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Short Summary

This thesis explores synchronic and diachronic aspects of English phonetics
and phonology through the �rst systematic application of an extensive set of
quantitative methods to English phonetic variation. Complementary quanti-
tative tools are applied to a set of to English and American data to quantify
variation in the traditional English dialects and to explore how English vari-
ants were selected in the process of new-dialect development in the American
colonies. The analysis illustrates both the e�ectiveness and the limitations of
such tools not only in describing and comparing dialects but also in uncover-
ing aspects of the historical development, di�erentiation, and combination of
various dialects of English.

The research uses several approaches to quantify detailed observations of
speakers' usages in speci�c words, which were recorded impressionistically us-
ing the International Phonetic Alphabet. In some cases, the data are classi�ed
into distinct classes of variants for particular phonemes in particular words,
or frequencies of variant use across a group of words considered to be of a
linguistically distinct class. In other cases, the impressionistic data are decom-
posed into quantitative features. The feature- and variant-based approaches
are sometimes combined. Analysis of the statistical distributions of variants
and features among speakers or within or among geographic regions yields
strong evidence for the randomness of much linguistic variation as well as
insights into di�ering degrees of variability among features, geographic dis-
tributions of dialect features, and the degree of structural variation among
dialects.

Measures of linguistic distance among speakers are calculated as percent-
ages of shared variants or as the sum of Euclidean distances between the
articulation-based numerical characterizations of large numbers of segment
features. Clustering algorithms and multidimensional scaling techniques are
applied to measures of linguistic distance to group speakers into a coherent
set of geographically contiguous dialect regions. The analysis appears to yield
relatively robust patterns that repeatedly turn up under signi�cantly di�erent
approaches and that are likely to represent real and signi�cant patterns of di-

215
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alect variation. Principal components analysis is used as a complement to the
cluster analysis to isolate sets of variants or features that have a structural
interpretation and that may be thought of as identifying some of the dialect
regions. However, phonemes often vary across speakers in di�erent ways, so
that any pattern of phonemes that might be identi�ed as characteristic of a
particular cluster generally includes phonemes that are not unique to that
cluster, or that are unique only to a subcluster of the cluster. Since princi-
pal components analysis tends to isolate only groups of variables that occur
together, it sometimes fails to identify known linguistic structures.

Multiple regression analysis is used to illustrate a correspondence between
the number of variants in dialect regions and the number of speakers ana-
lyzed, similar to the species-area correspondence found in biological research.
Regression analysis is also used to explore how the relationship between lin-
guistic distance and geographic distance between localities varies across dialect
regions in England, and how linguistic distance between English and American
speakers varies with the proximity of the English speakers to London. Barrier
analysis is used to identify linguistic boundaries and individual speakers with
speech patterns unusual for their region.

Used together, the quantitative tools � calculations of linguistic distance,
analysis of variation, regression analysis, cluster analysis, multidimensional
scaling, barrier analysis, and principal components analysis � achieve several
important goals of linguistic analysis. They yield reasonable measures of aggre-
gate variation in phonetic usage, illustrate the largely continuous geographical
nature of that variation, identify dialect regions as clusters of speakers or lo-
calities with comparatively similar patterns of usage, distinguish regions of
extensive variation from others of comparative uniformity, and isolate region-
ally coherent groups of variants or features that can be said, with appropriate
caveats, to distinguish speci�c regions.

The results suggest that even a small but judiciously chosen feature-based
dataset can yield a great deal of insight, and that in the absence of feature
detail, variant-based data also can be used quite e�ectively. Clustering tech-
niques are useful for delineating dialect regions but do not distinguish between
regions of greater uniformity and greater diversity � a task for which distance
regressions, variant-area regressions, and barrier analysis are more suitable,
and any one of which is likely to be su�cient. Finally, principal components
analysis appears to be useful in isolating distinctive features or variants that
are more or less characteristic of dialect regions and that in some cases are
structural in nature. The technique may be equally applicable to the study of
linguistic variation across class, gender, and other dimensions as well. In some
circumstances, feature-based principal components analysis may not only cap-
ture structural features such as upgliding or centering diphthongization, but
also provide measures of their strength, while variant-based principal compo-
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nents analysis may isolate groups of variants that re�ect structural shifts. In
this respect, feature-based and variant-based approaches may be substitutes
rather than complements.

The techniques reinforce each other to provide a consistent picture of the
dialects to which they have been applied in these studies, tending to con�rm
the applicability of computational techniques to the study of dialect variation.
Applied to data from traditional dialect speakers in England, the techniques
largely corroborate standard characterizations in the literature, while di�ering
in several cases in the placement of several important dialect boundaries, in the
association of features with dialects, and in placing those systematic character-
istics against a background of largely continuous variation. Gradual drifts in
height and backing of vowels and diphthongs is shown to be the most extensive
source of English dialect variation. Synchronic variation across the traditional
dialects is calculated to be roughly equivalent to four centuries of diachronic
change in a speci�c location, on average, and seven to nine centuries at the
extremes. The analysis clearly shows that the widespread American patterns
of retained rhoticity, raising of Middle English low front short vowels, splitting
of back short vowels, and the development of upgliding diphthongs for the
Middle English long vowels, are all characteristic of twentieth-century rural
Southeastern coastal speech in England, and that the patterns found in the
region around London can be seen largely as ancestral to the American ones.
However, the results also suggest that as applied in these studies, quantita-
tive tools have some important limitations in their ability to uncover known
structural elements of traditional English dialects.

Applied to dialect speakers in southern England, two regions of particularly
early English settlement in America � southeastern Massachusetts and the At-
lantic coast from Norfolk to Okracoke (`Eastern Virginia') � as well as a region
of Appalachia encompassing southwestern Virginia and southern West Virginia
(`Western Virginia'), the techniques allow the quanti�cation of di�erences in
variation in the two countries, provide insight into the development of Amer-
ican speech varieties, and reveal regional English origins of sociolinguistically
relevant American dialect di�erences. English speakers near London cluster
into several distinct groups rather than into a metropolitan cluster, suggesting
that the extensive, protracted historical migrations from all over the British
Isles to London had comparatively little e�ect on the speech patterns of ru-
ral speakers in surrounding regions. Regional a�liation of English speakers
is consistently more important than distance from London in accounting for
a�nities with American ones: American Southerners' a�nities with English
speakers are more di�use than those of the New Englanders, and they con-
sistently show comparatively greater a�nity with speakers from the English
southwest and less a�nity with those from the southeast.

Comparatively low American phonetic diversity and comparatively few
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unique American variants suggest substantial leveling and relatively little inno-
vation in the development of American dialects. Consistent with the historical
evidence of seventeenth- and eighteenth-century British migrations to North
America, American speech appears as a relatively uniform amalgam of vari-
ants brought overwhelmingly from the south of England. However, principal
components analysis distinguishes a set of largely conservative variants found
mainly found in the upper southwest of England from a set of largely southeast-
ern English and typically more innovative characteristics � a variety of shifts,
mergers, and diphthongization of Middle English phonemes previously identi-
�ed in the analysis of English dialects. The component scores indicate that
the eastern innovations are far more common in American dialects than are
the more conservative western variants, demonstrating that American speech
forms tend to be composed of variants found mainly in southeastern England.
A second principal component also distinguishes largely southwestern English
characteristics � in this case, rhoticity, palatalization particularly of low-front
vowels, and various short vowel developments � from largely southeastern ones,
but its component scores among Americans show a di�erent pattern: Speakers
from Massachusetts follow English southeasterners whereas speakers from the
American South follow the southwesterners. Principal components analysis of
the data thus reveals two sets of oppositions involving fairly clear linguistic
structural interpretations and distinct regional distributions. Massachusetts
speakers thus tend to have to greater a�nities with those from eastern English
regions, particularly the East Midlands, consistent with the predominance of
easterners among the early Puritan settlers. Southern American English speak-
ers, in contrast, tend to have somewhat greater a�nities with those from the
southwestern regions, particularly from the Southwest, consistent with the
West Country origins of many of the early indentured servants who emigrated
to Virginia.

Moreover, variants used by Southern American English speakers judged
as folk speakers are much more likely to be found in southwestern England
than variants by speakers judged as common or cultivated. A further prin-
cipal components analysis restricted to southern American speakers isolates
di�erent groups of variants used by folk speakers and cultivated speakers, re-
spectively, consistent with their separate clustering. The variants associated
with folk speakers are largely those identi�ed by the second principal compo-
nent discussed above and associated with southwestern England, while those
associated with cultivated speakers tend to be found in the English southeast.
That �nding suggests a regional English origin for some sociolinguistic distinc-
tions surviving into the twentieth century in Southern American English.

The patterns of similarity thus support a model of new-dialect formation
in the American colonies involving competition within and selection from a
pool of variants introduced by speakers from di�erent southern English dialect
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regions. One may further speculate that speech features of West Country in-
dentured servants acquired lower prestige in some social circles in the American
South but also became markers of local or regional identity in others, much
as similar features help establish and maintain regional identity in some forms
of Southern American English today. Thus quantitative tools allow sociolin-
guistic distinctions surviving in twentieth-century regional American English
to be traced to regional (and perhaps socioeconomic) dialect di�erences in the
home country that were transported to the colonies.






