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Abstract

This papepresents an exploratoapproactor modelling and measuring tleencept of
lectalcoherencé thelogical unityof idiolects, dialects, sociolects, regioledt. i and how
coherenceanshape variation and foster or constrain language chamggvephonological and
morphasyntacticfeatures ofCentralSwabian, avariety of Germarspoken inthe southwestrn
part of the countryexemplifydifferences in lectal coherence across two commur{firgtgart
and SchwabiscBmiing and two points in time (1982 and 201Fdllowing the traditional
guantitative variationist approach pioneered_bpov(1963) coupled withGuttmanlike (1944)
implicational scahg, and drawing orconcepts from the der and.ATTICE theory of
mathematicgPartee, Ter Meulen, and Wall 1998)e proposed modékings together three
views of coherenck covaration, implicational scaling, and\TTICE theoryi to demonstrate a
holistic approach to thetudyof linguistic coherence and its influence on language chdinge.
research questiahis investigationexplores is: doekectalcoherence enable or inhibit linguistic
change? The hypothedestedn this studyis that more coherent lects are less vulnerable to
change and convergence while less coherent lecta@esusceptible
Keywords:sociolinguisticsJanguage variatiorand changejinguistic coherence, dialects,

guantitative modeldongitudinal studies, lifespan chandggvabianGerman
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1. Introduction

Fifty years ago, Weinreich, Labov, and Her®§68:188o b s er ved t hat

ect

i di

not provide the basisforsaelfont ai ned or i nt er nraHerdtigthe onsi st ent

grammar of the speech community, governed by social factors, which reflects regularity and

coherence and where gjnistic change occurs. Hence, one approach to explaining the regularity

of linguistic variation and orderly heterogeneity is the notion of coher&ucerding toGuy &

Hinskens (2016) t he concept of orderly heterogeneity

sociolinguistially coherent... [meaning that] the community should collectively behave in

parallel: variants (or rates of use of variants) that index a given style, status, or a social

characteristic shouldeoc cur 0 ( Guy & Hi nskens 2Qaote: 2) .

extent that linguistic variables systematicallyvary, they can beharacterizeas displaying
c 0 h er (Guy&eliaskens 2016:1)

Co-variationis onemethodfor determiningcoherencehowever anothemapproach
utilisesGuttman(1944)fi s ¢ a | o g r atmideatifyshé ynderlysmgorderlystructure of the
variation revealingmplicationatlike patterrs (Bickerton 1973; DeCamp 1968; Fasold 1970;
Greenberg 1963; Rickford 2@). A recent variation analysis using implicational scaling
techniquess Ghyselen & Van Keymeulén§016)study of the Belgian dialect dussentaal
These researchefsund that, as a result of dialect lodsstandardisatiomnddemotisationthe

dialectstandard constellation in Flanders has transforimoed a diglossianto a largely

1| wish to thank the following people for their review and feedback on earlier versions of this paper: Jenny
Cheshire, Greg Guy, Frans Hinskens, and Dirk Speelasmawell as the audience from ICLaVE10 at Fryske
Academy inLeeuwarden where | first presented this reseakoly deficiencies remaining are of course my own.
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diaglossic repertoire. They argue thassentaafi i s not just a random i di ¢
features, but that is structuredy i mpl i cati onal principles shar
(Ghyselen & Van Keymeulen 2016:15) | n f act, fAspeakers do not r
when speakingussentaglclear patterngverefoundwhereby the presence of one dialect feature
automatically i mpli es (GhigselengVanKeymeaulen 2016:14pt her f
Auer's (1997) concept dto-occurrence restrictionsadvocats a similar method for
categorising repertoires and p-dalettiedlizatomei ng t he
(Auer 1997:95)He maintains that tight, dglirectional ceoccurrence restrictions (i.e., strong
coherence) diattomise lects while loose, udirectional ones (i.e., weak coherence) promote
greatewvariation which can stimulate language charmé (. Anteemediase forms').
Remarking on the role of social f actwaals, Auer
backing, any caccurrenceestrictionmaybe turneds p s i d e (Aukio1897:85)An overall
concern with linear scaling, whetherdirectional or unidirectional, is in its strictness and
inability to account for inheretihguistic variation or the influence of social factors. Hence, the
challenge for the current study in characterising linguistic coherence is to generalise the concept
of an implicational structure to one more representativihe linguistic situatiodand more
inclusive of the myriad factors influencing orderly heterogeneity.
Yet another approach employed by some researchers to uncover patterns of coherence
across several variables is clusiaalysisHinskens 2020; Horvath and Sankoff 1987,
Meyerhoff and Klaere 2017; Wieling ahkrbonne 20110ne of the earliest such studies was
carried out byHorvath and Sankoff (198 Who investigated variation in four vowels in Sydney
Australia using principal components analysis (PCAJai@a reductiomethod that dtermines
similarities between groups based solely on linguistic criteria. More recently, Meyerhoff and

Klaere (2017) used constrained correspondence analysis (CCA), which incorporates researcher
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designated constraints ( dheapgregatidralgorithmsa(gsemime mber
supervised method in contrast to the unsupervised PCA mettiodkens2020) combined
both correlational (factor analy¥iand distancdased measures (cluster analysis) to investigate
the relative vulnerability of faares intwo different groups obutchdialects. All ofthese
approaches found greater or lesser degrees of coherence, based on the number and the nature of
the linguistic variables and social factarsalysed
The aim of this papas two-fold: (1) to explorea new theoreticamethod for modelling
and measuring linguistic coherence acuifferent linguisticvarietiesand (2) to test the
proposed moddly analysing coheren@erossl?2 linguistic variables in Swabian, a dialect
spoken m southwestern Germark.majorassumptiorunderlyingthis researchs the
implicational nature of language variation and change; specificaigter lectal coherence
implies that changes in one variangger changes in another variaotch thamultiple related
variables ceoccurwithin a unified varietyThe overall hypothesisf this studyis that more
coherent lects are more resistant to change, while less coherent lects are more vulnerable to
changp, parallelingMilroy's (1987)findingsthat the most closed social networks arentiost
resistant tannovations To testthis hypothesisa new methodological construised on
variable frequency analysis, implicational scaling, eamriCe theoryis explored which | call

the Lectal Lattice

2The author wishes to thadlames Garrefor suggesting theAaTTICE concept taepresentectal coherence and for
developing the R script tepictit. Of course, any deficiencies the modehre entirely my owmesponsibility
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2. Data and Methods

This section describebe dataeand methodemployedn this investigationcovering the
speech communities, data collection anelparationthe dependent linguistic variables, and the

extralinguistic predictors

2.1.Speech Communities
This research investigatasvariety of German, Centr8wabian oiSchwabischagroup
of High German dialestbelonging to the Alemannic family, which is spoken by just over
800,000 people or oreercenm of the German populatiaisee Figure 1)Two communitiesvere
selectedor this research: the large international city of Stuttgart and its surrounding suburbs and
the midsized town of Schwébisch Gmund ahd neighbouringural villages.Stuttgart a large
urban area with over one million inhabitagnssthe heart of Swabia and home to many well
known global firmsjncludingDaimlerMercedesBenz, Porsche, Bosch, and Sieméhgh
60,000 inhabitantsSchwéabisch Gmiind lies 1G@lometres east of StuttgartA typical midsized
German townGmiind[Omy rif], asit is called by the localss surrounded by small rural
villages with 77% of the land dedicated to woodland and agriculture.
Attitudes toward Swabian vary: it is either loved atleed. It is highly stigmatised by
someand adored by others, as these two quotations from native Swab@mns
1)
wenni Urschwéabe hor, also die ma gar neersteht desdenktmaimmer, desische
Fremdsprachga, € muss ma halnanchmabe Kopf schittleaberso find i de® koi
schlimmeSprach é i find e Dialektischnie schlecht
0 il Hearreally old-Swabian, thayouc a reveem understand, thgou always think,

t haat 6fsor ei gn | angu a goajusthawe tolshakgaurhead,imd t i me s
d o nthinki tadad languagé |thinkadialect s never bad. 6 (Bertha 1

3 Drawnfrom: http://www.schwaebisclimuend.deViewed on22-jan-2020.
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meine Kinder schamen sich sogar heutzutage Schwabisch, also die verbinden
Schw2bisch mit i r gendwieserdorichesZusamnenhalti ¢ h t
stofRen die eher ab.
6nowadays muactuallpasharded ef Bwahianewell they associate Swabian
with something theg o n G tk e é are mohedikelyto ej ect t h
(Helmut 2017)
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Figure 1. Map of the Swabian andlemannic Dialect familie$.

e
ialect features,

4 Permission is granted to copy, distribute and modify this document under the terms of the GNU Free

Documentation License, Version 1.2 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Froi@over Texts, and nod&kCover Texts. A copy of the license is included in the section

entitled GNU Free Documentation Licenké&ps://commons.wikimedia.org/w/index.php?curid=11150876
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2.2.Swabian Corpus

The data for thisstudyare drawrfrom areattime panelstudy of 20 nativeCentral

Swabianspeakersfirst recorded 1982ndthenre-interviewedbetweer20172018 Table 1

providesthe breakdownYospeaker demographics. High and low education was measured by the

speakerso

similar socieeconomic status, quasppermiddleclass.

c eir Alyitdr, éGermanrcollené prepdnatory exarll speakersvereof a

Study Stuttgart Schwibisch Gmiind

Year Age Groups Sex Hi Edu Lo Edu Hi Edu Lo Edu Total

1982 | Group A: ages 30-60 M 0 0 0 1 1
Born 1922-1952 W 0 1 2 3

1982 | Group B: ages 18-29 M 4 0 6 0 10
Born 1953-1964 W 1 1 3 1 6

2017 | Group C: ages 61-88 M 0 0 0 1 1
Born 1929-1956 W 0 1 0 2 3

2017 | Group D: ages 30-60 M 4 0 6 0 10
Born 1957-1987 W 1 1 3 1 6

Subtotal 10 4 18 8

TOTAL 14 26 40

Tablel. Panel Stdy Corpus Speaker Demographics

Thedata collection methodsllowedthe Labovian sociolinguistic paradigegnsising

of semistructured sociolinguistic interviews, conducted by native Swabian speaketbavith

primary investigatom attendance in thele of friendof-a-friend (Milroy and Milroy 19%). To

increase compatibility across yeattse same survey instrument and interviewing techniques

were used in both 1982 and 2017 cov er i

ng

guestions

about

friends, hobbies, local festivals and activitiaad attitudesoward the Swabian language

Transcriptions wereompletedn ELAN (Wittenburg et al. 2006)y native German

speakers, students at the University ofiigbn. A standard orthograpmas developeébr
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easilyanddistinctly transcribingthe Swabian dialect forms. All transcripts wergidated by a
second transcriber anerified bythe principal investigator to ensure standavese followed
and to neutrade any potentiatranscriber biasThe datasetonsists ofl0 interviews (2Grom
1982 and 2@rom 2017) comprisingd3 hourdor a total 0f162,964 words, 72,550 in 1982 and

90,414 in 2017 (the interviews were slightly longer in 2017iarf@thwébisch Giind).

2.3.LinguisticVariables

The dependent variables investigated in this stud§2 Swabian dialect featuréssix
phonological and six morphosyntacti@ll highly representative of the rich palette of features
available to the Swabian speakeeeTable2). All variableswverecodedfor a binary distinction
between the dialect variant and the standard German vdnidhe present study of lectal

coherenceno conditioning factors have been considefetrief description of each follows.

Code Name SWG~STD (IPA) Swabian Examples
PHONOLOGICAL VARIABLES:
AlIS1 MHG /iz/ Diphthong [ ai ~ ai ] [a1] ~ [ar] da dued md in den Zylinder obe der Déig nei
'then you put [it] into the cylinder above the dough'
ANN Nasal ‘a’ before 'n'[d~an | [&] ~ [an] md kdé es mit em normale [Mehl] mache
'you can make it with a normal [flour]’
FRV1 Unrounded Front Vowel [ e: ™~ @: ] [g]~ [p] so guet wie meeglich probier es
'as good as possible [I] try it'
FRV2 Unrounded Diphthong [ ai ~ av] [az] ~ [a1] bin gern auf Baim gestiege
'[1] liked to climb trees’
LEO Lower Long Vowel [e: ~ €] [~ [e:] dd e baar JGhr Idiibe
'live a few years there'
STPA Palatal Coda-st[ft~s] [ft] ~ [st] da darfsch ja blof hundertdreifig fahre in Italien

‘then you're only allowed to drive 130 in Italy’

MORPHOSYNTACTIC VARIABLES:

EDP Plural Verb Inflection: -ed ~ -en [ad] ~ [an] die finded es wichtich
'they think it important'
IRV1 Irregular Verb: gange ~ gehen [ganga] ~ [ge:an] willsch du an Telefon gange
'do you want to answer the telephone’
IRV3 Irregular Verb: hen ~ haben [hen] ~ [ha:ban] mr hen e aldes Haus khet
'we have had an old house’
PVB Periphrastic Subj: ddad ~ wiirde [daeda] ~ [vyrda] es dddd beeinflusse
'it should influence'
SAF1 Diminutive Suffix; -le ~ -chen [1a] ~ [gan/lan] dass er en Mddle mdg un se ihn mdg
‘that he likes a girl and she likes him'
SAF5 Past Participle Prefix: @ ~ ge- [8] ~ [gal] un hen hier e Haus [ge]baut

'and they have built a house here’

Table2. Swabianlinguisticvariablesunderinvestigationdialect variantshown inbold).
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1. Rounding of diphthong of MHG /i:/ origin (AlS1)is a stereotypicdkature of
Swabianhencestandardsermanformssuch asklein [kladd] 6 s ma | dlléin [adeda] d
6 a | ara redisedsgloi [g'@andall6i [al@pin Swabian.

2. Nasalisationof /a/ before /n/(ANN) is atraditional feature of Swabiahence words
such asnankann[man kan]é o n e andAnfariy[a n f] & &g i nanerealisedasma
ka [mépoHandAfang [6f§AEin Swabian

3. Unrounding of the front vowel/6/ (FRV1)is typicalin Swabian, so thatandard
Germanwords such amoglichimB Egkd p o s s i $chégl® Fandd eaut i f ul 6 a
realisedasmeeglicimugl @] andsched@:] in Swabian

4. Unrounding of the front vowel /i/ (FRV3)is typicalin Swabian, sthatstandard
Germarformssuch aKichelk yoE- 6 k i t Gmimndgy riiathade realiseds
Kiiche [kdkp] and Gmiind [gahund.

5. Opening of long /e:/(LEO) isa regional dialect feature, so that standard German forms
such adesené r e b d fandiehrer6 t e a ¢ Ib garepronouncedsladse[lEH]
andLaahrer[leéd pin Swabian.

6. Palatalisation of /st/ in syllable-coda position(STP)is ahighly productivefeature of
Swabian and the Alemannic dialedience words such asachsfmoxsff 6y ou do/ mak
andnéachs [nUE -] snégdare realisedismachschfmaxp andnachshfnvEdgin Swabian.

7. Present tense plural verbinflexion (EDP)-enin standard Germagfior 1%, 2" and &
persorplural) is realisedas-edin Swabian sothat standarfbborms such asiefinden
60t hey fwir gelteddveq waberealised asiefinded andmergangedin Swabian

8. Verb gehend g @RYV1) has an irregular conjugation in Swahiaence forms such as

ichgehed | g ovéitergeh dontinuédare realised asgangandwéitergaht.

Beaman(2021) ModellingLectalCoherence Page9




9. Verb habend h a {({RY/8) has an irregulaconjugaion in Swabian for example, e
past participial hadifferentrealisationsghet ghed khet or khedin Swabian versus
gehabtd h a dst@andarchGerman.
10. Periphrastic subjunctivetun 6 d o / m{BMBEisitypical in Swabian, so forms such as
er daadlache6 h e wo ul desdaadbegihflosséintd wo ul dn Swabidnl ue nc e €
vary with the standard German periphrastic subjunctive wggnden0t o0 b erlc o me 0 ,
wirdelachenandeswirdebeeinflussen
11.Diminutive suffix -le (SAF1) is highly productive and varies with tstandard German
suffix -chen(or the oldersufix -lein). Hence formssuch asMadled | i t t Telerlegi r | 6
0 | iplat&larelUnterschiedled s ma | |  dvary witlestardard @edman forms
Madchen,Tellerlein, andklein Unterschied
12. Past participle prefix -ge (SAF5H is typically droppedn Swabian hence fams suchas
hen kriegtd tvareceivedandischumzoged h a s  marywvhdthiiestandard German
constructiondabengekriegtandist umgezogen
Strict alheenceto theprinciple of accountabilitywas ensured through the use of a
bespokeSwabianGerman Lexicon (SGL), compiled from all words in the 40 transcripts which
contained tokes(eitherSwabian or standard German) of one of the 12 features under
investigation. False starts and repetitions were excluded. In506t8F5tokensfor the 12
linguistic variablesvere extracted?1,714from 1982and29,16L from 2017, with an average of

over 1,000 tokens per speaker in 1982 and over 1,400 tokens per speaker in 2017.

2.4.Extra-linguistic Predictors
Due to space limitati®)only two extra-linguistic factorsareconsideredn the current

study. (1) two recording years (1982 and 2017) and (2) two communities (Stuttgart and
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Schwabisch Gmiuind). Additional social factorBuencingthe Swabian dialect situation have
been reportedn elsewheréBaayen, Beaman, and Ramscar ZEeaman 202®R021; Beaman

and Tomaschek 202

3. Analysis and Results

The analysis and resulbegin withan overviewof the changing dialect situation in
Swabiawith respect tdhe 12 linguistic variables under investigatidlext, the LectalL atticeis
describedandits construction explainedollowed byan examinatiomnto thelinguistic
coherenceén the two communitieacross théwo recordingperiods Finally, thedifferences and
advantages of theectalL attice over othedata reductiomethodsand graphicatepresentations

arediscussed

3.1.LinguisticVariables

Table3 showsthe results of a generalised linear regression m(gkierated byhe R
predictfunctionusing thegimerfunction in the packagene4version 1.121), which modelled
thefrequency of the dialect variant versus the standard variant for eduh D2 tinguistic
variables, considering the twaecordingperiods two communities, two sexes, and Swabian
orientation as fixed effects and speaker and interviewer as random ¢(fesfieaman(2021)
for further informatio). The phonological variables ave the left andhe morphosyntactic ones
on the right, sorted by decreasimgpbabilityof occurrence in 1982 he #fApr obd col umn
theprobabilities of the nostandardvarant , t he #fAdi ffo column shows
between 1982and 201 nd t he fAsi go col umn Ascbuplevas t he si gn
interesting patterns can be observed in data. Fg$s, guickly apparengll variablesndicate

~

highly significant attrition across theo recordingperiodé si g = fA***0 for p <
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demonstratinghatconsiderable dialect levelling occurring in SwabiafseeBeaman(2020 for

further information on dialect levelling in Swabia8gcondwith the exception othe two

Swabi an -leof fapdle 0 tdhe morphosyntactic variabl es
phonological oneghese twdeatureshave recedetb a similar degree as the phonological ones.

Future research on thiéminutive suffix (-le) mayreveal this variable tbe lexical ratherthan

morphological, while droppingf the past participlerefix (ge-) may bea case ophonological
reductionratherthana morphologicalistinction Third, some variables have receded

significantly more than others, in particular, IRV1, use efithregular verb [gange] versus

standard [gehe], while othesjch asSTP, palatalisation of coddj[versus [st], retain a fairly

high level of usage. The reasons for thiddigelyi n t he | evel s of saliency
awarenesy and stigma asgiated withthevariables (seeBeaman 202f@or a detailed discussion

on the change ithe individual variablés

Phonological Variables Morphosyntactic Variables
Variable  Year n lodds  prob diff sig | |[Variahle  Year n lodds  prob diff sig
1982 4761  1.0209 73.59 1982 628 33772 96.79
>TP v asy e | [EOP v a3
st~Jt 2017 5716 03531 58.7% an~ad 2017 954  0.3800 59.4%
1982 2717 -0.3574  41.29 . .49
ANN~ % 1660 I'DVB' 1982 122 0.7723 68.4% 3110 s
an~a 2017 3027 -1.1245  24.5% tun 2017 181 -0.5178 37.3%
1982 1747  -0.7085 33.0% 1982 266  0.7516  68.0¢
FRV3 D sy e | |TRVE % 51405
aI~>3I 2017 2692 -1.5589 17.4% gana 2017 418  -1.6163 16.6%
1982 1827 -0.7873 31.3Y 1982 1022 0.2948 57.3¢
LEO A dagy = | IRV b gssu e
e~ 2017 3291  -1.3648 20.4% hen 2017 1843 -1.2758 21.8%
FRV1 1982 1365 -1.0740 25.5% SAF1 1982 1707 -1.1095 24.8%
-13.010% = -12.9% =
p~e 2017 1401 -1.9615 12.3% -1s 2017 2277 -1.9970 12.0%
AIS1 1982 3914 15848 170% o, | SAFS 1982 1638 2181 128%
aI~dI 2017 4975 24723 7.8% 7 ga~0 2017 2386 -2.0182 11.7% -

Table 3. Swabianinguisticvariable predictions by recording year andiriable typegenerated
by theR predict function based aheresultsof a linear regression model witfimer (from
Beaman 202, Tableb). All differences are significant at the p <.001 level.
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3.2.Dialect Change in Swabia

Figure2 depicts the changing dialect situation in Swdbraugh theanalygs the 12
linguistic variablesisingPrincipal Component®nalysis(PCA) (prcompfunction in mckage
stats version 3.5.3 adata reduction methosthich has been used byanysociolinguigs as a
heuristicto group speakers based solely on their linguistic behaitanvath and Sankoff
1987) PCA reduces the dimensionality of multivariate data sonall set of derived fac®(i.e.,
principal components), each representisgi@marisatiorof the linguistic features that axccur
with high frequencyTwo PCAs were conducted, one for the proportion of usage of the dialect
variant for the six phonological variables and onetiergroportion of usage of the dialect
variant for the six morphosyntactic variablesFigure2, PC1 for the phonological variables
plottedon the horizontal axigexplaining 69.5% of the variatiomnd PC1 for the
morphosyntactic variables on thertical axis(explaining 78.1% of the variatiorifhe upper
right corner approximates 100% usage of all dialect variants, whilewlee leftcorner verges
toward 100% usage the standard German varianRlussignsmark eachspeakeis dialect
usage in982,and dotsdenotee a ¢ h s psage k01D Wittwo exceptioss, all speakers
have experienced dialect attrition as can be seen lpv#rall trend with the plus signs (198&)
the top of the graphr(dicatinggreaterdialect usage) anthe dots(2017)atthe bottom of the
graph (evealinggreaterstandard usage).

The dotted ellipsat the top of Figur@ (drawn attwo standard deviations from the mean
of the group encircles the speakers from Schwabisch Gmiind in 1982. The small, compact
nature dthis ellipse indicatethatthere was considerable homogeneity among the speakers in
1982 at leastvith regard to the use of the$2dialect variants. Thdashectllipsein the middle
of Figure2 encircles all speakers in 198&2gndling a stronger tendency toward the standard

variantswhen the speakers from the urban centre of Stugartombined with those of
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Schwabisch Gmundrinally, thelongestellipse encirclegall speakers in 201 highlighting two

key findings: (1) th&Swabian dalect has moved closer to the standard language in 2017 than it

was in 1982as seen by the placement of the pluses (in the upper right) and the dots (in the lower

left), and (2) there is noticeably greater diversity in dialect and standard usage th&bdiivere
was 1982%as demonstrated by the size of the 28lipse. Drawing from my ownethnographic
observationgrom over five years living in the regiom 1982both communities exhibited many,
dense, multiplex social relationships, whereas by 2€dmmunity ties hdweakened and social

connectionfiavebecome considerably more dispersed, particularly in Stuttgdect, many of

the Stuttgart speakers, who were all close friends in 1982, had completely lost contact with one

another by 2017, requig considerabléetective workon my partasthe principal investigator

to locate these individuals to-igterview them.
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3.3.LectalCoherence

Thetheoreticalquestionthis paper seeks to addresso what extentlo varyinglects
reflectcohereceand what do differing levelof coherence tell us about linguistic charigye
measuing thelevel of coherencen anindividuallect (e.g., the 1982 speakers, the 2017 Stuttgart
speakers)we cancompardat with anotherlectand therebyxaminetheimpactthat coherence

has onanguagevariation ancchange

Lattices

To depict and measure lectal cohererbis papedraws ortheconcepif aLATTICE, a
constructirom theorder theoryof mathematicend universal algebi@artee, Ter Meulen, and
Wall 1993 chapter 1)1 Linguists have usedATTICES in phonology, syntax, semantics,
neurolinguistics and computational linguistibst not yet in sociolinguistics or variation studies.
A LATTICE is an abstract structure that uses binary relations to examine the hierarchical or
implicational relationships within a given set of elemelttsonsists o0& PARTIALLY ORDERED
SET, calledaPOSET in which an order relatior<] exists between some of the elements in the set.
A LATTICE generalges the data from a straight line (swadx implies y implies z) to a muHi
dimensional pictureyhich can bedepicted by a Hasse diagraas illustrated ifrigure3. In a
Hasse diagram, the elements of poseTare represented as nodes and the order redation

between the elemendserepresented as links between the nodes.
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