-frequency vowel contexts of consonants, (2) frequency of occur-
rence of phonemes, and (3) distribution of consonants on syllabic variables.

The results of these analyses are reported.

Frequency Distributions of Phonetic Contexts

The frequency distributions of phonetic contexts for each phoneme
are shown in Tables 1 through 42. The contexts are presented in rank
order according to frequency of occurrence in each of the position/stress

categories (Initial/Accented, Initial/Unaccented, Medial/Accented,

22



23

Medial/Unaccented, Final/Accented, and Final/Unaccented).

Table for

consonants that occur with both vowels and consonants are subdivided

into their vowel contexts and blend contexts.

TABLE la.--/p/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
(pe) 6 6 15.00 15.00
[p1) 5 11 12.50 27.50
(1poe) 5 16 12.50 40.00
(pa] 5 21 12.50 52.50
(po]) 4 25 10.00 62.50
(pi) 3 28 7.50 70.00
(pu]) 3 31 7.50 77.50
(pe) 2 33 5.00 82.50
(pr) 2 35 5.00 87.50
(pavu] 2 37 5.00 92.50
[pa) 1 38 2.50 95.00
- 29| 1 39 2.50 97.50
(po1) 1 40 2.50 100.00
1/UA
[pa] 4 4 33.33 33.33
(p?) 4 8 33.33 66.66
(p}] 3 11 25.00 91.66
(pe) ) 12 8.33 100.00
F/A
(ap] 5 5 22.73 24273
[ 1ip] 3 8 13.64 36.37
[1p]) 3 11 13.64 50.01
(=p) 3 14 13.64 63.65
(ep] 2 16 9.09 72.74
(+p] 2 18 9.09 81.83




TABLE la--Continued
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Context f Ct % Cum. %
(ep] 1 19 4.55 86.38
(op] 1 20 4.55 90.93
(up] 1 21 4.55 95.48
[a1p]) 1 22 4.55 100.00

F/UA
[ap) 1 1 100.00 100.00

TABLE 1b.--/p/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %

I/A

(pr] 13 13 81.25 81.25

(p1]) 3 16 18.75 100.00
I/UA

(pr] 3 8 100.00 100.00
F/A

(pt) 3 3 75.00 75.00

(ps) 1 4 25.00 100.00




25

TABLE 2a.--/b/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[b1] 9 9 22.50 22.50
[bee) 5 14 12.50 35.00
[be]) 4 18 10.00 45.00
[bi) 3 21 7.50 52.50
[be) 3 24 7.50 60.00
[bo) 3 27 7.50 67.50
[(ba) 3 30 7.50 75.00
(ba) 2 32 5.00 | 80.00
[b»]) 2 34 5.00 85.00
[ba1] 2 36 5.00 90.00
[bs) 1 37 2.50 92.50
[bU] 1 38 2.50 95.00
[bau] 1 39 2.50 97.50
[bo1) 1 40 2.50 100.00
I/UA
(b1] 10 10 45.45 45.45
[ba) 5 15 22.73 68.18
[b>] 4 19 18.18 86.36
(b}] 3 22 13.64 100.00
F/A
[~b] 5 5 62 .50 62.50

[ab] 3 8 37.50 100.00
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Context f Ct % Cum. %
I/A
[br] 10 10 62.50 62 .50
[b1]) 4 14 25.00 87.50
(b3) 2 16 12.50 100.00
I/UA
(b1) i 1 50.00 50.00
(b3) 1 2 50.00 100.00

TABLE 3a.--/t/-Vowel Combinations by Syllabic

Position and Stress

Context f Ct % Cum. %
1/A
(te]) 6 6 17.65 17.65
(t1) 5 11 14.71 32.36
(te]) 4 15 11.76 44.12
[tal] 4 19 11.76 55.88
[tu) 3 22 8.82 64.70
[t4]) 2 24 5.88 70.58
[to) 2 26 5 88 76.46
[to]) 2 28 5.88 82.34
[t»] 2 30 5.88 88.22
[ta) 1 31 2.94 91.16
[tu] 1 32 2.94 94.10
[t.] 1 33 2.94 97.04
[ tav]) 1 34 2.94 100.00
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TABLE 3a.--Continued

Context f Cf % Cum. %
I/UA
[t1) 138 13 30.95 30.95
[t>) 13 26 30.95 61.90
[ta) 8 34 19.05 80.95
(tp]) 4 38 9.52 90.47
[t]) 2 40 4.76 95.23
[tu) 1 41 2.38 97.61
[ta1) 1 42 2.38 100.00
F/A
[a1t] 12 12 13.48 13.48
[it) 11 23 12.36 25.84
[1t] 10 33 11.24 37.08
[et]) 10 43 11.24 48.32
[st) 9 52 10.11 58.43
(=t] 8 60 8.99 67.42
[at) 7 67 7:8% 75.29
([ot]) 5 72 5.62 80.91
[aUt] 5 a7 5.62 86.53
[ot] 4 81 4.49 91.02
[~t) 3 84 3.37 94.39
[ut]) 2 86 2.25 96 .64
(ut) 2 88 2.25 98.89
[»t) L 89 | 1.12 100.00
F/UA
oti 6 6 42.86 42.86
It 4 10 28.57 71.43
[at) 2 12 14.29 85.72
[ut) 1 13 7.14 92.86
[ot) 1 14 7.14 100.00
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Context f: Ct % Cum. %
I/A
[st) 19 19 46.34 46.34
[tx]) 12 31 29.27 75.61
[stx]) 7 38 17.07 92.68
[tw] 3 41 7.32 100.00
1/UA
[tr] 3 3 100.00 100.00
F/A
(st] 19 19 28.36 28. 36
[nt] 16 35 23.88 52.24
[rt] 10 45 14.93 67.17
(kt) 5 50 7.46 74.63
[1t] 4 54 5.97 80.60
[ts] 4 58 5.97 86.57
(pt] 3 61 4.48 91.05
[£¢] 3 64 4.48 95.53
[kst] 1 65 1.49 97.02
Elpt] 1 66 1.49 98. 51
nst) 1 67 1.49 100.00
F/UA
[nt] 6 6 60.00 60.00
(st] 3 9 30.00 90.00
[xt) 1 10 10.00 100.00
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TABLE 4a.--/d/-Vowel Combinations by Syllabic Position and Stress

Context f (@34 % Cum. %
I/A
[a1]) 7 7 19.44 19.44
(de) 5 N, 13.89 33.33
[d1]) 4 16 o L 44 .44
[a.] 4 20 11.11 55.55
[de]) 3 23 8.33 63.88
[de] 3 26 8.33 2 - 2l
[do] 2 28 5.56 V7. 77
[do] 2 30 5.56 83.33
[daU]) 2 32 5.56 88.89
[Cee) 1 33 2.78 91.67
(du] 1 34 2.78 94 .45
[au]) 1 35 2.78 97.23
[da1] 1 36 2.78 100.00
I/UA
[a1]) 10 10 40. 00 40.00
[a3) 6 16 24.00 64.00
[de) 6 22 24.00 88.00
(ap) V, 24 8.00 96 .00
[do]) 1 25 4.00 100.00
F/A
[eqa) 11 11 17.74 1 7% 74
(a1d] 11 22 17.74 35.48
[ud] 7 29 11.29 46 .77
[ed] 6 35 9.68 56.45
[1a]) 5 40 8.06 64.51
[sa) 4 44 6.45 70.96
[Ad] 4 48 6.45 77.41
[»a) 4 52 6.45 83.86
[14]) 3 55 4.84 88.70
[ad] 2 57 3.23 92.93
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Context f Cft % Cum. %
[ud) 2 59 3.23 95.16
[aud] 2 61 3.23 98.39
[od] 1 62 1.61 100.00

F/UA
[ad] 5 5 45.45 45.45
(#d) 3 8 27.27 72.72
[ 14) 1 9 9.09 81.81
[od) 1 10 9.09 90.90
[pd) 1 11 9.09 100.00

TABLE 4b.--/d/-Consonant Combinations by Syllabic Position and Stress
Context f Ct % Cum. %

I/A

[ax) 7 7 70.00 70.00

[a3] 3 10 30.00 100.00
L/UA

[ar]) 2 2 100.00 100.00
F/A

[nd) 28 22 51.16 51.16

[14] 13 35 30.23 81.39

(ra) 8 43 18.60 100.00
F/UA

[na) 3 3 100.00 100.00
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TABLE 5a.--/k/-Vowel Combinations by Syllabic Position and Stress

Context f Ctf % Cum. %
I/A
[ka) 9 9 18.74 18.75
(1ce) 8 17 16.67 35.42
[ko) 7 24 14.58 50.00
[ka) 5 29 10.42 60.42
[xo) 5 34 10.42 70.84
(k1) 4 38 8.33 79.17
[ke) 2 40 4,17 83.34
(xe) 2 42 4,17 87.51
[xU) 2 44 4.17 91.68
(ki) 1 45 2.08 93.76
[ku) 1 46 2.08 95.84
[xaz) 1 47 2.08 97.92
(xau) 1 48 2.08 100.00
1/UA
[xa) 9 9 64.29 64.29
[x}] 3 12 21.43 85.72
(k1) 1 13 7.14 92.86
[ke) 1 14 7.14 100.00
F/A
[ek]) 6 6 16.22 16.22
(1] 5 11 13.51 29.73
[ek] 5 16 13.51 43.24
[2ek) 4 20 10.81 54.05
[uk) 4 24 10.81 64.86
3] 3 247 8.11 72.97
[ak] 3 30 8.11 81.08
[ok] 3 33 8.11 89.19
[ox] 2 35 5.41 94,60
[k]) 1 36 2.70 97.30
(a1k] 1 37 2.70 100.00




TABLE 5a.-~-Continued
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Context f Ef % Cum. %
F/UA
[ 1x] 8 8 80.00 80.00
[ak]) 2 10 20.00 100.00

TABLE 5b.--/k/~Consonant Combinations by Syllabic Position and Stress

Context f (@} % Cum. %
I/A
[x1] 0 10 37.04 37.04
(kw) 6 16 22.22 59.26
[xrx) 5 21 18.52 77 .78
[sk]) 5 26 18.52 96.30
[skw] 1 27 3.70 100.00
F/A
[xt) 5 5 29.41 29.41
[(nk]) 4 9 23.53 52.94
[xk] 3 12 17.65 70.59
(xs) 2 14 11.76 82.35
[sk] 1 15 5.88 88.23
[1x] 1 16 5.88 94.11
[kst] 1 17 5.88 100.00
F/UA
[xt) 1 100.00 100.00
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TABLE 6a.--/g/-Vowel Combinations by Syllabic Position and Stress

Context f: Cf % Cum. %
I/A
[g€) 6 6 20.69 20.69
[9a) 5 11 17.24 37.93
(ge) 4 15 13.79 51.72
(go] 4 19 13.79 65.51
(o1) 3 22 10.34 75.85
(o) 2 24 6.90 82.75
[go] 1 25 3.45 86.20
(oU] 1 26 3.45 89.65
(9] 1 27 3.45 93.10
(o=) 1 28 3.45 96.55
(gar] 1 29 3.45 100.00
I1/UA
(g90) 1 1 33.33 33.33
(o) 1 2 33.33 66.66
[9}1) 1 3 33.33 100.00
F/A
(1g] 2 /) 28.57 28.57
(eg) 2 4 28.57 57.14
[2¢g) 1 5 14.29 71.43
[29] 1 6 14.29 85. 72
(ve) 1 7 14.29 100.00
F/UA
(19] 1 1 50.00 50. 00
[ag] 1 2 50.00 100.00
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Context f Ct % Cum. %
/A
(or) 11 11 84.62 84.62
[91] 2 173 15.38 100.00
1/UA
(91] 2 2 100.00 100.00

TABLE 7a.--/f/-Vowel Combinations by Syllabic

Position and Stress

Context f? Ct; % Cum. %
1/A
(£1) 8 8 14.81 14.81
[£2) 7 15 12.96 27.77
(fa] 6 21 11.11 38.88
[fa1) 6 27 11.11 49.99
[£e]) 5 32 9.26 59.25
[fe] 4 36 7.41 66.66
[ £2) 4 40 741 74.07
[£o) 4 44 7.41 81.48
(£1] 3 47 5.56 87.04
[fU) 2 49 3.70 90.74
(fu) 2 51 3.70 94.44
(£2] 2 53 3.70 98.14
(rav) 1 54 1.85 100.00
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35

Context f (8 % Cum. %
I/UA

[£a2] 2 2 50.00 50.00

[fo] 1 3 25.00 75.00

(£2) 1 4 25.00 100.00
F/A

[=f] 1 1 100.00 100.00
F/UA

[=f] 1 1 100.00 100.00

TABLE 7b.--/f/-Consonant Combinations by Syllabic Position and Stress

Context ) Ct % Cum. %
I/A
[£x]) 9 9 56.25 56.25
(£1] 4 13 25.00 81.25
[£3) 3 16 18.75 100.00
F/A
[1f]) 5 5 62.50 62.50
(£t) 3 8 37.50 100.00
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TABLE 8a.--/v/-Vowel Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
[ wee) 3 3 A7 527 27.25
(vi) 2 5 18.18 45.45
[ve) 2 7 18.18 63.63
{var) 2 9 18.18 81.81
[vo) 1 10 9.09 90.90
[ va1] 1 11 9.09 100.00
I/UA
[ ver) 3 3 60.00 60.00
[v1) 1 4 20.00 80.00
[ve) 1 5 20.00 100.00
F/A
[ev]) 10 10 27.03 27.03
[av]) 5 15 13.51 40.54
[1v] 4 19 10.81 51.35
[uv] 4 23 10.81 62.16
[a1v]) 4 27 10.81 72.97
[1v] 3 30 8.11 81.08
[ev]) 3 33 8.11 89.19
[=v]) 2 35 5.41 94.60
[ev]) 1 36 2.70 97.30
[»v] 1 37 2.70 100.00
F/UA
[1v) 1 1 100.00 100.00
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TABLE 8b.--/v/-Consonant Combinations by Syllabic Position and Stress

- Context f Ct % : Cum. %
/A
{v]) 1 1 100.00 100.00
F/A
[1v] 1 1 50.00 50.00
(1vz) 1 2 50.00 100.00
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TABLE 9a.--/¢ /-Vowel Combinations by Syllabic Position and Stress

Context f (€)? % Cum. %
I/A
[e1] 3 3 42.86 42,86
[ 82] 1 4 14.29 57.15
CEY 1 5 14.29 71.41
[ex] 1 6 14.29 85.73
[eau] 1 7 14.29 100.00
1/UA
[e1] 3 3 . 75.00 | 75.00
[e>] 1 4 25.00 100.00
F/A
[eo] 2 2 18.18 18.18
[ue] 2 4 18.18 36.36
(>e] 2 6 18.18 54.54
[aue] 2 8 18.18 72.72
(=0) 1 9 9.09 81.81
{o6] 1 10 9.09 90.90
[~6) 1 11 9.09 100.00

TABLE 9b.--/68 /-Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
1/A
[er] 2 2 100.00 100.00
F/A
(re] 2 2 66.67 66.67

(18] 1 3 33.33 100.00
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TABLE 10.--/8/-Vowel Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
(3e) 5 5 31.25 31.25
[81]) 3 8 18.75 50.00
[ dve) 2 10 12.50 62.50
[ o) 2 12 12.50 75.00
[31) 1 13 6.25 81.25
[3e] 1 14 6.25 87.50
[3.] 1 15 6.25 93.75
[dau) 1 16 6.25 100.00
L/UA
[3>) 6 6 85.71 85.71
(85] 1 7 14.29 100.00
F/A
[«3) 3 3 37.50 &7 .50
(=3) 2 5 25.00 62.50
[.9) 2 7 25.00 87.50
[ 13) 1 8 12.50 100.00
F/UA
[13) 2 2 100.00 100.00
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TABLE 1la.--/s/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
1/A
[se] 22 [ 2% 25.00 25.00
(s1] 12 . 34 13.64 38.64
[s.] 10 44 11.36 50.00
[s84] 9 53 10,23 60.23
[sa1]) 9 62 10.23 70.46
(s3] 6 68 6.82 77.28
[se] 5 73 5.68 82.96
[s2] 5 78 5.68 88.64
[so] 4 82 4.55 93.19
[su] 2 84 2.27 95. 46
[sau] 2 86 2.27 97.73
(9] 1 87 1.14 98.87
[s>1) 1 88 1.14 100.00
I/UA
[s3) 8 8 61.54 61.54
[se]) 3 11 23.08 84.62
[sc] 1 12 7.69 92.31
[so]) 1 13 7.69 100.00
F/A
[1s] 10 10 21.28 21.28
(es] 9 19 19.15 40.43
[es) 6 25 12.77 53.10
(=) 6 31 12.77 65.97
[is] 3 34 6.38 72 .35
[oa] 3 82 6.38 78.73
[a1s]) 3 40 6.38 85.11
[~s) 2 42 4.26 89.37
[as] 1 43 2.13 91.50
[os] 1 44 2.13 93.63
[us] 1 45 2.13 95.76
[aUs] 1 46 2.13 97.89
[21s] 1 47 2.13 100.00
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TABLE 11a.--Continued

Context f Ct % Cum. %
F/UA
[1s] 8 8 66.67 66.67
(as] 4 12 3383 100.00

TABLE 11b.--/s/-Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
[st] 19 19 37.25 37.25
[sp] 11 30 21.57 58.82
[strx] 7 37 13.73 72.55
[sk] 4 41 7.84 80.39
[sm] 3 44 5.88 86.27
(spr] 2 46 3.92 90.19
[sp1] i 47 1.96 92.15
[ skw) 1 48 1.96 94.11
[sn] 1 49 1.96 96.07
[s1] 1 50 1.96 98.03
[sw] 1 51 1.96 100.00
F/A

(st] 19 19 46.34 46.34
[ns] 8 27 19.51 65.85
[ts] 4 31 9.76 75.61
(rs] 3 34 7.32 82.93
[xs] 2 36 4.88 87.81
[sk] 1 37 2.44 90.25
[(nst) 1 38 2.44 92.69
[1s] 1 39 2.44 95.13
(ps] 1 40 2.44 97.57
[xst] 1 41 2.44 100.00




TABLE 11b.--Continued
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Context f Cf % Cum. %
F/UA
[ns) 4 4 66.67 66.67
(st) 2 6 33.33 100.00

TABLE 12a.--/z/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[z1] 1 1 25.00 25.00
[x==) 1 2 25.00 50.00
(z.) 1 3 25.00 75.00
[za1) 1 4 25.00 100.00
I/UA
[za) 3 3 75.00 75.00
[z1) 1 4 25.00 100.00
F/A
[1z] 6 6 16.22 16.22
(uz) 6 12 16.22 32.44
[oz] 5 17 13.51 45.95
(iz) 4 21 10.81 56.76
[~z) 4 25 10.81 67.57
[a1z]) 4 29 10.81 78.38
([ez) 3 32 8.11 86.49
[eez) 2 34 5.41 91.90
(az) 2 36 5.41 97.30
[ez) 1 37 2.70 100.00




TABLE 12a.--Continued
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Context f Ct % Cum. %
F/UA

(a1z) ; 2 50.00 50.00

[1z) 1 3 25.00 75.00

[ez]) 1 4 25.00 100.00

TABLE 12b.--/z/-Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/ S _
[1vz) 1 1 100.00 100.00
__ /U8 e
(mz) 1 100.00 100.00
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TABLE 13.--///-Vowel Combinations by Syllabic Position and Stress

Context f (G} % Cum. %
I/A
(/o) 4 4 9.2.22 29 22
/o) 3 /] 16.67 38.89
(/i) 2 9 11.11 50.00
(fe) 2 11 11.11 61.11
(/a) 2 13 11.11 72.22
/1] 1 14 5.56 77.78
/e) 1 15 5.56 83. 34
(/=) 1 16 5.56 88.90
(fu) 1 17 5.56 94, 46
(fau) ] : 18 5.56 100.00
1/UA
[/s] 7 7 100.00 100.00
F/A
(/] 5 5 41.67 41.67
(e/] 3 8 25.00 66.67
(ef] 2 10 16.67 83.34
(=] 1 11 8.33 91.67
(/] 1 12 8.33 100.00
F/UA
(1)) 3 3 100.00 100.00
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TABLE 14.--/3/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/UA
(au] 1 1 100.00 100.00
F/A
(es) 2 2 100.00 100.00




TABLE 15a.--/h/-Vowel Combinations by Syllabic Position and Stress
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Context f Ct % Cum. %
I/A
[ hee) 9 9 19.57 19.57
[he) 8 17 17.39 36.96
[{h1) 6 23 13.04 50.00
[(no] 4 27 8.70 58.70
[(he) 4 31 8.70 67 .40
[ni] 3 34 6.52 73.92
(ha) 3 37 6.52 80.44
[ha1) 3 40 6.52 '86.96
[no] 2 42 4,35 91.31
[h.) 2 44 4.35 95.66
( hav) 2 46 4.35 100.00
1/UA
[h1) 1 1 33.33 33.33
[her) 1 ) 33.33 66.66
[nhavu) 1 3 33.33 100.00

TABLE 15b.--/h/-Consonant Combinations by Syllabic Position and Stress

Context

Cft

%

Cum. %

I/I_\

%))

100.00




TABLE 16a.--4&f /-Vowel Combinations by Syllabic Position and Stress
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Context )i Ct % Cum. %
I/A
tfe 2 2 22.122 22.22
{\[1 1 3 11.11 3883
(t/1] 1 4 117 44. 44
(tfe) 1 5 11.11 55.55
[ /=] 1 6 11.11 66.66
[tfa] I 7 11.11 97 R
[t/a1) I 8 11.11 88.88
[t/») 1 9 11.11 100.00
I/UA
(tf=] 3 3 75.00 75.00
(t/3) 1 4 25.00 100.00
F/A
[it/) 5 5 38.33 33.33
[1t/] 3 8 20.00 58..38
[~t/]) 3 11 20.00 73.33
[t/ ) 2 13 13.33 86.66
[at/) 1 14 6.67 93.33
(»t/) 1 15 6.67 100.00

TABLE 16b.--/tf/-Consonant Combinations by Position and Stress

Context f Ct % Cum. %
F/A
[n'J] 3 3 75.00 75.00
[nj] 1 4 25.00 100.00




TABLE 17a.~-/dg /-Vowel Combinations by Syllabic Position and Stress
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Context f Cf % Cum. %

/A

[aze]) 4 4 26.67 26.67

[dz»>) 3 7 20.00 46.67

[dga1) 3 10 20.00 66.67

[dga) 2 12 13.33 80.00

[d5-]) ) 14 13.33 93.33

[dz>) 1 15 6.67 100.00
I/UA

[age] 2 2 50.00 50.00

[dx1) 1 3 25.00 75.00

(dgs] 1 4 25.00 100.00
F/A

[eds) 2 2 40.00 40.00

[1d3) 1 3 20.00 60.00

[edz] 1 4 20.00 80.00

[Ad3) 1 5 20.00 100.00
F/UA

[1d3] 1 1 100.00 100.00

TABLE 17b.--As /-Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
F/A
[rds] 3 3 60.00 60.00
[nds] 2 5 40.00 100.00
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TABLE 18a.--/m/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
(ne] | 11 11 17.19 17.19
(m1] | 9 20 14.06 31.25
(=] 7 27 10.94 42.19
[a.] 6 33 9.38 51.57
(mi] 5 38 7.81 59.38
[mal] 5 43 7.81 67 .19
(me] 4 47 6.25 73.44
(me] 4 51 6.25 79.69
(mu] 4 55 6.25 85. 94
(mau] 4 59 6.25 92.19
(mo] 3 62 4.69 96.88
(ma) 2 64 3.13 100.00
I/UA
(ma) 12 12 66.67 66.67
(m1] 2 14 11 [0 77.78
(me] 2 16 11.11 88.89
(mo) 1 17 5.56 94.45
(m}] 1 18 5.56 100.00
F/A
(~m] 9 9 25.00 25,00
(em] 6 15 16.67 41.67
[im] 3 18 8.33 50.00
(1n] 3 21 8.33 58.33
[em] 3 24 8.33 66.66
(=m] 3 27 8.33 74.99
(en] 3 30 8.33 83.32
(um] 2 32 5.56 88 .88
(alm] 2 34 5.56 94,44
(om] 1 35 2.78 97.22
(Um] 1 36 | 2.78 100.00
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TABLE 18a.--Continued

Context f Ct % Cum. %
F/UA

[am]) 4 4 66.67 66.67

[Im] 2 6 33.33 100.00

TABLE 18b.-~/m/-Consonant Combinations by Syllabic Positionand Stress

Context f Ct % Cum. %

I/A

[sm] 3 3 75.00 75.00

[(m3) 1 4 25.00 100.00
F/A

[rm) 5 5 71.43 71.43

[mp] 1 6 14.29 85.72

(mpt]) 1 7 14.29 100.00
F/UA

[mz) 1 1 100.00 100.00




TABLE 19a.--/n/-Vowel Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[no]) 6 6 15.38 15.38
[ne) 5 11 12.82 28.20
(n.] 5 16 12.82 41.02
[(na1) 5 21 12.82 53.84
[ne]) 4 25 10.26 64.10
[(ni) 3 28 7.69 71.79
[ re) 3 31 7.69 79.48
[n1) 2 33 5.13 84.61
[na) 2 35 5.13 89.74
[no) 2 37 , 5.13 94,87
(nu]) 1 38 : 2.56 97.43
(navu) 1 39 : 2.56 100.00
I/UA
(n1) 4 4 57.14 57 4
[n1] 2 6 28.57 85.71
[ne) 1 " 14.29 100.00
F/A
(en) 19 10 17.92 17.92
[1n] 18 37 16.98 34.90
[ an) 13 50 12.26 47.16
(@n] 11 61 10.38 57.54
[en] 9 70 8.49 66.03
(in]) 8 78 7.55 73.88
[on]) 5 83 4.72 78.30
[aln] 5 88 4.72 83.02
[an] 4 92 3.77 86.79
[un] 4 96 8.7 90.56
(#n) 4 100 3.77 94.33
[aun] 4 104 3.77 | 98.10
[on] 1 105 0.94 | 99,04
[ 21n]) )} 106 0.94 100.00




TABLE 19a.--Continued

52

Context f Ct % Cum. %
F/UA
[an] 40 40 76.92 76.92
[1In] 9 49 17.31 94.23
[am] 2 51 3.85 98.08
[an] 1 52 1.92 100.00

TABLE 19b.--/n/-Consonant Combinations by Syllabic Positionand Stress

Context f Ct % Cum. %
I/A
[(n3) 4 4 80.00 80.00
[sn) 1 5 20.00 100.00
I/UA
(n3] 1 1 100.00 100.00
F/A
[nd) 22 22 37.93 37.93
(nt] 16 38 27 .59 65.52
(ns] 8 46 13.79 79.31
[nk] 4 50 6.90 86.21
(nt/] 3 53 5.17 91.38
(ndg) 55 3.45 94.83
[zn) 2 57 3.45 98.28
(nst] 1 58 1.72 100.00




TABLE 19b.--Continued
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Context f Ct % Cum. %
F/UA
[nt) 6 6 46.15 46.15
[ns) 4 10 30.77 76.92
(nd] 3 13 23.08 100.00

TABLE 20.--/5 /-Vowel Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
F/A

(1g] 10 10 50.00 50.00

€Y)) 6 16 30.00 80.00

[ n] 3 19 15.00 95.00

(%] 1 20 5.00 100.00
F/UA

(1) 15 15 100.00 100.00
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TABLE 2la.--/1/-Vowecl Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[1e]) 9 9 17.65 17.65
[12) 7 16 13.73 31.38
(1e) 6 22 11.76 43,14
[11] 5 27 9.80 52.94
[1a1]) 5 32 9.80 62.74
(1i) 4 36 7.84 70.58
[10]) 4 40 7.84 78.42
[ 122) 3 43 5.88 84.30
[1a) 2 45 3.92 88.22
[1.] 2 47 3.92 92.14
[1v) 1 48 1.96 94.10
[1u] 1 49 1.96 96.06
(1#) 1 50 1.96 98.02
(1av]) 1 51 1.96 100.00
I/UA
(11) 10 10 71.43 71.43
(13) 3 13 21.43 92.86
[1a1) 1 14 234 100.00
F/A
[11) 12 12 19.67 19.67
[21) 10 22 16.39 36.06
[o1] 8 30 13.11 49.17
(e1) 6 36 9.84 59.01
[a1]) 4 40 6.56 65.57
(w1} 4 44 6.56 72.13
[el] 3 47 4.92 77.05
(1] 3 50 4.92 81.97
[a11] 3 53 4.92 86.89
[11) 2 55 3.28 90.17
[ul) 2 57 3.28 93.45
[o11) 2 59 3.28 96.73
[~1) 1 60 1.64 98.37
(1) 1 61 1.64 100.00
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TABLE 21la.--Continued

Context f Cf % Cum. %
F/UA
(a1]) 9 9 81.82 81.82
[21]) 2 11 18.18 100.00

TABLE 21b.--/1/-Consonant Combinations by Syllabic Position and Stress

Context f: Cf % ) Cum. %
I/A
[x1]) 10 10 43.48 43.48
(b1] 4 14 17.39 60.87
[£1] 4 18 17.39 78.26
(91] 2 20 8.70 86.96
(p1]) 1 21 4.35 91.31
[s1) 1 22 4,35 95 66
(sp1] 1 23 4.35 100.00
1/UA
(91) 2 2 66.67 66.67
[b1] 1 3 33.33 100.00
F/A
[14]) 13 13 46.43 46 .43
[1f]) 5 18 17.86 64.29
[1t] 4 22 14.29 78.58
[1p]) 1 23 3.57 82.15
[1x]) 1 24 3.57 85.72
[1v] 1 25 3.57 89.29
(1vz) 1 26 3.57 92.86
[1s) 1 27 3.57 96.43
[10]) 1 28 3.57 100.00
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TABLE 22a.--/w/-Vowel Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
/A
(wi) 9 9 19.15 19.15
[we] 6 15 19.77 31.92
[ox] 5 20 10.64 42.56
(wa) 5 25 10.64 53.20
[wo) 5 30 10.64 63.84
(w] 5 35 10.64 74.48
[wal] 4 39 8.51 82.99
[wv]) 3 42 6.38 89.37
[wi) ) 44 4.26 93.63
{wa) 2 46 4.26 97.89
(wo) 1 47 2.:13 100.00
I/UA
[w1] 3 3 60.00 60.00
(wr) ) 5 40.00 100.00

TABLE 22b.--/w/-Consonant Combinations by Syllabic Position and Stress

Context f (@7 % Cum. %
I/A
[(kw) 6 6 54.55 54.55
[ tw) 3 9 2829 81.82
(sw) 1 10 9.09 90.91
[ skw) 1 11 9.09 100.00




TABLE 23.--/hw/-Vowel Combinations by Syllabic Position and Stress
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Context f (@)1 % Cum. %

1/A

(hwe] 3 3 37.50 37.50

(hwa1) 3 6 37.50 75.00

(hwi) 1 a 12.50 87.50

(hwa] 1 8 12.50 100.00
1/UA

(hwa ] 1 ! 100.00 100.00

TABLE 24a.--/3/-Vowel Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
(Fu) 6 6 37.50 37.50
(Fe] 3 9 18.75 56.25
(Fa] 2 11 12.50 68.75
(ju) 2 13 12.50 81.25
(34) 1 14 6.25 87.50
(35) 1 15 6.25 93.75
() 1 16 6.25 100.00
I/UA
(ju) 4 4 57.14 57.14
€ry 2 6 28.57 85.71
(Fe) 1 7 14.29 100.00
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TABLE 24b.-~-/j/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %

1/A

(n3) 4 4 26.67 26.67

(a3] 3 7 20.00 46 .67

(£3) 3 10 20.00 66.67

(b3] 7 12 18,33 80.00

(v3] 1 18 6.67 86.67

0.%)) I 14 6.67 93.34

(a3] 1 198 6.67 100.00
1/UA

(b3] 1 1 50.00 50.00

(n3) 1 2 50.00 100.00

TABLE 25a.--/r/-Vowel Combinations by Syllabic Position and Stress

Context 1 Cft % Cum. %
1/A
(xe) Z 7 16.67 16.67
(xi) 6 13 14.29 30.96
[re] 5 18 11.90 42.86
[ra1] 5 23 11.90 54.76
(r1) 4 27 9.52 64.28
[ro) 4 31 9.52 73.80
[ru]) 3 34 7.14 80.94
[ zee) 2 36 4.76 85.70
[ra]) 2 38 4.76 90.46
[rav) 2 40 4.76 95.22
(xa]) 1 41 2.38 97 .60
[x2) 1 42 2.38 100.00




59

TABLE 25a.--Continued

Context f Ct % Cum. %
1/UA
[r1) 16 16 84.21 84.21
(ra) 2 18 10.53 94 .74
(ro] 1 19 5.26 100.00
F/A
[ex] 24 24 28.24 28.24
(1r) 13 37 15.29 43.53
[or] 13 50 15.29 58.82
[ar] 11 61 12.94 71.76
[or] 7 68 8.24 80.00
(ur) 6 74 7.06 87.06
(eer) 5 79 5.88 92.94
(alr] 4 83 4.71 97.65
[aur) 2 85 2.35 100.00

TABLE 25b.--/r/-Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
(pr] 13 13 16.67 16.67
[tr) 12 25 15.38 3@ ;0I5
(gr]) 11 36 14.10 46.15
(br] 10 46 12.82 58.97
[£x]) 9 55 11.54 70.51
(ar]) 7 62 8.97 79.48
[str] 7 69 8.97 88.45
(kr] 5 74 6.41 94.86
(ex] 2 76 2.56 97.42
[spr] 2 78 2.56 100.00
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TABLE 25b.--Continued

Context f &t % Cum. %
1/UA
(pr] 3 3 37.50 37.50
(tx] 3 6 37.50 75.00
[dx] 2 8 25.00 100.00
F/A
[rt) 10 10 27.03 27.03
[(xd) 8 18 21.62 48.65
[rm] 5 23 13.51 62.16
[rk] 3 26 8.11 70.27
(rs] 3 29 8.11 78.38
(xdz]) 3 32 8.11 86.49
(re] 2 34 5.41 91.90
(rn] 2 36 5.41 97.31
(rt/] 1 37 2.70 100.00

Inspection of the foregoing tables for consonant-vowel combinations
reveals that, except in the Final/Unaccented category, for most conso-
nants a relatively small number of different contexts account for a rela-
tively large number of the total number of contexts in a particular position/
stress category. The type-token concept as explained by Carroll (1964)
in relation to vocabulary studies is useful here. As Carroll uses the two
terms, the number of types refers to the number of different words, and
the number of tokens refers to the total number of words. Adapted to the

phenomenon of phonetic context, then, the number of types refers to the
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number of different contexts and the number of tokens refers to the total
number of contexts occurring for a particular phoneme in a particular
position/stress category.

Of the 24 consonants which occur in the initial position of accented
syllables, 15 have one-third or less of their types accounting for 50% of
the tokens. For 11 of the 23 consonants which occur in the initial posi-
tion of unaccented syllables, one-third or less of the types account for
50% of the tokens. Ten of the 21 consonants which occur in the final
position of accented syllables have one-third or less of their types ac-
counting for 50% of their tokens. Of the 17 consonants which occur in
the final position of unaccented syllables, only two have 33% or less of
the types accounting for 50% of the tokens. This may be accounted for
by the relatively small number of types occurring for each consonant in
the Final/Unaccented category.

The same relationship exists for the blend-contexts of consonants in
the Initial/Accented and Final/Accented categories. Of the 18 consonants
which occur as blends in the initial position of accented syllables, five
have frequency distributions such that one-third or less of the types
account for 50% of the tokens. Eight of the 15 consonants occurring in
the final position of accented syllables have one-third or less of the
types accounting for 50% of the tokens. Of the seven consonants occur-

ring in the final position of unaccented syllables, only /t/ has one-third
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of its types accounting for 5S0% of its tokens. The relationship does not
hold for any of the ten consonants occurring in the initial position of un-
accented syllables. The lack of the relationship in the two unaccented
categories is again explained by the relatively low number of types which

occur for each consonant in these categories.

TABLE 26.--/i/~Consonant Combinations by Syllabic Position and Stress

Context fi Cf % Cum. %
1/A
(1] 2 2 28.57 28.57
[it] 1 3 14.29 42 .86
[iv] 1 4 14.29 57.15
[iz) 1 5 14.29 71. 44
[1t/] 1 6 14.29 85.73
[ist] 1 7 14.29 100.00
M/A

(s1) 6 6 12.00 12.00
[11) 5 11 10.00 22.00
(mi) 4 15 8.00 30.00
(ai]) 3 18 6.00 36.00
(£1) 3 21 6.00 42.00
(pi] 2 23 4,00 46.00
[t1) 2 25 4.00 50.00
[hi] 2 27 4.00 54.00
[ri] 2 29 4.00 58.00
(p11) 2 31 4.00 62.00
[spi) 2 33 4,00 66.00
[stri) 2 35 4.00 70.00
[bi) 1 36 2.00 72.00
(i) 1 37 2.00 74.00
[31) 1 38 2.00 76.00
(/1) 1 39 2.00 78.00




TABLE 26.--Continued
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Context f Gt % Cum. %
(+/1) 1 40 2.00 80.00
[ni] | 41 2.00 82.00
(wi) 1 42 2.00 84.00
[twi] 1 43 2.00 86.00
[dri) 1 44 2.00 88.00
(x11] 1 45 2.00 90.00
[kri) 1 46 2.00 92.00
[kwi] 1 47 2.00 94.00
(gri) 1 48 2.00 96.00
[s11] 1 49 2.00 98.00
[swi) 1 50 2.00 100.00

F/A
[ri) 4 4 16.67 16.67
[s4] 3 7 12.50 29.17
[bi) 2 9 8.33 37.50
(34] 2 11 8.33 45.83
[ni]) 2 13 8.33 54.16
[gri) 2 15 8.33 62. 49
(pi) 1 16 4,17 66.66
[d1) 1 17 4.17 70.83
(/1) 1 18 4.17 75.00
(hi) 1 19 4.17 79.17
[mi) 1 20 4.17 83.34
(wi) 1 21 4,17 87.51
[tri] 1 22 4.17 91.68
[£ri) 1 23 4.17 95.85
[eri] 1 24 4.17 100.00
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TABLE 27.--/1/~Consonant Combinations by Syllabic Position and Stress

Context f Ct % Cum. %
I/A
(1In] 6 6 88.38 33.33
[12]) 2 8 14 - I') 44, 44
[19] 2 10 14\ 55.55
(1ts] 2 12 TR 66.66
(1) 1 13 5.56 72.22
[1£) il 14 5.56 77.78
(1/) 1 15 5.56 83.34
[11] 1 16 5.56 88.90
[1x]) 1 17 5.56 94,46
(Int/) 1 18 5.56 100.00
I/UA
(1] 2 32 43.84 43.84
[1g] 9 41 12.33 56.17
(1In] 8 49 10.96 67.13
[ 1] 6 55 8.22 75.35
[1t] 4 59 5.48 80.83
(1d8) 4 63 5.48 86.31
(1s]) 3 66 4.11 90.42
(/] 2 68 2.74 93.16
[1st] 2 70 275 95.90
[1g] 1 71 1.37 97.27
(12) 1 72 1.37 98.64
[1m] 1 73 1.37 100.00
M/A
(s1) 2 1] 10.81 10.81
[mI] 9 21 8.11 18.92
[b1] 8 29 7.21 26.13
[£1]) 8 37 7.21 33.34
[wi] 8 45 7.21 40.55
[a1) 7 52 6.31 46. 86
[n1) 6 58 5.41 52.27




TABLE 27.--Continued
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Context f Ctf % Cum. %
(p1]) 5 63 4,50 56.77
(t1) 5 68 4.50 61.27
(11] 5 73 4.50 65.77
(k1) 4 7% 3.60 69.37
(r1] 4 81 3.60 72.97
(o1] 3 84 2.70 75.67
(e1) 3 87 2.70 78.37
(bri1) 3 90 2.70 81.07
€29 2 92 1.80 82.87
(pr1) 2 94 1.80 84.67
(sp1) 2 96 1.80 86.47
(st1) 2 98 1.80 88.27
[81) 1 99 0.90 89.17
(z1]) 1 100 0.90 90.07
(/1) 1 101 0.90 90.97
(t/1) 1 102 0.90 91.87
(n1) 1 103 0.90 92.77
(hwi) 1 104 0.90 93.67
(1) 1 105 0.90 94.57
[tr1] 1 106 0.90 95.47
(dr1) 1 107 0.90 96.37
(k11] 1 108 0.90 97.27
(kwl) 1 109 0.90 98.17
(sk1) 1 110 0.90 99.07
(spr1) 1 111 0.90 100.00

M/UA
(t1] 5 5 23.81 23.81
[e1] 3 8 14.29 38.10
(n1) 3 11 14.29 52.39
(w1) 8 14 14.29 66.68
(k1) 1 15 4,76 71.44
(vi]) 1 16 4.76 76.20
(21) 1 17 4.76 80.96
[nh1) 1 18 4.76 85.72
(da31] 1 19 4.76 90.48
(11] 1 20 4,76 95.24
(g11] 1 21 4.76 100.00



TABLE 27.--Continued
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Context f Cf % Cum. %
F/UA
(r1]) 16 16 26.23 26.23
(b1) 10 26 16.39 42 .62
(d1) 10 36 16.39 59.01
(11) 9 45 14.75 73.76
[t1) 8 53 13.11 86.87
(tr1) 3 56 4.92 91.79
(m1) 2 58 3.28 95.00
[n1) 1 59 1.64 96.71
[pr1) 1 60 1.64 98.35
[b11) 1 61 1.64 100.00
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TABLE 28.--/e/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
/A
(e] 1 1 33.33 33..38
[et] 1 2 33.33 66.66
[eds) 1 3 83+38 100.00
M/A

[te) 5 5 8.47 8.47
[ze] 5 10 8.47 16.94
[ pe) 4 14 6.78 23.72
(ge) 4 18 6.78 30.50
[se) 4 22 6.78 37.28
[we] 4 26 6.78 44 .06
(ke] 3 29 5.08 49.14
(me) 3 32 5.08 54.22
[1e]) 3 35 5.08 59. 30
[de) 2 37 3.39 62.69
[fe] 2 39 3.39 66.08
([e] 2 41 3.39 69.47
(ple] 2 43 3.39 72 .86
[tre) 2 45 3.39 76.25
[ste] 2 47 3.39 79.64
[stre) 2 49 3.39 83.03
[be) 1 50 1.69 84,72
(t/e]) 1 51 1.69 86.41
(ne) 1 52 1.69 88.10
[bre] 1 53 1.69 89.79
[k1le] 1 54 1.69 91.48
[grel 1 55 1.69 93.17
[fre] 1 56 1.69 94.86
[ spe] 1 57 1.69 ! 96.55
[ske] 1 58 1.69 98.24
[sple] 1 59 1.69 100.00
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TABLE 28.--Continued

Context f Cf % Cum. %
F/A

[ne) 4 4 16.00 16.00
[1e) 3 7 12.00 18.00
(pe) 2 9 8.00 36.00
[be] 2 11 8.00 44.00
[ de] 2 13 8.00 52.00
[fe) 2 15 8.00 60.00
[we] 2 17 8.00 68.00
(ste] 2 19 8.00 76.00
[te] 1 20 4.00 80.00
[ 8e) 1 21 4.00 84.00
(se] 1 22 4.00 88.00
[me) 1 23 4.00 92.00
(ple) 1 24 4.00 96.00
(gre] 1 25 4.00 100.00
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TABLE 29.--/8 /-Consonant Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
I/A
[ev]) 5 5 31.25 31.25
(en) 4 9 25.00 65.25
(¢]) 1 10 6.25 62.50
(ed] 1 11 6.25 68.75
[eg]) 1 12 6.25 75.00
(eds) 1 13 6.25 81.25
(ex]) 1 14 6.25 87.50
[end] 1 15 6.25 93.75
(e1s) 1 16 6.25 100.00
M/A
[se] 22 22 16.42 16.42
(me) 11 33 8.21 24.63
[he) 8 41 5.97 30.60
[1e] 8 49 5.97 36.57
[re] 7 56 5.22 41.79
[ge]) 6 62 4,48 46.27
[be) 5 67 3.73 50.00
[fe) 5 72 3.73 53.73
(3] 5 77 3.73 57.46
(dse] 5 82 3.73 61.19
(we) 5 87 3.73 64.92
[te) 4 91 2.99 67.91
[ne) 4 95 2.99 70.90
[spe) 4 99 2.99 73.89
[de) 3 102 2.24 76.13
[(hwe) 3 105 2.24 78.37
(Je) 3 108 2.24 80.61
(pre] 3 111 2.24 82.85
[fre) 3 114 2.24 85.09




TABLE 29.--Continued

70

Context f Ct % Cum. %
(pe) 2 116 1.49 86.58
[ke) 2 118 1.49 88.07
[ve]) 2 120 1.49 89.56
[t/e] 2 122 1.49 91.05
[twe) ) 124 1.49 92.54
[ste] 2 126 1.49 94.03
{/[«) 1 127 0.75 94.78
(p1s] 1 128 0.75 95.53
[dre) 1 129 0.75 96.28
[k1e) 1 130 0.75 97.03
[kwe) 1 131 0.75 97.78
[spxe] | 1 132 0.75 98.53
[stre] 1 133 0.75 99.28
( skwe) 1 134 0.75 100.00

M/UA
(de) 1 1 50.00 50.00
(se] 1 2 50.00 100.00
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TABLE 30.~--/a®/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[en) 3 3 9y, 27 9727
[set) 2 5 18.18 45,45
(24) 1 6 9.09 54.54
[ae) 1 7 9.09 63.63
() 1 8 9.09 72.72
£y 1 9 9.09 81.81
(aekt) 1 10 9.09 90.90
(sesk ) 1 11 9.09 100.00
I/UA
[axk) 1 1 50.00 50.00
() ! 2 50.00 100.00
M/A
(1) 10 10 13.33 13.33
[iee) 8 18 10.67 24.00
() 7 25 9.33 33.33
[ pee) 5 30 6.67 40.00
[bee) 5 35 6.67 46.67
(£2¢) 4 39 5.33 52.00
[ vee) 3 42 4.00 56.00
[ Boe) 3 45 4.00 60.00
[1ee) 3 48 4.00 64.00
[ 10e) 3 51 4.00 68.00
[ gee) 2 53 2.67 70.67
[ ree) 2 55 2.67 73.34
[plee) 2 57 2.67 76.01
(912) 2 59 2.67 78.68
{ gree) 2 61 2.67 81.35
[ stae) 2 63 2.67 84.02
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TABLE 30.--Continued

Context f Ct % Cum. %
[ dee) 1 64 1.33 85.35
(6] 1 65 1.33 86.68
(8] 1 66 1.33 88.01
( zee) 1 67 1.33 89.34
(/2e) 1 68 1.33 90.67
[ t/2) 1 69 1.33 92.00
[ pree) 1 70 1.33 93.33
(blae) 1 71 1.33 94,66
[(br=) 1 78 1.33 95.99
[ tree) 1 73 1.33 97.32
[k1ze) 1 74 | 1.33 98.65
[ £ree) 1 75 188 100.00
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TABLE 31.--/8/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A
[ax] 4 4 44.44 44.44
[a]) 1 5 11.11 55.55
[an) 1 6 ), 11| 66 .66
[axrt] 'l 7 11.11 77.77
{arm) 1 8 11.11 88.88
(av] 1 9 11.11 100.00
M/A

[pa) 5 5 8.33 8.33
[ga]) 5 10 8.33 16.66
[fa] 5 15 8.33 24.99
[wa) 5 20 8.33 33.32
(ka) 4 24 6.67 39.99
[(ma) 4 28 6.67 46.66
(pra) 4 32 6.67 53.33
[sta) 4 36 6.67 60.00
[da] 3 39 5.00 65.00
[(ha) 3 42 5.00 70.00
[ba) ) 44 3..313 73.33
(/a) 2 46 3.33 76.66
[aga) 2 48 3..83 79.99
[nea) 2 50 3.33 83.32
[1a]) 2 52 3.33 , 86.65
[(Fa) g 54 3.33 i 89.98
[ta) 1 55 1.67 . 91.65
(tfa] 1 56 1.67 | 93.32
[(hwa] 1 57 1.67 94.99
[xa) 1 58 1.67 96 .66
(dra] | 1 59 1.67 98.33
[spe] 1 60 1.67 100.00
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Context f Ct % Cum. %
M/UA
(hwa] 1 1 100.00 100.00
F/A
(xa) 1 1 50.00 50.00
(fe] 1 2 50. 00 100.00

TABLE 32.--/9/-Consonant Combinations by Syllabic Position and Stress

|

Context f Ct % Cum. %
1I/A
[af] 4 4 36.36 36.36
[21]) 4 8 36.36 72.72
(or] 2 10 18.18 90.90
(5] 1 11 9.09 100.00
I/UA
[o1) 2 2 100.00 100.00
M/A
[£2) 8 8 15.09 15.09
[ko) 7 15 13.21 28.30
(15] 6 24 11.32 39.62
(wo) 4 25 7.55 47.17
(s3] 3 28 5.66 52.83
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TABLE 32.--Continued

Context f Gt % Cum. %
(mo) 3 31 5.66 58.49
[to] ) 83 a. 77 62.26
[n>] 2 35 3.77 66.03
[n>) 2 37 3.77 69. 80
[kx2) 2 39 32.%% 781,87
(p>) 1 40 1.89 75.46
[bo] 1 41 1.89 77.35
CE)| 1 42 1.89 79.24
[g2] 1 43 1.89 81.83
CE)) 1 44 1.89 83.02
(/>] 1 45 1.89 84.91
[az>] 1 46 1.89 86.80
(35] 1 47 1.89 88.69
[x2) 1 48 1.89 90.58
[br>) 1 49 1.89 92.47
[xw>) 1 50 1.89 94.36
[st>) 1 .51 1.89 96.25
[smd) 1 52 1.89 98.14
[str>) 1 53 1.89 100.00

F/A
[s5] 2 2 33.33 33.33
[d5] 1 3 16.67 50.00
[12) 1 4 16.67 66.67
[w>) 1 5 16.67 83. 34
[dro]) 1 6 16.67 100.00
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TABLE 33.--/0/-Vowel Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
I/A
(o] 4 4 57.14 57.14
[on) 2 6 28.57 85.71
[014d] 1 7 14.29 100.00
I1/UA
(o) 6 6 100.00 100.00
M/A
(ko) 5 5 9.62 9.62
[ho) 5 10 9.62 19.24
[peo] 4 14 7.69 26.93
(ro] 4 18 7.69 34.62
[bo) 3 21 5.77 40.39
[ fo) 3 24 5.77 46.16
[so) 3 27 5.77 51.93
[no) 3 30 5.77 57.70
[to) 2 32 3.85 61.55
[do) 2 34 3.85 65.40
(go] 2 36 3.85 69.25
(/o) 2 38 3.85 73.10
(k1lo) 2 40 . 3.85 76.95
[sto) ) 42 : 3.85 80. 80
(vo) 1 43 1.92 82.72
[3o]) 1 44 1.92 84.64
[mo] 1 45 1.92 86.56
[10) 1 46 G ' 88.48
(wo) 1 47 1.92 90. 40
[bro) 1 48 1.92 92.32
[tro) 1 49 1.92 ; 94.24
[f10) 1 50 1.92 . 96.16
[spo] 1 51 1.92 98.08
(smo) 1 52 1.92 100.00
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TABLE 33. -~Continued

Context f (i % Cum. %
M/UA
[fo] 1 1 33.33 33.33
[mo) 1 2 83..38 66.66
[xo]) i 3 33.33 100.00
F/A
(go] 3 3 16.67 16.67
[no] 3 6 16.67 33.34
[10] 3 g 16.67 50.01
[3o] Y, 11 1™k 11 61.12
(so] 1 ) 5.56 66.68
(/o] 1 13 5.56 72224
[mo] 1 14 5.56 77.80
[gro] 1 15 5.56 83.36
[f10] 1 16 5.56 88.92
[sto] 1 17 5.56 94.48
[ sno) ! 18 5.56 100.00
F/UA
(do] 1 1 33.33 33.33
(go] : 1 2 33.33 66.66

[so]

p—
w

33.33 100.00
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TABLE 34.--/A0/-Consonant Combinations by Syllabic Position and Stress

Context fi Ct % Cum. %
M/A
(pu) 3 3 13.04 | 13.04
[xv) 3 6 13.04 26.08
Wal) 3 9 13.04 39.12
[wo) 3 12 13.04 56.16
[jv]) 3 15 13.04 65.20
[ U] 2 17 8.70 73.90
[bU]) 1 18 4.35 78.25
[tu) 1 19 4.35 82.60
[gou]) 1 20 4.35 86.95
[1u]) 1 21 4,35 91.30
(xju) 1 22 4.35 95.65
[stU) 1 23 4,35 100.00
M/UA
(a0] 1 1 50.00 50.00
{ju) 1 2 50.00 100.00
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TABLE 35.--/u/-Vowel Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
M/A
(mu) 4 4 13.79 13.79
[Ju) 3 7 10.34 24.13
(xu) 3 10 10. 34 34.47
(fu] 2 12 6.90 41.37
[su) 2 14 6.90 48.27
(hu] 2 16 6.90 §i51"1°7
(nju) 2 18 6.90 62.07
(ku) 1 19 3.45 65.52
[pu) 1 20 , 3.45 68.97
[1u] 1 21 | 3.45 - 72.42
[pru) 1 22 3.45 75.87
[tru) 1 23 3.45 79.32
(d3u]) 1 24 3.45 82.77
(k1u) 1 25 3.45 86.22
[gru] 1 26 3.45 89.67
(£9u) 1 27 3.45 93.12
(fru) 1 28 3.45 96.57
[ sku) 1 29 3.45 100.00
M/UA
[(bju) 1 1 100.00 100.00
F/A
[ tu) 3 3 13.04 13.04
(Ju) 2 5 8.70 21.74
(bju]) 2 7 8.70 30.44
(dju]) 2 9 8.70 39.14
(£9ul 2 11 8.70 47.84
(nju]) 2 13 8.70 56.54
[du]) 1 14 4.35 60.89




TABLE 35.--Continued
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Context f Ct % Cum. %
(/) 1 15 4.35 65.24
[hu) 1 16 4,35 69.59
[(biu] 1 17 4.35 73.94
[ tru) 1 18 4.35 78.29
[gru) 1 19 4.35 82.64
[vJu) 1 20 4.35 86.99
[ezu) 1 21 4.35 91.34
[(hju) 1 29 4.35 95.69
(mju) | 23 4.35 100.00

F/UA
[tu) 1 | 50.00 50.00
{nju) 1 2 50.00 100.00




TABLE 36.--/®/-Consonant Combinations by Syllabic Position and Stress
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Context f: Gf % Cum. %
/A
(») 1 1 50.00 50.00
5] 1 R 50.00 100.00
M/A
[wr] 4 4 25.00 25.00
[ba] 2 6 12.50 37.50
[te] 2 8 12.50 50.00
[(h#) 2 10 12.50 62.50
[£2) 1 11 6.25 68.75
(g¥] 1 12 6.25 75.00
(s3] 1 13 6.25 81.25
[e2] | 14 6.25 87.50
(1) 1 15 6.25 93.75
[t/>) 1 17 6.25 100.00
F/A
(s>)] 4 4 30.77 30.77
[as»] 3 7 23.08 53.85
(pa) 2 9 15.38 69.23
[£2) 1 10 7.69 76.92
[ex] 1 11 7.69 84.61
[hr) 1 12 7.69 92.30
[ws) 1 13 7.69 100.00
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TABLE 37.--/#/-Consonant Combinations by Syllabic Position and Stress

Context f Ctf % Cum. %
M/UA
(wer) 2 2 33.33 33.33
(ae]) 1 3 16.67 50.00
(ko) 1 4 16.67 66.67
(f=] 1 5 16.67 83.34
(v=] 1 6 16.67 100.00
F/UA
[e2] 16 16 17.78 17.78
{ o) 13 29 14.44 32.22
(ve] 10 39 11.11 43.33
(ax) 8 47 8.89 52.22
(p=] 5 52 5.56 57.78
(be) 5 57 5.56 63.34
[£#) 5 62 5.56 68.90
€2 4 66 4.44 73.34
(o] 4 70 , 4.44 77.78
(t/o) 4 74 | 4.44 82.22
(o=) 3 77 | 3.33 85.55
[s) 3 80 3.33 88.88
(o) 3 83 3.33 92.21
[ds=] 2 85 2.22 94.43
(3] 2 87 2.22 96.65
(6] 1 88 1.11 97.76
(1] 1 89 1.11 98.87
(na) 1 90 Lol 100.00




TABLE 38.--/3/-Consonant Combinations by Syllabic Position and Stress
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Context f Ct % Cum. %
I/UA
(3) 43 43 59.72 59.72
[an] 15 58 20.83 80.55
[2d] 4 62 5.56 86.11
[21) 4 66 5.56 91.67
€Y 2 68 2.78 94 .45
(ap] 1 69 1.39 95.84
(as) 1 70 ; 1.39 97.23
[and) 1 71 1.39 98.62
[ans) 1 72 1.39 100.00
M/UA
(ma) 9 9 17.65 17.65
(xa) 7 16 13.73 31.38
(/5] 7 23 13.73 45.11
[ta) 4 27 7.84 52.95
(da) 3 30 5.88 58.83
[13]) 3 33 5.88 64.71
(i3] 3 36 5.88 70.59
[pa]) 2 38 3.92 74.51
[£5) 2 40 3.92 78.43
[sa) 2 42 3.92 82.35
[ra) 2 44 3.92 | 86.27
[ara) 2 46 3.92 [ 90.19
(ba) 1 47 1.96 | 92.15
(va). 1 48 1.96 ' 94.11
(8a) 1 49 1.96 96.07
(/3] 1 50 1.96 98.03
(g1a]) 1 51 1.96 100.00
F/UA
(s3] 5 5 18.52 18.52
[(b3) 4 9 14.81 33.33
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TABLE 38.--Continued

Context f Ct % Cum. %
[ta] 4 13 14.81 48.14
[a3] 8 16 11.11 59.25
[pa) 2 18 7.41 66.66
(xa) 2 20 7.41 74.07
[ma) 2 22 7.41 81.48
(pral 2 24 7.41 88.89
(/5] 1 25 8. 7D 92.59
[(t/3) 1 26 3.70 96.29
(xa] 1 27 3170 100.00

TABLE 39.--/a/-Consonant Combinations by Syllabic Position and Stress

Context f; Cft % Cum. %
/A

[~P] 1 1 20.00 20.00

[ 8] 1 2 20.00 40.00

[ a8} 1 3 20.00 60.00

[an) 1 4 20.00 80.00

[~g) 1 5 20.00 100.00
I/UA

[~n]) 1 1 100.00 100.00
M/A

(sa) 11 11 17.19 17.19

[ka] 9 20 14.06 31.25

(ma) 6 26 9.38 40.63

[na) 5 i 7.81 48.44

(d.) 4 35 6.25 54.69
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TABLE 39.-~Continued

Context f | Cf % Cum. %
(wal 4 39 6.25 60.94
[b.]) 3 42 4.69 | 65.63
(h.) 2 44 3.13 68.76
(d5.] 2 46 3.13 71.89
[1.] 2 48 3.13 75.02
(r.) 2 50 3.13 78.15
[tr.) 2 52 3.13 81.28
[£r.) 2 54 3.13 84.41
(p~) 1 55 1.56 85.97
[ta) 1 56 1.56 87.53
[ga) 1 57 1.56 89.09
[3.] 1 58 1.56 90.65
[z.) 1 59 1.56 92.21
(3~] 1 60 1.56 93.77
[b1.] 1 61 , 1.56 95.33
(k1.) 1 62 . 1.56 96 .89
[st.) 1 63 | 1.56 98, 45
[ska.) 1 64 | 1.56 100.00
F/A
[br.)] 1 1 100.00 100.00
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TABLE 40.--41 /-Consonant Combinations by Syllabic Position and Stress

Context f Cft % Cum. %
/A
[a1] 4 4 50.00 50.00
[a1d] 1 5 12.50 62.50
(a1s] 1 6 12.50 75.00
(a1m]) 1 7 12.50 87.50
[a11]) 1 8 12.50 100.00
I/UA
[a1] 1 1 100.00 100.00
M/A
[sa1] 7 7 12.96 12.96
[ra1] 5 12 9.26 22.22
(za1] 5 17 9.26 31.48
[mal) 4 21 7.41 38.89
(na1) 4 25 7.41 46 .30
[1a1) 4 29 7.41 53.71
[wal) 4 33 A1 61.12
(ta1) 3 36 5.56 66.68
[vax) 2 38 3.70 70.38
[hal) 2 40 3.70 74.08
[hwal) 2 42 3.70 77.78
[pra1) 2 44 3.70 81.48
[kwal) 2 46 3.70 85.18
[ka1) 1 47 1.85 87.03
[ga1] 1 48 1.85 88.88
[za1] 1 49 1.85 90.73
[t/a1] 1 50 1.85 92.58
(ba1) 1 51 1.85 94.43
[tza1) 1 52 1.85 © 96.28
[dra1) 1 53 1.85 98.13
[sma1] 1 54 1.85 100.00
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TABLE 40.--Continued

Context f Ccf % Cum. %
M/UA
[tal] 1 1 33.33 33.33
[sa1] 1 2 33.33 66.66
[1a1] 1 3 33.33 100.00
F/A
[ba1] 2 p 10.53 10.53
[sa1] 2 4 10.53 21.06
(p1ra1) 2 6 10.53 31.59
[ta1) 1 7 5.26 36.85
(da1] 1 8 5.26 42.11
[fa1] 1 9 5.26 47.37
(ha1) 1 10 5.26 52.63
[mal] 1 11 5.26 57.89
(1a1) 1 12 5.26 63.15
[hwa1] 1 13 5.26 68.41
[tra1) | 1 14 5.26 73.67
[dra1) | 1 15 5.26 78.93
(kra1] | 1 16 5.26 84.19
[f1a1]) 1 17 5.26 89.45
[na1] 1 18 5.26 . 94.71
[ska1) 1 19 5.26 ' 100.00
F/UA
[ma1) 1 1 100.00 100.00
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TABLE 41.--AU/-Consonant Combinations by Syllabic Position and Stress

Context f Gt % Cum. %
I/A
[aut] 3 3 60.00 60.00
[aur] 2 5 40.00 100.00
M/A
[mau] 4 4 18.18 18.18
[dau] 2 6 9.09 27.27
[kau]) 2 8 9.09 36.36
[sau] 2 10 9.09 45.45
[ rau] 2 17) 9.09 54.54
[pau] 1 13 4.55 59.09
[bavu] | 14 4.55 63.64
[tau) 1 15 4,55 68.19
[ fau) 1 16 4.55 72.74
(/au]) 1 17 4.55 77.29
[havu] 1 18 4.55 81.84
[brau] 1 19 4.55 86.39
[x1avu] 1 20 4,55 90.94
[krau] 1 21 4.55 95.49
[grau] 1 22 4.55 100.00
F/A
[hav] 2 2 25.00 25.00
[pavu] 1 3 12.50 37.50
[eau] 1 4 12.50 50.00
[ 8au] 1 5 12.50 62.50
[nau] 1 6 12.50 75.00
[1aU] 1 7 12.50 87.50
[£f1aU]) 1 8 12.50 100.00
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TABLE 42.--/A1/-Consonant Combinations by Syllabic Position and Stress

Context f Cf % Cum. %
I/A

[a11]) 1 1 100.00 100.00
M/A

(po1] 1 ] 25.00 25.00

[aso1) 1 2 25.00 50.00

[vol] 1 3 25.00 75.00

(s21] 1 4 25.00 100.00
F/A

[d3o1) 2 ) 50.00 50.00

[bo1] 1 3 25.00 75.00

(stro1) 1 4 25.00 100.00

The type-token relationship stated above for consonants also holds

true for vowels.

The relationship shows itself most strikingly in the

Medial/Accented category: for all of the 15 vowels which occur in the

category except A1/, one-third or less of the types account for 50% of the

tokens. For five of the 13 vowels which occur in the Initial/Accented

category, one-third or less of the types account for 50% of the tokens.

When / / occurs in the initial position of unaccented syllables, 11% of

the types account for 50% of the tokens; for /1/, 17% of the types do so.
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When /3 / and /I/ occur in the Medial/Unaccented category, 24% and 27%,
respectively, of the types account for 50% of the tokens. Of the 11 vowels
which occur in the Final/Accented category, four have 33% or less of the
types accounting for 50% of the tokens. Two vowels of the six occurring
in the final position of unaccented syllables have one-third or less of the

types accounting for 50% of the tokens.

High- and Low-Frequency Vowel Contexts of Consonants

Tables 43 through 36 show the vowel contexts which occur with high
relative frequency with consonants in the four position/stress categories.
"High frequency," for purposes of this analysis was operationally defined
as those vowel contexts which occurred with a relative frequency of greater
than 13%. This seemingly low criterion for high frequency was necessitated
by the fact that for several consonants, occurring in accented syllables,
the vowel contexts are rather widely and evenly represented, with the re-
sult that the highest relative frequency for any one context is just over 13%
(e.g., see Table 3a). The tables are presented in matrix form, matching
each consonant with each vowel, forming a CV or VC context for the initial
and final consonants,respectively. An "x" in any cell of the matrix indi-
cates a high-frequency vowel context. The horizontal "Total" figures rep-
resent the number of consonants with which a particular vowel occurs with
high frequency. The vertical "Total" figures represent the number of vowels

with a particular consonant occurs with high frequency.
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Table 43 represents the high-frequency vowel contexts of consonants
in the initial position of accented syllables. Consonants in the initial
position of accented syllables combine with /1I/ and /e¢/ with high fre-
quency at least twice as often as with other particular vowels. Every
vowel context occurs with high frequency with at least one consonant.

The high-frequency vowel contexts of consonants occurring in the
initial position of unaccented syllables is presented in Table 44.

Table 44 shows that consonants in the initial position of unaccented
syllables combine with relatively few vowels with high frequency. Of the
seven vowels they do combine with, /1I/, /2/, and /»/ combine with many
more consonants relative to /&/, /o/., /U/, and /aU/. Of the 50 high-
frequency vowel contexts shown, /1), //, and /» / account for 84%.

Table 45 indicates that all vowels except A1 / combine with high
frequency with at least one consonant in the final position of accented
syllables. The vowels /I/ and /e/ are most often high-frequency contexts
with final consonants in accented syllables, accounting for 42% of the
high-frequency contexts.

High-frequency vowel contexts of consonants in the final position of
unaccented syllables are shown in Table 46. Only two contexts, /1/ and
/a/, are high-frequency contexts of more than one consonant. The /I/
and /e / contexts account for 77% of the high-frequency vowel contexts of

final consonants in unaccented syllables. The /i/, /€¢/, /o/., /U/, /u/,

/aU/, and /91/ contexts are not high-frequency contexts with any consonants.



TABLE 43.--High Frequency Vowel Contexts of Consonants in the Initial Position

of Accented Syllables

I [ e | o l U al [aU | o1 |Total
P . 1

b X | 1
e X ' 2
d X 2
k X 3
g _ X X 4
f X 1
\ X X X 4
(] X X X S
) X 2
S X X 2
2 X X 4
¥ i X 2
2 0
h X X 3
t/ X )]
dz X X X S
m X X 2
n il
| X X 2
w X 1
hw X X 2
i 2
r X 2
Total 11 11 2 | 3 1 3|11 | 1] 54

I 3 a e U al iaU o)

26



TABLE 44.--High Frequency Vowel Contexts of Consonants in the Initial Position
of Unaccented Syllables

— —— ﬁ:;:l: ——]
I a | o |U u | ® | @ [aI [aU | ®I|Total

p | x | x 2
b X X X 3
F X X X 3
d X X X 3
k X 1
g X 2
f X | x 3
v X X X 3

e X X 2
3 X X 2
S X X 2
z X 1 | x 2
[ _ 1 x N |
% X 1
h X X X 3
t/ X X 2

_dx X X 3
m X i
n X X 2
1 X X 2
w X X 2
hw 1
i x x |} x | 3
r X ) ) 1

Total 12 0 0 2 0 16 |15 011 0 | 50

I a o U | u = 4 @ |al |aU o1

£6



TABLE 45.-~-High Frequency Vowel Contexts of Consonants in the Final Position
of Accented Syllables

====="“=I=====$

|

! e | ®8|(= |a || o0|U|ul|® al |aU |91 [Total
p I x | x 4
b X 2
t 1
| d X X 2
| k x | x | x 3
| g X X X X X S
| f X 1
v X ) X 2
0 X X X 4
9 X X 3
| s X X 2
z X X X 3
_,f X X X 3
. X 1
t/ x x 4
dz X X X 4
m X _ _ 2
n X X ) 2
n X X 3
1 X X X 3
r X X X 3
| Total t13l3 laeis e §4 @ lil2]i 1 {1 ]u |57
| I |le|le|®2|e |2 |o|U|[u]|s=s al |aU | a1

v6



TABLE 46.--High-Frequency Vowel Contexts of Consonants in the Final Position

of Unaccented Syllables

I [ 4 a otc

P 1
b 0
t X X 2
d 2
k X 2
g X 2
f g 1
v X 1
0 0
3 X 1
S X 2
z X X 3
£ X 1
= 0
t/ N 0
dz X 1
m X 2
n X 2
n g 1
1 2
r 0

Total 12 0 1 0 1 0 10 ].26

I 5 [ U al |aU | o1

S6
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Considering Tables 43 through 46 as a whole it can be seen that the
general pattem is for a particular vowel to occur with high frequency with
slightly more consonants in accented syllables than in unaccented syllables.
The most notable exception to the pattern is /I//, which forms a high~
frequency context of approximately the same number of consonants regard-
less of position or stress. A further observation is that front and central
vowels tend to combine with high frequency with more consonants than do
the back vowels and diphthongs.

Tables 47 through 50 show the vowel contexts which occur with low
frequency with consonants in the four position/stress categories. "Low
frequency, " for purposes of this analysis was operationally defined as
those vowel contexts which occurred with a relative frequency of less
than two percent. The tables are constructed in the same manner as those
for high-frequency vowel contexts. An "x" in any cell of the matrix indi-
cates a low-frequency vowel context. The horizontal "Total” figures rep-
resent the number of consonants with which a particular vowel occurs with
a low frequency. The vertical "Total" figures represent the number of
vowels with which a particular consonant occurs with low frequency.

Table 47 shows that all vowels combine with low frequency with at
least two consonants. The vowel /31 / combines with low frequency with
19 of the 24 consonants. Other vowels which combine with a relatively

large number of consonants with low frequency are /U/, /u/, /*/, and /aU/.



TABLE 47. --Low Frequency Vowel Contexts of Consonants in the Initial Position

of Accented Syllables

m=
|
2| a|92]|o |U | ul|® | ~ |al |aU | 9I|Total
o) X 2
b X 1
t X X 2
_d X X 2
k X 1
q X X X 4
f ' X x | x 3
v X X X x | x| x X 9
0 X X X X X X X 10
) X X X X | x | x X 7
s X X X X 4
z X x| x | x x | x X x | 11
F i X x | x | x x 5
| & x | x| x| x| x [ x]x|x]| x|x ]| x]1s5
h X X X 4
t/ X | x | X X X X X 7
dx X X | x X X | X 9
m X X X 3
n X X X 3
1 X X X X X 5
w X X X X 4
hw X X | X X X X X X b ¢ 11
i X X X x| x X 8
r X X X 3
Total 7 6 14|14 |13 | 8 6 |11 191133
e a | o o | Ul u » | -~ |al |aU | oI

L6
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Table 48 shows that consonants in the initial position of unaccented
syllables have few vowel contexts which occur with a relative frequency
of two percent or greater. Of the 360 cells in the matrix, 298 represent
low-frequency contexts. The /i/, /=/. /3/, and /91/ contexts are low
frequency contexts with all the consonants. Contexts which are low fre-
quency with the fewest number of consonants are /1), /#/, and /3/,
accounting for only 8.5% of the low-frequency contexts.

The occurrence of low frequency vowel contexts of final consonants
of accented syllables is shown in Table 49. All contexts are low frequency
with at least three consonants. The contexts which are low-frequency
contexts with the most consonants are A1/, /aU/, and /®/. Those which
are low-frequency contexts with the fewest consonants are /1/, /¢ /,
and /=/ .

Table 50 shows that five vowels (/i/, /¢/, /U/, /aU/, and ,A1/)
combine with low frequency with all consonants in the final position of
accented syllables. Ten of the fifteen vowels occur with low frequency in
combination with at least nineteen of the consonants. The vowel which
combines with low frequency with the fewest number of consonants is /I/
(8), followed by /» /, which forms a low-frequency context with 12 consonants.

When Tables 47 through 50 are considered together, it is observed that
except for /&/, vowels tend to combine with low frequency with more con-

sonants in unaccented than accented syllables. This is consistent with



TABLE 48.--Low Frequency Vowel Contexts of Consonants in the Final Position
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of Unaccented Syllables
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TABLE 49.--Low Frequency Vowe!l Contexts of Consonants in the Final Position
of Accented Syllables

I|=|: T= ﬁ'l_—’__.ﬁﬁ

i e | & a 2| 0| U u| ® | ~ |al | aU| 2I|Total
D X X x x | x 5
b X x | x x I x Il x ] x| x ® | x | x| 13
t X X 2

d X_1X e X 3
k X X X X 4
a X X X | x x | x | x| x| x| x]|10
f X x | x x | x| x| x| x| x| x| x|x]|x]14
v x | x | x x | x 5
) X X X X X X X 8
8 x X x | x| x | x| x| x x | x | x| 11
s X X 9
z X x x x | x 5
| [ X X X | x x | x | x X | x x | 10
= x x x | x | x | x| x| x| x| x|x ]| x| 14
t/ X | x X | x X | x X | x X 9
dx | x x | x [ x| x| x| x x | x | x| 11
m X x x | x 4
n x x x 3
n X x | x X X | x| x| x x | x| x| 11
1 ' x | x w0 1 3
r X x x | x | x x 6
Total {10 10 | 4 8 [13 |11 [14 11 |15 | 6 [10 |15 |19 |153

i e | e a |9 o | U|lu | > | a |al [aU |21

00T



TABLE 50.--Low Frequency Vowel Contexts of Consonants in the Final Position

of Unaccented Syllables
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14
15
il

11

13
13
14
14
15
14
12

14
15
15
14
13
12
14

15

21 |276

aU | 21 |Total

21

alU | oI

al

20
al

o

12

17

19

21

19

19

19

19

19 | 21

8

2l

t/
dg

Total
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the observations made concerning high-frequency contexts. It can be
further noted that /I/ and the central vowels consistently form low-
frequency contexts with the fewest number of consonants.

When considering the two sets of data as a whole (Tables 43 through
50), the reader should guard against the assumption that if a particular
context is not a low-frequency context, then it must be a high-frequency
context, and vice versa. It must be remembered that the criterion for low-
frequency contexts was a frequency of less than two percent and that for
high-frequency contexts was a frequency of greater than 13%. This results
in a trichotomy of the variable of relative frequency of occurrence with a
middle range of two to thirteen percent. The vowel /1/ consistently com-
bines with more consonants in each of the four position/stress categories
with high frequency than with low frequency. The back vowels, the diph-
thongs, /i/, and /e/ consistently combine with more consonants in each
of the four position/stress categories with low frequency than with high
frequency. The central vowel /3»/ combines with more consonants in both
positions with low frequency. The vowel &£/ combines with more conso-
nants in accented syllables (regardless of position) with high frequency
than with low frequency. In unaccented syllables, /e/ combines with more
consonants with low frequency. The vowel /a/ combines with more final
consonants in accented syllables with high frequency than with low fre-

quency; however, in each of the other three position/stress categories,
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its proportions are reversed. The two unstressed central vowels, /a/
and /»/, combine with more consonants in the initial position with high
frequency than with low, and more consonants in the final position with
low frequency than with high. The proportions for the stressed central
vowel /a./ are reversed, showing that it combines with more consonants in
the final position with high frequency, and more consonants in the initial

position with low frequency than with high.

Relative Frequency of Occurrence of Phonemes

Table 51 shows the relative frequency of occurrence for all phonemes.
Vowels comprise 36.51% of the sample and consonants 63.47%. Five of
the phonemes (/t/, /1/, /n/, /t/, and /s/) occur with a frequency of
greater than five percent. Thirteen of the 44 phonemes occur with a fre-
quency of less than one percent.

Table 52 shows the relative frequency of occurrence of consonants in
relation to the total occurrences of consonants. Four of the consonants
/t/, /n/, /s/, /t/) occur with a relative frequency of more than 10%.
These four consonants account for 43.08% of the consonant occurrences.
Four additional consonants (/d/, /1/, /k/, and /m/) occur with relative
frequencies of greater than five percent, but less than ten percent. These
eight most frequently occurring consonants account for 69.26% of the total

occurrences of consonants.
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TABLE 51.--Relative Frequency of Occurrence of Phonemes

Phoneme % (N) Phoneme % (N)
/p/ 2.41 (98) /w/ 1,53 (63)
/v/ 2onils (88) /hw/ 0.22 (9)
/t/ 7.39 (300) /3/ 0.99 (40)
/d/ 4,73 (192) /x/ 6.63 (269)
/k/ 3.79 (154) /1/ 2.00 (81)
/9/ 1.38 (56) /1/ 7.00 (284)
/t/ 2.07 (84) /e/ 2.14 (87)
/v/ 1.40 (57) /e/ 874 (152)
/6/ 0.67 (27) /=/ 2.17 (88)
/8/ 0.81 (33) /8/ 1. 2% (72)
/s/ 6.35 (258) /3/ 1.77 (72)
/z/ 1.26 (51) /o/ 2.19 (89)
[/ 0.99 (40) /u/ 0.62 (25)
/8/ 0.07 (3) /u/ 1.85 (55)
/n/ 1.23 (50) /»/ 0.76 (31)
/tf/ 0.79 (32) /%/ 2.36 (96)
/4s8/ 0.74 (30) /3/ 3.69 (150)
/n/ 3.35 (136) Vet 1.75 (71)
/n/ 6.92 (281) /al/ 2.12 (86)
/n/ 0.86 (35) /au/ 0.86 (35)
/1/ 4.70 (191) /21/ 0.22 (9)

Total 100.00  (4060)
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TABLE 52.--Relative Frequency of Occurrence of Consonants

Consonant % (N) Consonant % (N)
/p/ 3.80 (98) /s/ 0.12 (3)
/b/ 3.41 (88) /h/ 1.94 (50)
/t/ 11.64 (300) /¢S / 7. (32)
/d/ 7.45 (192) /d4s/ 1.16 (30)
e/ 5.98 (154) /u/ 5.28 (136)
/9/ 2.17 (56) /n/ 10.90 (281)
/£/ 3.26 (84) /y/ 1.36 (35)
/v/ 221 (57) /1/ 7.41 (191)
/0/ 1.05 (27) /w/ 2.44 (63)
/3/ 1.28 (33) /hw/ 0.35 (9)
/s/ 10.01 (258) /3/ 1.55 (40)
/z/ 1.98 (51) /x/ 10.44 (269)
1f/ 55 (40) Total 100.00 (2577)

Table 53 shows the relative frequency of occurrence of vowels.

TABLE 53.--Relative Frequency of Occurrence of Vowels

Vowel % (N) Vowel % (N)
/i/ 5.46 (81) /u/ B..71 (55)
/1/ 19.15 (284) /%/ 2.09 (31)
/e/ 5.87 (87) /x/ 6.47 (96)
/e/ 10.25 (152) /3/ 11074 (150)
/=/ 5.93 (88) VY] 4.79 (71)
/a/ 4.86 (72) /al/ 5.80 (86)
/s/ 4,86 (72) /au/ 2.36 (35)
/ o/ 6.00 (89) /s1/ 0.61 (9)
/u/ 1.69 (25) Total 100.00 (1483)
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The vowel /1/ alone accounts for almost 20% of the occurrences of vowels.
The vowels /¢/ and /a/ account for 10.25% and 10.11%, respectively, of
the occurrences of vowels. These three vowels account 39.51% of the
vowel occurrences. Nine vowels (/1/, &/, /a/./®/, /o/, /=/. /e/.
/al/, and /i/) each account for at least five percent of the vowel occur-
rences, and, in all, account for 75.04% of the total vowel occurrences.
Of the nine vowels, five are front, two central, one back, and one is

a diphthong.

Five studies reporting data on the frequency of occurrence of phonemes
were cited in Chapter II. In comparing the findings of the present study
concerning frequency of occurrence of all phonemes, only the data reported
by Tobias (1959) can be used. Other studies either did not consider vowels
(Mader, 1954), did not consider consonants and vowels together (Faircloth,
1970), or did not use transcription systems which are compatible with the
IPA alphabet for vowels (Dewey, 1923; French, et al., 1930, as reported
by Fletcher, 1953).

Table 54 presents the ten most frequently occurring phonemes of the
present study and those of the Tobias (1959) study. Tobias reported rela-
tive frequency distributions for his retranscription of the French, et al.
(1930) words, as well as his conversion of the French, et al. transcription

to the IPA alphabet.
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TABLE 54.--Comparison of Rank Ordering of Ten Most
Frequently Occurring Phonemes

Rank Present Study Tobias French,et al.
1 /t/ /V &/
2 /1/ /t/ /a/
3 /n/ /3/ /n/
4 /t/ /n/ /Y
5 /s/ /d/ /t/
6 /d/ /s/ /V/
7 /Y /1/ /d/
8 /%/ /8/ /3/
9 /Y /t/ /s/

10 /3/ /m/ /m/

Although the rank orderings of the three lists differ considerably,
there are eight phonemes common to the three lists.

Table 55 shows the ten most frequently occurring consonants for the
present study in comparison with those of five previous studies. It should
be noted that the rank-orderings for the French et al. (1930) study as re-
computed by Fletcher (1953) differ from those as recomputed by Tobias
(1959). Consequently, both lists are presented. The same two consonants,
/t/ and /n/, occupy the first two ranks in each of the seven lists. Although
the rank-orderings of the seven lists differ considerably, eight sounds are
common to the seven lists.

Table 56 shows the five most frequently occurring vowels of the

present study in comparison to those of three previous studies. With the

exception of the Faircloth (1970) rank-ordering, the same vowels are con-

tained in the first three ranks.
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TABLE S55.--Comparison of Rank Ordering of Ten Most
Frequently Occurring Consonants

B ! O

3 l s

@ ol o S
o Q sl
s| &£ 8| & | & |2 | &
L N A7 | /AN | A /t/ | /n/ | /n/
2\ // | N/ |/ S| /S /t/
3 W Ax | | Lo /a/ | o/ | /d/ | /d/
a4 |\ /s/ | /s/ | /d/ | /s/ | /Y| /s /s/
St e 1 a2y /Y /l/ /a/ | /s/ | /w/
6 | /1/ /\/ \/s/ |\ 78/ | /&/ |\ /& | /i/f
71 /x/ | /8/ | /w/ | /t/ 787 | J /m/
8| /m/ | /z/| /X | /m/ | /m/|/w/ | /3
s |\ /o/ | /m/| /m/ | /x/ | /k/ | /m/ | /k/
10 | /t/ /k/ |\ /8/ | W/ /WL kS /Y

1As computed by Fletcher (1953)
2As computed by Tobias (1959)

TABLE 56.--Comparison of Rank Ordering of Five Most Frequently
Occurring Vowels

Rank Present Study | Tobias French et al. *| Faircloth
1 /Y /1/ /3 /Y
2 /e/ /3 /v /3
3 /3 e/ /e/ /=/
4 /a/ V. 3% AY AL/
5 /o/ /a/ /=/ /Y

*As computed by Tobias (1959)
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The differences between the present study and previous studies in
the rank-orderings of phonemes, consonants, and vowels can be largely
explained by differences in methodology. The analysis of the present
study was done on the basis of the number of different words. All of the
previous studies used the total number of words as the basis for analysis.
The possible exception to this is the Faircloth (1970) study for which the
basis analysis is not known, but is inferred to be the total number of
words because of its agreement with other previous studies. When the
basis for analysis is the total number of words, the occurrence of a par-
ticular phoneme in a word is weighted by the number of occurrences of
the word. Thus, the occurrence of a phoneme in words which occur very
frequently will be reflected in the relative frequency of the phoneme. This
appears to be the case with /8/ and /w/. Considering only the 130 words
of the French et al. (1930) study which occurred more than 100 times, nine
contain /@& and account for 6,306 of the total 79,390 words; 11 contain
/w/ and account for 5,018 of the total words.

Taking into account the basic methodological difference between the
present study and previous studies, the amount of agreement is somewhat
surprising and is indicative of the lawfulness with which phonemes occur

in the language.
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Distribution of Consonants on Syllabic Variables

This section describes the distribution of consonants on the following
syllabic variables: (1) type of combination (consonant-vowel versus
consonant blend) in which consonants occur, (2) syllabic position,

(3) stress of slyllables in which consonants occur, (4) occurrence of con-

sonants in the four position/stress categories.

Consonant-Vowel Combinations Versus Consonant Blends

In the total sample of consonant occurrences, 72.22% occur as
singles (consonant-vowel combinations) and 27.78% occur in blends.
Table 57 shows the distribution of each consonant in singles and in blends.
Po; all the consonants, singles are more frequent than blends. Five conso-
nants (/f/, /8/, /hw/, and /g/) do not occur in blends. All of these five
consonants occur with a relative frequency of less than two percent in re-
lation to the total occurrences of consonants (see Table 52). Of the 25

consonants, 20 have at least 70% of their occurrences in the form of singles.

Initial Versus Final Position
In the total occurrences of consonants there are 52.89% in the initial
syllabic position and 47.11% in the final position. Table 58 shows the
relative frequency of occurrence of the consonants in the initial and final
syllabic positions. As would be expected, /q/, does not occur in the ini-

tial position, and /h/, /w/, /hw/, and /ij/ do not occur in the final position.



TABLE 57.--Relative Frequency of Occurrence of Consonants in
Singles vs. Blends

111

Singles Blends Singles Blends
@ % (N) % (N) @, o4 (N) % (N)
/p/| 76.5 (75) |[23.5 (23) /8/ [100.0 (3) 0 (0)
/b/ | 79.5 (70) [20.5 (18) /h/ | 98.0 (49) 2.0 (1)
/t/ | 59.7 | (179) |40.3 | (121) ~rS/|87.5 (28) | 12.5 (4)
/d/ | 69.8 | (134) |30.2 (58) /g’ | 83.3 (25) | 16.7 (5)
/k/ | 70.8 | (109) |29.2 (45) /m/ | 91.2 | (124) 8.8 (12)
/a/ | 73.2 (41) |26.8 (15) /n/ | 72.6 | (204) | 27.4 (77)
/t/ | 71.4 (60) |[28.6 (24) // [100.0 (35) 0 (0)
/v/ | 94.7 (54) 5.3 (3) /l/ | 71.7 | (137) | 28.3 (54)
/e/ | 81.5 (22) |18.5 (5) /w/ | 82.5 (52) | 17.5 (11)
/8/1100.0 (33) 0 (0) /hw/|100.0 (9) 0 (0)
/s/ | 62.0 | (160) [38.0 (98) /i/ | 57.5 (23) | 42.5 (17)
/z/ | 96.1 (49) 3.9 (2) /r/ | 54.3 | (146) | 45.7 | (123)
/f/1100.0 (40) 0 (0) All | 72.2 |(1861) | 27.8 | (716)
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TABLE 58.~-Relative Frequency of Occurrence of Consonants in
Initial vs. Final Position

Initial Final Initial Final
gl % (N) % (N) s % (N) % (N)
/p/ | 72.4 (71) | 27.6 27) || /3/ 33.3 (1)| 66.7 (2)
/b/ | 90.9 (80) 9.1 8) || /n/ |100.0 (50) 0 (0)
/t/ | 40.0 | (120) | 60.0 | (180) || /t// | 40.6 (13)| 59.4 (19)
/d/ | 38.0 (73) | 62.0 | (119) || /as/ | 63.3 (19) | 36.7 (11)
/k/ | 57.8 (89) | 42.2 65s) || /m/ | 63.2 (86) | 36.8 (50)
/a/ | 83.9 (47) | 16.1 9) || /n/ 18.5 (52) | 81.5 | (229)
/f/ | 88.1 (74) | 11.9 (10) || /o/ 0 (0) {100.0 (35)
/v/ | 29.8 (17) | 70.2 (40) || /1/ 47.6 (91) | 53.4 | (100)
/e/ | 48.2 (13) | 51.8 (14) || /w/ |100.0 (63) 0 (0)
/8/ | 69.7 (23) | 30.3 (10) || /hw/| 100.0 (9) 0 (0)
/s/ | 58.9 | (152) | 41.1 | (uo06) || /i/ |100.0 (40) 0 (0)
/z/ | 15.7 (8) | 84.3 (43) || /r/ 54.6 | (147)| 45.4 | (122)
/1 62.5 | (25) | 37.5 (15) || ALl 53.9 | (1363)| 47.1 |(1214)
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All five of the bilabial sounds are represented in these 15. Ten of the
25 consonants have more than half of their occurrences in the final position.
In these ten consonants are represented seven of the ten alveolar sounds.
Five of the nine fricatives are represented in these ten consonants.

Table 59 shows the relative frequency of consonants which occur as
singles in the initial and final syllabic positions.

TABLE 59.--Relative Frequency of Occurrence of Single Consonants in
Initial vs. Final Position

[nitial Final Initial Final
@ % (N) % (N) @ % (N) % (N)
/o/ | 69.3 (52) | 30.7 (23) /8/| 33.3 (1)| 66.7 (2)
/b/| 88.6 (62) | 11.4 (8) /h/1100.0 (49) 0 (0)
/t/ | 42.4 (76) | 57.5 | (103) /8| 46.4 (13)[ 53.6 (15)
/d/ | 45.5 (61) | 54.5 (73) /ds/ 76.0 (19)| 24.0 (6)
/k/} 56.9 (62) | 43.1 (47) /ny | 66.1 (82)| 33.9 (42)
/9/ | 78.0 (32) | 22.0 (9) /Mm/| 22.6 (46)| 77.4 | (158)
/f/| 96.7 (58) 3.3 (2) /8/ 0 (0)| 100.0 (35)
/v/| 29.6 (16) | 70.4 (38) /Y| 47.4 (65)| 52.6 (72)
/e/ | 50.0 (11) | 50.0 (11) /w/(100.0 (52) 0 (0)
/9/ | 69.7 (23) | 30.3 (10) /hwf100.0 (9) 0 (0)
/s/ | 63.1 | (101) | 36.9 (59) /i/ 1100.0 (23) of| (0)
/z/ | 16.3 (8) | 83.7 (41) /r/ | 41.8 (61)| 58.2 | (85)
L[/ | 62.5 | (25) | 37.5 (15) Alll 54.1 | (1007)| 45.9 | (854)

The proportions for the individual consonants in this table are very similar
to those of Table 58, with the only significant change being the occurrence

of slightly more final /r/'s than initial /r/’s.
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Table 60 shows the relative frequency of consonants which occur as

blends in the initial and final syllabic positions.

TABLE 60.--Relative Frequency of Occurrence of Blend Consonants in
Initial vs. Final Position

Initial Final Initial Final

C 5 (N) % (N) C % (N) % (N)
/p/ | 82.6 (19) | 17.4 4) || /2/ 0 (0) |100.0 (2)
/b/ [100.0 (18) 0 ) || /nh/ |100.0 (1) 0 (0)
/t/ | 36.4 (44) | 63.6 (77) || /&// 0 (0) |100.0 (4)
/d/ | 20.7 (12) | 79.3 (46) || /ag/ 0 (0) | 100.0 (5)
/k/ | 60.0 (27) | 40.0 (18) (| /m/ | 33.3 | (4)]| 66.7 (8)
/9/ 1100.0 (15) 0 ) || /n/ 7.8 (6)| 92.2 (71)
/t/ | 66.7 (16) | 33.3 8 || /V/ 48.1 | (26)| 51.8 (28)
/v/ | 33.3 (1) | 66.7 (2) || /w/ |100.0 | (11) 0 (0)
/8/ | 40.0 (2) | 60.0 (3) || /i/ | 100.0 | (17) 0 (0)
/s/ | 52.0 (51) | 48.0 a7 || /t/ 69.9 (86) | 30.1 (37)

All 49.7 | (356)| 50.3 | (360)

Of the 20 consonants which occur in blends, five occur only in the initial
position (/b/, /9/, /h/. /wW/. /i/). Three consonants (/z/, /ds/, and
/tf /) occur only in the final position. Of the 12 consonants which occur
in both the initial and final positions, six occur more frequently in the
initial position and six occur more frequently in the final position. When
this table is compared to Table 58, we see that, with the exception of

/t/ and /m/, all consonants maintain the direction of their proportions .
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Accented Versus Unaccented Syllabic Stress
In the total occurrences of consonants, 82.46% occur in accented
syllables, while only 17.54% occur in unaccented syllables.
Table 61 shows the relative frequency of occurrence of consonants
in accented and unaccented syllables.

TABLE 61.--Relative Frequency of Occurrence of Consonants in Accented
vs. Unaccented Syllables

Accented Unaccented Accented Unaccented

] % (N) % (N) C % (N) % (N)
/p/ | 83.7 (82) | 16.3 (16) || /3/ 66.7 (2) | 33.3 (1)
/b/ | 72.7 (64) | 27.3 (24) || /n/ 94.0 (47) 6.0 (3)
st/ | 77.0 | (231) | 23.0 69) || /&/ | 87.5 (28) | 12.5 (4)
/d/ | 78.6 | (151) | 21.4 (41) || /ds8/ | 83.3 (25) | 16.7 (5)
/k/ | 83.7 | (129) | 16.3 25) || /m/ | 81.6| (111) | 18.4 (25)
/a/ | 87.5 (49) | 12.5 ) | /n/ 74.0 | (208) | 26.0 (73)
/t/ | 94.0 (79) 6.0 S) | /n/ 57.1 (20) | 42.9 (15)
/v/ | 89.5 sy | 1.5 6) || /1/ 85.3| (163) | 14.7 (28)
/8/| 85.2 (23) | 14.8 @) || /w/ 92.1 (s8) | 7.9 (5)
/8/ | 72.7 | (24) | 27.2 (9) || /hw/ | 88.9 (8) | 11.1 (1)
/s/ | 88.0 | (227) | 12.0 31 || /i/ 77.5| (31) | 22.5 (9)
/2/ | 82.4 (42) | 17.6 Q) [ /t/ 90.0 | (242) | 10.0 (27)
28/ | #5.0 (30) | 25.0 (10) || All 82.5 | (2125) | 17.5 | (452)

It can be seen that all consonants occur in both accented and unaccented
syllables. Further, all consonants have the greater proportion of their
occurrences in accented syllables. Of the 25 consonants, 23 have at
least 70% of their occurrences in the accented syllable. Unaccented syl-

lables account for at least six percent of occurrences of all consonants.
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The relative frequency of consonants which occur as singles in

accented and unaccented syllables is shown in Table 62.

TABLE 62.--Relative Frequency of Single Consonants in Accented vs.
Unaccented Syllables

|

Accented | Unaccented Accented Unaccented
s % (N) % (N) C % (N) % (N)
sor | 827 62 |17.3 | a3 | /e | e6.7| @ |33.3 | ()
/b/ | 68.6 (48) | 31.4 (22) || /n/ 93.9 (46) 6.1 (3)
/t/ | 68.7 | (123) | 31.3 (s6) || /tf/ | 85.7 (24) | 14.3 (4)
/d/ | 734 (98) | 26.9 (36) || /as/ | 80.0 (20) | 20.0 (5)
/k/ | 78.0 (85) | 22.0 (24) || /m/ 80.6 | (100) | 19.4 (24)
/q/ | 87.8 (36) | 12.2 5 || /n/ 71.1 | (145) | 28.9 (59)
/t/ | 91.7 (55) 8.3 (5) || /9/ 5ol (20) | 42.9 (50)
/v/ | 88.9 (48) | 11.1 6) || /1/ 81.8 | (112) | 18.2 (25)
/e/ | 81.8 (18) | 18.2 (4) || /w/ | 90.4 (47) 9.6 (5)
/8/ | 72.7 (24) | 27.3 (9) || /hw/ | 88.9 (8) | 11.1 (1)
/s/ | 84.4 | (135) | 15.6 (25) || /i/ 69.6 (16) | 30.4 (7)
/z/ | 83.7 (41) | 16.3 8) || /r/ 87.0 | (127) | 13.0 (19)
/f/ | 75.0 (30) | 25.0 (10) || All 79.0 | (1470) | 21.0 | (391)

The proportions in this table are very similar to those of Table 61, except
that only 20 singles have at least 70% of their occurrences in accented
syllables.

Table 63 shows the relative frequency of consonants which occur
as blends in accented and unaccented syllables. Of the 20 consonants
which occur as blends, 19 occur in the accented syllable with a relative

frequency of 80% or more. The one consonant with less than 80% of its
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occurrences in accented syllables, /z/, had only two actual blend
occurrences, one in each category. Seven consonants do not occur as
blends in unaccented syllables.

TABLE 63.--Relative Frequency of Blend Consonants in Accented vs.
Unaccented Syllables

Accented Unaccented Accented Unaccented

C % (N) % (N) @ % (N) % (N)
/p/| 87.0 (20) | 13.0 3) || /z/ 50.0 (1) | 50.0 (1)
/b/| 88.9 (16) | 11.1 (2) || /n/ | 100.0 (1) 0 (0)
st/ | 89.3 | (108) | 10.7 (13) || »/tf/ | 100.0 (4) 0 (0)
/d/| 91.4 (53) 8.6 (5) || /ds/ | 100.0 (5) 0 (0)
/k/| 97.8 (44) .0 (M || /m/ | 91.7 (11) 8.3 (1)
/9/| 86.7 (13) | 13.3 (2) || /n/ 81.8 (63) | 18.2 (14)
/f/ 1100.0 (24) 0 ) || /1/ 94.4 (51) 5.6 (3)
/v/1100.0 (3) 0 () || /w/ | 100.0 (11) 0o | (o)
/8/1100.0 (5) ol ll/iy | ss.2 | as)| 93.5 (2)
s/l 93.9 | 2| 6.1 | ® e/ | 93.5 |a1s)| 6.5 (8)
: All 91.48| (655) 8.52 | (61)

The Four Position/Stress Categories
For the total occurrences of consonants, 42.37% are in the initial
position of accented syllables, 10.52% are in the initial position of un-
accented syllables, 40.09% are in the final position of accented syllables,
and 7.02% are in the final position of accented syllables. Table 64 shows
the relative frequency of occurrence of the consonants in the four position/

stress categories.
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Categories
/A I/UA F/A F/UA
C % (N) % (N) % (N) % (N)
/p/ |57.14 (56) 15.31 (15) 26.53 (26) 1.02 (1)
/b/ |63.64 (56) 27.27 (24) 9.09 (8) 0 (0)
/t/ |25.00 (75) 15.00 (45) 52.00 | (156) 8.00 (24)
/d/ 123.96 (46) 14.06 (27) 54.69 | (105) 7.29 (14)
/kx/ 148.70 (75) 9.09 (14) 35.06 (54) 7.14 (11)
/a/ |75.00 (42) 8.93 (5) 12.50 (7) 3.57 (2)
/f/ 183.33 (70) 4.76 (4) 10.71 (9) 1.19 (1)
/v/ |21.05 (12) 8.77 (5) 68.42 (30) 1.75 (1)
/6/ [33.33 (9) 14.81 (4) 51.85 (14) 0 (0)
/d/ |48.48 (16) 21.21 (7) 24.24 (8) 6.06 (2)
/s/ |53.88 | (139) 5.04 (13) 34.11 (88) 6.98 (18)
/z/ 7 .84 (4) 7.84 (4) 74.51 (38) 9.80 (5)
/f/ |45.00 (18) 17.50 (7) 30.00 (12) 7.50 (3)
/8/ 0 (0) 33.33 (1) 66.67 (2) 0 (0)
/h/ [94.00 (47) 6.00 (3) 0 (0) 0 (0)
/tf/ 123.19 (9) 12.50 (4) 59.38 | (19) 0 (0)
/ds/ | 50.00 (15) 13.33 (4) 33.33 (10) 3.33 (1)
/m/ [50.00 (68) 13.24 (18) 31.62 (43) 5.15 (7)
/n/ |[15.66 (44) 2.85 (8) 58.36 | (164) 23.13 (65)
/v/ 0 (0) 0 (0) 57.14 (20) 42.86 (15)
/l/ |38.74 (74) 8.90 (17) 46.60 (89) 5.76 (11)
/w/ 192.06 (58) 7.94 (5) 0 (0) 0 (0)
/hw/| 88.89 (8) 11.11 (1) 0 (0) 0 (0)
/i/ |77.50 (31) 22.50 (9) 0 (0) 0 (0)
/t/ |44.61 | (120) 10.04 (27) | 45.35| (122) 0 (0)
All |42.37 | (1092) 10.52 | (271) | 40.09 | (1033) 7.02 | (181)

As would be predicted from previous data presented, // does not occur

in either of the initial position categories, and /h/, /w/, /hw/, and/i/

do not occur in either of the final position categories.
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The Initial/Accented column shows that 11 consonants (/h/, /w/,
/hw/, /t/, 73/, 79/, /b/, /p/. /s/. /48/, and /m/) have one-half or
more of their occurrences as initial consonants of accented syllables.

All of the five bilabial sounds are represented in these 11 sounds. Twelve
consonants (/k/, 8/, /f/., /</, /V/, 8/, /tv/, Af7, /4/, /v/, /n/, and
/2/) of the 23 which occur in the initial position of accented syllables,
have less than half their occurrences in this category. For three of the
12, however, the Initial/Accented category is the largest of the four.
Seven of the ten alveolar sounds are represented in the 12.

The Initial/Unaccented column shows that no consonant has more
than one-third of its occurrences as an initial consonant of an unaccented
syllable. Further, 11 consonants have less than 10% of their occurrences
in the Initial/Unaccented category.

Inspection of the Final/Accented column shows that no consonant
has 75% or more of its occurrences as the final consonant of accented
syllables. Nine consonants (/z/, /v/, /8/, /t//., /n/, /n/, /d/, /t/,
and /0/) have more than one-half of their occurrences as the final conso-
nants of accented syllables. Of these nine, six are alveolar consonants.

The Final/Unaccented column indicates that except for /g/ and /n/,
the consonants have less than ten percent of their occurrences as final

consonants of unaccented syllables. Aside from the four consonants which
do not occur in the final position, five (/b/, /8/, /s/. /tf/. /r/) do not

occur in the Final/Unaccented category.
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Table 65, which shows the relative frequency of consonants which

occur as singles in the four position/stress categories, as very similar

to Table 64.

TABLE 65.~--Relative Frequency of Consonants in Four Position/Stress

Categories
/A I/UA F/A F/UA

® % (N) % (N) % (N) % (N)
/p/ 153.33 (40) 16.00 (12) 29.33 (22) 1.33 (1)
/b/ |57.14 (40) 31.43 (22) 11.43 (8) 0 (0)
/t/ |18.99 (34) 23.46 (42) 49.72 (89) 7.82 (14)
/d/ |26.87 (36) 18.66 (25) 46.27 (62) 8.21 (11)
/k/ | 44.04 (48) 12.84 (14) 33.94 (37) 9.17 (10)
/q/ |70.73 (29) 7 .32 (3) 17.07 (7) 4.88 (2)
/f/ 190.00 (54) 6.67 (4) 1.67 (1) 1.67 (1)
/v/ 120.37 (11) 9.26 (5) 68.52 (37) 1.85 (1)
/8/ |31.82 (7) 18.18 (4) 50.00 (11) 0 (0)
/3/ | 48.48 (16) 21.21 (7) 24.24 (8) 6.06 (2)
/s/ |55.00 (88) 8.13 (13) 29.38 (47) 7.50 (12)
/z/ | 8.16 (4) 8.16 (4) 75.51 (37) 8.16 (4)
/f/ |45.00 (18) 17.50 (7) 30.00 (12) 7.50 (3)
/3 / 0 (0) 33.33 (1) 66.67 (2) 0 (0)
/h/ |93.88 (46) 6.12 (3) 0 (0) 0 (0)
/tf/]32.14 (9) 14.29 (4) 53.57 (15) 0 (0)
/ds/|60.00 (15) 16.00 (4) 20.00 (5) 4.00 (1)
/m/ | 51.61 (64) 14.52 (18) 29.00 (36) 4.84 (6)
/n/ |19.12 (39) 3.43 (7) 51.96 (106) 25.49 (52)
/v/ 0 (0) .0 (0) 57.14 (20) 42.86 (15)
/7 | B87.23 (51) 10.22 (14) 44,53 (61) 8.03 (11)
/w/ |90.38 (47) 9.62 (5) 0 (0) 0 (0)
/hw/| 88.89 (8) 11.11 (1) 0 (0) 0 (0)
/i/ |69.57 (16) 30.43 (7) 0 (0) 0 (0)
/t/ |28.77 (42) 13.01 (19) 58.22 (85) 0 (0)
All | 40.95 | (762) 13.16 (245) 38.04 (708) 7.85 (146)
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The Initial/Accented column shows the same direction of proportions for
all the consonants. The Initial/Unaccented column shows essentially
the same proportions except that /k/ and /1/ as singles are slightly more
represented as initial consonants of unaccented syllables (above ten
percent). The Final/Accented column shows the same direction of propor-
tions except that /t/ and /d/ drop slightly below 50% representation and
/r/ rises slightly above 50%. The Final/Unaccented solumn shows the
same direction of proportions for all consonants.

Table 66 shows the relative frequency of consonants occurring as
blends in the four position/stress categories. The Initial/Accented col-
umn shows that blend occurrences of /w/ and /h/ are entirely represented
in this category. The /h/-distribution is based on only one occurrence,
however, that of /w/ is based on 11 occurrences. Ten of the 20 conso-
nants which occur as blends have 50% or more of their occurrences in the
initial position of accented syllables. The Initial/Accented column, when
compared with that of Table 65, shows several changes in the direction
of proportions. The proportions of /r/ and /k/ when they occur as blends
increases considerably in the Initial/Accented category; that of /m/
decreases. There are no blend occurrences of /ds /, /z/, and /t/ in
the initial position of accented syllables.

The Initial/Unaccented column shows that, as blends, consonants

have less than 14% of their occurrences in the initial position of unac-

cented syllables. Of the 20 consonants occurring as blends, 11 do not
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occur in the initial position of unaccented syllables. In comparison with
Table 64, the range of the proportions of occurrences of consonants as
blends in the Initial/Unaccented category is reduced by slightly more

than half.

TABLE 66.--Relative Frequency of Blend Consonants in Four Position/Stress

Categories
I/A I/UA F/A F/UA
C % (N) % (N) % (N) % (N)
/p/ | 69.57 (16) 13.04 (3) 17.39 (4) 0 (0)
/b/ | 88.89 (16) 11.11 (2) 0 (0) 0 (0)
/t/ | 33.88 (41) 2.48 (3) 55.37 67) 8.26 (10)
/d/ | 17.24 (10) 3.45 (2) 74.14 (43) 5.17 (3)
/k/ | 60.00 (27) 0 (0) 37.78 (17) 2.22 (1)
/9/ | 86.67 (13) 13.33 (2) 0 (0) 0 (0)
/f/ | 66.67 (16) 0 (0) 33.33 (8) 0 (0)
/v/ | 33.33 (1) 0 (0) 66.67 (2) 0 (0)
/e/ | 40.00 (2) 0 (0) 60.00 (3) 0 (0)
/s/ | 52.04 (51) 0 (0) 41.84 (41) 6.12 (6)
/z/ 0 (0) 0 (0) 50.00 (1) 50.00 (1)
/h/ |100.00 (1) 0 (0) 0 (0) 0 (0)
AS/ 0 (0) 0 (0) | 100.00 (4) 0 (0)
/ds/ 0 (0) 0 (0) | 100.00 (5) 0 (0)
/m/ | 33.33 (4) 0 (0) 58.33 (7) 8.33 (1)
/n/ | 6.49 (5) 1.30 (1) TSB2 (58) 16.88 (13)
/17 | 42.59 (23) 5.56 (3) 51.85 (28) 0 (0)
/w/ [100.00 (11) 0 (0) 0 (0) 0 (0)
/i/ | 88.24 (15) 11.76 (2) 0 (0) 0 (0)
/r/ | 63.41 (78) 6.50 (8) 30.08 (37) 0 (0)
All | 46.09 | (330) 3.63 (26) 45.39 | (325) 4.89 (35)

Inspection of the Final/Accented column shows that the two affricates,

/tJ/ and /dg’/, have all of their occurrences in the final position of
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accented syllables. Of the 20 consonants which occur as blends, ten
vsf/, /88/, /n/, /4/, /v/. /8/, /m/, /t/, /1/, and /2/) have 50% or
more of their blend occurrences in the final position of accented syllables.
Of the ten, seven are alveolar sounds. Expectedly, /h/, /w/, and /i/
do not occur in this category; also, however, /b/ and /g/ do not occur.
In comparison with the Final/Accented column of Table 64, it can be seen
that the proportion of /da/ in this category increases by 67%, the propor-
tion of /m/ increases considerably and there is a slight increase in the
proportion of /1/ as a blend in the final position of accented syllables.

The striking feature of the Final/Unaccented column is that only
seven consonants are represented in this category. With the exception
of /z/, the consonants have less than 17% of their occurrences in the

final position of unaccented syllables.



CHAPTER V

SUMMARY AND CONCLUSIONS
Summary

The purpose of this study was to determine the phonetic contexts,
and the frequency with which each occurred, for 33 General American
phonemes in the 1,002 most frequently occurring words of the language.
Previous research indicated that phonetic context is a relevant variable
in articulatory behavior and should be a primary consideration in the selec-
tion of stimuli for articulation testing and therapy. The literature further
indicated that frequency of occurrence of phonetic contexts is an important
phenomenon from both a linguistic and a clinical point of view.

The following questions were posed at the outset of the study:

1. What are the phonetic contexts of each phoneme to be

analyzed in the 1,002 most frequently occurring words

of American English?

a. For the consonants, what are the phonetic contexts
of each phoneme as a function of consonant-vowel
combinations versus consonant blends ?

b. What are the phonetic contexts of each phoneme as
a function of syllabic position and syllabic stress?

2. How do the obtained phonetic contexts rank order them-
selves with respect to frequency of occurrence ?

124
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a. For the consonants, how do the obtained phonetic
contexts rank order themselves with respect to
frequency of occurrence as a function of conso-
nant-vowel combinations versus consonant blends ?
b. How do the obtained phonetic contexts rank order
themselves with respect to frequency of occurrence
as a function of syllabic position and syllabic stress ?
The 33 phonemes analyzed in this study were: /p/, /b/, /t/. /4/. /k/.
/9/ /8 /vl /8 /Y /8 m/ /m/ /s /R W/ /W /Y
/. /e /%/. /=/, /a/. /o/, /o/s /U/, /u/, /8, /~/, /al/, /aU/,
and /aV.

The words used were the 1,002 most frequently occurring words of the
Thorndike-Lorge (1944) word list as analyzed by Griffith and Miner (1973c)
according to occurrence of a particular phoneme in a word, the syllabic
position of the phoneme, and the stress of the syllable in which occurred.
The investigator determined the context of each occurrence of the 33
phonemes. The frequencies of the contexts were tabulated according to
the syllabic position of the phoneme in question and the stress of the
syllable in which the phoneme occurred.

The phonetic context distributions of each of the 33 phonemes were
reported. In addition, the phonetic context distributions derived by
Griffith and Miner (1973a) for /t/., /¥/, f&/. /V/ . /s/. /2/. /f/ . AL/
and /dg / were reported. The data of the present study and those of

Griffith and Miner (1973a) were further subjected to the following descrip-

tive analyses: (1) high- and low-frequency vowel contexts of consonants,
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(2) frequency of occurrence of phonemes, and (3) distribution of consonants

on syllabic variables. The results of these analyses were reported.

Conclusions

The following conclusions appear to be warranted by the present
study:

1. The phonetic context distributions are such that, for many consonants
and vowels, a relatively small number of different contexts account
for a relatively large proportion of the total number of contexts in a
particular position/stress category.

2. High-frequency of occurrence contexts combining vowels with conso-
nants are such that front and central vowels, particularly /I/ and /¢ /
tend to form high-frequency of occurrence contexts with more conso~
nants than do the back vowels and diphthongs.

3. Conversely, low-frequency of occurrence contexts combining vowels
with consonants are such that the back vowels and the diphthongs
tend to form low-frequency of occurrence contexts with more conso-
nants than the front and central vowels.

4. The relative frequency of occurrence of phonemes is such that:

a. Vowels comprise 36.51% of the sample and consonants 63.47%.
b. Five phonemes (/t/, /1I/, /n/, /r/. and /s/) occur with a rela-

tive frequency of greater than five percent.
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c. Thirteen of the 44 phonemes occur with a frequency of less
than one percent.
The relative frequency of occurrence of consonants in relation to the
total occurrences of consonants is such that eight consonants (/t/,
/n/, /s/, s/, 74/, /1/, /k/, /m/) of the 25 account for 69.25% of
the total occurrences.
The relative frequency of occurrence of vowels in relation to the
total number of vowel occurrences is such that:
a. The vowel /1/ alone accounts for almost 20% of the vowel
occurrences.
b. Nine vowels (/I/, /¢/, /3/, /®/, /o/, /=/, /e/, /al/ and
/1/) account for 75.04% of the vowel occurrences.
Comparison of the rank-orderings of phonemes, consonants, and
vowels of the present study with those of previous studies indicates
that the relative frequency of occurrence of phonemes is a lawful
phenomenon which is not appreciably affected by the source of the
word sample analyzed or the method of analysis (number of different
words versus total number of words).
The distribution of consonants on the variable of type of combination
(singles versus blends) is such that, for the 20 consonants which
occur in both types, each has at least 70% of its occurrences in the

form of singles.
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9. The distribution of consonants on the syllabic variable of position

is such that:

a. For the total occurrences of consonants there is an almost
equal distribution in the two positions.

b. Considering the distributions for individual consonants, 15
consonants have more than half their occurrences in the initial
position and ten consonants have more than half their occur-
rences in the final position.

(1) Bilabial sounds tend to concentrate more in the initial position.
(2) Alveolar sounds tend to concentrate more in the final position.

10. The distribution of consonants on the syllabic variable of stress is
such that all consonants have the greater proportion of their occur-
rences in accented syllables.

11. The distribution of consonants in the four position/stress categories
is such that 42,37% are in the initial position of accented syllables,
10.52% are in the initial position of unaccented syllables, 40.09%
are in the final position of accented syllables, and 7.02% are in

the final position of unaccented syllables.

Implications for Future Research

The present study has implications for future research in two major

areas:
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The present study described the frequency distributions of
phonetic contexts, but made no attempt to explain the dif-
ferences which exist. The question remains: Why do certain
contexts of a phoneme occur more frequently than others ?
Following Zipf's (1965) lead for the phoneme, the "magnitude

of complexity" of phonetic contexts may account for the dif-
ferences which exist. The parameters of complexity of

phonetic context will first have to be defined.

The findings of the present study and those of Griffith and Miner
(1973a) provide a data base for any study using phonetic context
as a variable. To date, most phonetic context research has been
done in the area of functional articulation disorders. The results
of the present study make phonetic context investigations in the
areas of voice, stuttering, apraxia, and speech-sound discrim-

ination feasible.
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