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Goals:      determine if Modern Standard Written Californian English 
           contains regional variation;

           map and describe these written dialects of English.

Basis:       a computational analysis of lexical variation  
               in California online newspapers.

The Survey



California English Coverage

1930s- Hans Kurath
Linguistic Atlas of the United States and Canada
(lexical survey)
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(Hankey, 1960; Dakin, 1966). Basically, schematic participation mapping represents 

gradient patterns in a set of nominal dialect features (i.e. the presence or absence of a 

word in a location) by plotting numerous isoglosses, which separate regions using a 

different percentage of a particular set of words. For example, a primary isogloss might 

be plotted to demarcate a region that uses 100% of a set of words and a secondary 

isogloss might be plotted to demarcate the area surrounding the first area that uses 70%-

99% of those words. Carver refers to these areas as dialect layers.  

Using this technique, Carver identified two major dialect regions in the United 

States: the northern region and the southern region. In turn, the northern region was found 

to contain three main sub-regions (the upper north, the lower north, and the west), and the 

southern region contains two main sub-regions (the lower south and the upper south). 

Carver’s division of the United States is reproduced in Figure 2.2.  

Figure 2.2 Lexically Defined Dialects of the United States   

 

1985    Frederic Cassidy - Craig M. Carver
Dictionary of American Regional English
(lexical survey)
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some cities to be excluded from classification—specifically cities that are on the borders 

of dialect areas, such as El Paso, or that are unique dialect areas, such as New York City 

and Charleston, South Carolina. Heteroglosses were created using a specially designed 

algorithm that essentially divides a region into sub-regions by splitting areas where one 

value of a binary feature occur more frequently from areas where the other value of a 

binary feature occur more frequently. The details of the algorithm are complicated and do 

not need to be repeated, but while it does constitute an improvement over the entirely 

subjective isoglosses drawn in most previous dialect studies, since it is replicable and 

does not rely on directly on the judgment of the dialectologist, it should be noted that the 

technique is not based on statistical analyses and has not been independently tested, and 

so while it may be replicable it is based on assumption grounded only in the subjective 

decisions made when the algorithm was designed.  

Figure 2.3 Phonologically Defined Dialects of the United States 

 

2006   William Labov et al.
Atlas of North American English
(phonological survey)
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Methods of Data Collection

Postal questionnaires
e.g. Davis 1948;

fieldworker interviews
e.g. Kurath 1939-43;

telephone interviews
e.g. Labov et al 2006;

traditional corpus-based techniques
e.g. Szmrecsanyi 2008,  Grieve et al 2011.

Traditional New 

Site-restricted web searches
based on a collection of frequencies of 
lexical alternations
in online newspapers

A lexical dialect survey requires 
an extremely large corpus 
or a large number of interviews 

lexical words do not appear often
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“The option of saying ‘the same thing’ 
in several different ways: 
that is, the variants are identical in reference or 
truth value, but opposed in their social and/or 
stylistic significance.” (Labov 1972)

Sociolinguistic Variable

underlying concept
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dinner

supper

evening meal

Onomasiological background

a clearly 
directed intent

aim

purpose
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45 word alternations, 
chosen mostly from 
previous dialectology 
studies 
(Vaux 2003,  Kurath 1949; 
Cassidy 1985-2002)

Lexical Alternation Variables

aim, purpose
analysis, study
assessment, evaluation
bag, sack
basement, cellar
bro, brother
buddy, pal
car, automobile
cemetery, graveyard
characteristic, feature
client, customer
cloth, fabric
coat, jacket
concept, notion
context, framework 
corridor, hallway
dad, father
dinner, supper
earnings, revenue
expensive, costly
expert, specialist
grandma, grandmother
grandpa, grandfather

happiness, joy
holiday, vacation
ill, sick
law, legislation
mesa, butte
mom, mother
obstinate, stubborn
outcome, result
pail, bucket
pants, trousers
personnel, staff
porch, veranda
procedure, technique
regulation, rule
soda, coke
sofa, couch
student, pupil
sundown, sunset
sunrise, dawn
trash, rubbish
wallet, billfold
yard sale, garage sale
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Sample for this survey: 
modern newspaper register of English,  
as published in mainstream newspapers 
from across California.
334 Californian newspapers from 273 Californian cities.

Why newspapers?
newspapers are plentiful,  
freely available in machine readable form,  
written in Standard English,  
and annotated for their place of publication.

Newspaper Selection 
Why California English
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For each variant of a lexical alternation,  
I counted the number of pages
containing that variant 
in a series of city newspaper websites.

I used a Perl (LWP) script 
to automatically query online search engines 
and extract the number of hits 
from the html source code for the results page.

After data collection,  
I measured the alternation quantitatively as a proportion.

Data Extraction
Why California English
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newspaper: 
Los Angeles Times

website: 
latimes.com

alternation variable tested: 
pail/bucket

Example
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        3.840        =  0.2293
 3.840 + 12.900
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Harvard Dialect Survey

Site-Restricted Web 
Searches Survey

Frosting vs. Icing



Polysemous and homonymous words, idioms, proper names, unique localisms 
and others. Variants should be relatively unambiguous.

Alternations with too many of these problems (creek/stream) might mean 
they can't be analyzed using this method.
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We can find regional patterns despite the noise
thanks to the quantity of data and the advanced statistics.

Based on these results,  
we believe that this approach is both a valid and efficient method for 
gathering data on regional lexical variations.

Method Evaluation: Pros
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the first term 
is relatively more frequent

the second term 
is relatively more frequent

Creek/Stream
Alternation

< 0.989 
< 0.859 
< 0.73 
< 0.6 
< 0.47 
< 0.341 

Proportion Maps

Pail
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the first term 
is relatively more frequent

the second term 
is relatively more frequent

Dad/Father,
Gi z-scores

> 3.29
> 2.58
> 1.96
> 1.64
> 1.00
< -1.00
< -1.64
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200 Chapter 6. Multivariate Methods and Results

each extracted factor in order to identify the regional pattern that each
factor represents.

Table 6.1 lists the variable loadings for the three factors. The
variable loadings explain the degree to which each of the three factors
represent the regional pattern conveyed by each of the variables. Table
6.1 also provides the uniqueness scores for each of the variables. Most
of the uniqueness score values are below .800, which means that
the pattern exhibited by the variables are represented well by the
three-factor solution.

Looking at the maps of the factors, an urban/rural, a north/south,
and central and lower southern/upper southern and northern variation
can be distinguished.

Adding new variables is one of the further possible developments of
this research. Nevertheless, I expect that adding new variables would
confirm the same findings represented in this paragraph, i.e. any new
variables would follow these same three basic patterns.

Table 6.1: Factor Analysis Loadings and Uniqueness Values.

VARIABLE
FACTOR FACTOR FACTOR UNIQUENESS1 2 3

aim/purpose 0.401 0.406 0.675
analysis/study 0.532 0.197 0.525 0.403
assessment/evaluation -0.117 -0.241 0.928
bag/sack 0.507 0.731
basement/cellar 0.135 -0.493 0.197 0.700
bro/brother 0.800 -0.128 0.343
buddy/pal -0.804 -0.141 0.276 0.257
car/automobile 0.463 0.201 0.740
cemetery/graveyard -0.408 -0.323 -0.251 0.666
characteristic/feature -0.200 -0.179 0.632 0.529
client/customer 0.158 0.821 0.301
cloth/fabric 0.582 -0.397 -0.197 0.465
coat/jacket 0.537 -0.601 0.350
concept/notion -0.362 -0.372 0.728
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Table 6.1: (continued)

VARIABLE
FACTOR FACTOR FACTOR UNIQUENESS1 2 3

context/framework -0.297 0.873 0.229 0.098
corridor/hallway 0.377 -0.573 0.524
dad/father 0.170 0.887 0.183
dinner/supper 0.144 -0.773 0.372
earnings/revenue -0.221 -0.273 0.654 0.448
expensive/costly -0.662 0.317 0.400 0.301
expert/specialist 0.172 0.336 0.184 0.824
grandma/grandmother -0.432 0.428 0.392 0.476
grandpa/grandfather 0.679 -0.290 -0.171 0.426
happiness/joy 0.561 0.414 0.150 0.492
holiday/vacation 0.832 0.155 0.277
ill/sick 0.370 -0.713 -0.166 0.327
law/legislation -0.813 -0.204 -0.308 0.203
mesa/butte -0.847 0.370 0.208 0.103
mom/mother -0.112 0.928 0.124 0.111
obstinate/stubborn 0.790 0.232 0.321
outcome/result 0.394 0.593 0.215 0.447
pail/bucket 0.595 0.146 -0.402 0.463
pants/trousers -0.220 0.945
personnel/staff -0.341 0.879
porch/veranda 0.366 0.147 0.836
procedure/technique -0.583 0.336 0.300 0.457
regulation/rule 0.856 -0.181 0.228
sofa/couch 0.128 -0.550 0.252
soda/coke 0.389 -0.109 -0.765 0.673
student/pupil -0.398 0.159 0.815
sundown/sunset 0.568 -0.116 0.663
sunrise/dawn 0.300 -0.366 -0.493 0.533
trash/rubbish 0.202 0.949
wallet/billfold 0.614 -0.261 -0.124 0.539

Factor Analysis
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Table 6.1: (continued)

VARIABLE
FACTOR FACTOR FACTOR UNIQUENESS1 2 3

yard sale/garage sale -0.363 -0.702 0.273 0.302

Table 6.2: Proportions of Variance Explained by the Factors.

FACTOR 1 FACTOR 2 FACTOR 3

SS loadings 9.232 7.925 5.563
Proportion Var 0.205 0.176 0.124
Cumulative Var 0.205 0.381 0.505

Table 6.3: Test for Factor Analysis.

Test of the hypothesis that 3 factors are sufficient.
The chi square statistic is 6661.97 on 858 degrees of freedom.
The p-value is 0.

Factor analysis results displayed very clear regional patterns. How-
ever, linguistic patterns that unite the variable loadings on the three
factors were less disclosed. In fact, I conducted my research with 45
variables, but using more variables could lead to a more understand-
able linguistic explanation of the factor loadings. Furthermore, in
traditional dialectology it is not necessary for variables that patterned
together to be linguistically related (Grieve 2011b, Kurath 1949). For
example, describing Bright’s study (1971), Carver points out that “a
majority of the isoglosses one might choose to map do not cohere, but
are mixed and jumbled” (Carver 1987).

Although interpreting the variables that loaded onto each factor is
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Factor 1

Factor MapsFactor 1
Factor Scores

> 1.50
> 1.00
> 0.50
> 0.00
> -0.50
> -1.00
> -1.50
≤ -1.50

positive loading

negative loading
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San Francisco

Los AnglelesFactor 2
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Factor 3
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37° parallel

Not a formal geographic designation

California's north-south midway 
division is around 37° latitude, near 
the level of San Francisco

Northern/Southern California
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48 northern counties

Northern/Southern California

Popularly, though, "Northern 
California" usually refers to the 
state's northernmost 48 counties



Tehachapi Mountains
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Northern/Southern California

The term is also applied to the area 
north of the Tehachapi Mountains



Historical Settlement Areas 
and Cultural Areas
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1973 - Wilbur Zelinsky
The Cultural Geography of the United States
(map readapted from Grieve 2009)
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Figure 7.1: Cultural Regions od California According to Wilbur Zelin-
sky’s Divisions (Source: Zelinsky 1973).

In his Cultural Geography of the United States (1973), Wilbur Zelin-
sky isolated two areas that, according to him, revealed a genuine
cultural identity in California: a central region, corresponding to the
Bay Area, that he described as a product of the Gold Rush; and a

Historical Settlement Areas 
and Cultural Areas

“a product 
of the Gold Rush”

“voluntary region” 
immigrants decided to move 

to Southern California 
looking for a gratifying lifestyle 

and climate.
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While Northern California was 
quickly growing, Southern California 
remained a rural Hispanic area. Later 
on, the population growth turned to 
the Los Angeles and San Diego 
areas.

Zelinsky: two areas revealed a 
genuine cultural identity in California 
(Grieve 2009 for dialect region interpretation 
based on cultural areas).



Automatic extraction of synonyms 

Larger data collection

Regional lexical variation and sociolinguistics

Regional lexical variation in speech

Traveling time as a predictor of dialect distance

Multidimensional scaling techniques
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Thank you!


