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Abstract

This paper investigates the variable presence or absence of subject personal pronouns in a
real-time, spontaneously spoken corpus of Swabian German. Pronominal finite verb construc-
tions were manually extracted and coded for an array of linguistic (e.g., person-number,
clause type), cognitive (e.g., coreferentiality, priming, lexical frequency), and social con-
straints (e.g., age, gender, education, and style). The results reveal considerable stability in
the linguistic and cognitive constraints over time, but changing socioindexicalities in the use
of subject pronouns: older, more highly educated women in urban environments use more
overt pronominal subjects than younger, less educated, men who use more null subjects. The
findings underscore the role of the linguistic architecture in understanding morphosyntactic
variation and change, specifically the stability of linguistic and cognitive constraints and the

instability and individualism of social influences.
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1 Introduction

One linguistic feature that has been used to classify lan-
guages is the presence or absence of pronominal sub-
jects, distinguishing so-called “null subject languages”
and “non-null subject languages.” Spanish, for example,
is a canonical null subject languages in which pronomi-
nal subjects are generally not expressed (Dryer 2013),
as exemplified in (1).

(1) Spanish:
@ canto ~ yo canto ‘I sing’
@ cantas ~ tu cantas ‘you sing’
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Typologists and formalists have attributed the “li-
censing of null subjects” in languages like Spanish, Por-
tuguese, Italian, Persian, and Greek, to name a few, to
their inflectional paradigms, which are morphologically
salient and referentially unambiguous (Jaeggli & Safir
1989). In null subject languages with rich inflections,
subject pronouns are not required for constructing a
grammatical sentence, and thus their overt use has
been ascribed to stylistic or emphatic effects (cf. Chom-
sky's avoid pronoun principle (1981: 65)). Some sociolin-
guists maintain that the use of overt pronouns in a null
subject language is categorical in contrastive contexts
(e.g., Bayley & Pease-Alvarez 1997); however, other
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studies have found that this is not always the case (e.g.,
Otheguy & Zentella 2012).

In contrast to the null subject languages are the non-
null subject languages, such as English (Travis & Torres
Cacoullos 2012) and German (Volodina & WeiR 2016),
in which pronoun omission is not allowed in the stand-
ard varieties, as shown in (2) for German. Yet, subject
pronoun omission has been attested in both English
(Travis & Torres Cacoullos 2012) and Swabian German
(Beaman 2022; Bohnacker 2013), as seen in (3).

(2) Standard German:
ich singe ~ *@ singe ‘I sing’
du singst ~ *@ singst ‘you sing’

(3) Swabian German:
ising ~ @ sing ‘I sing’
du singsch ~ @ singsch ‘you sing’

This has given rise to the notion of “partial null sub-
ject languages” (Holmberg et al. 2009) or “mixed

languages” (Dryer 2013), which maintains that different
syntactic or discursive environments can influence the
expression or omission of a subject pronoun. In a pre-
liminary study of subject pronoun use in Swabian,
Beaman (2022) found 15% (n=30,108) omission across
all singular forms, with a notable 45% (n=1802) omis-
sion with second-person singular forms. While the for-
malist/functional argument maintains that this differ-
ence in Swabian is largely due to the distinct verbal in-
flection in the second-person singular (see Tab. 1), fur-
ther analysis shows that there are a variety of internal
and external influences involved. Most prior studies of
subject pronoun use in German have taken a descripti-
vist or functional/formalist theoretical approach (e.g.,
Abraham 1993; Axel & Weil} 2011; Trutkowski 2010; Vo-
lodina & Weil} 2016). To date, no real-time quantitative
sociolinguistic variationist studies have been conducted
on subject pronoun use in varieties of German — a de-
sideratum this study aims to address.

Table 1: Swabian and Standard German verbal paradigms (present tense). The first line of each row represents
typical Central Swabian regiolect (adapted from Frey 1975), the second line is standard German (Duden 2015),

and the third is the English gloss.

Person-Number Present (Prdsens)

Preterite (Perfekt)

Imperfect (Konjunktiv Il)

SINGULAR:

First-person

Second-person

Third-person

PLURAL:

First-person

Second-person

Third-person

i sing

ich singe

‘I sing’

du singsch(d)
du singst
‘you sing’

er/sie/es sing(d)
er/sie/es singt
‘he/she/it sings’

mer singed/et
wir singen
‘we sing’

ihr singed/et
ihr singt
‘you sing’
sie singed/et
sie singen
‘they sing’

i hann sunge
ich habe gesungen
‘I sang/had sung’

du hasch sunge
du hast gesungen
‘you sang/had sung’

er/sie/es hodd sunge

er/sie/es hat gesungen
‘he/she/it sang/had sung’

mer henn sunge
wir haben gesungen
‘we sang/had sung’

ihr henn sunge
ihr habt gesungen
‘you sang/had sung’

sie henn sunge
sie haben gesungen
‘they sang/had sung’

i dddde singe
ich wiirde singen
‘I would sing’

du ddddsch singe
du wiirdest singen
‘you would sing’

er/sie/es dddde singe
er/sie/es wiirde singen
‘he/she/it would sing’

mer ddddet singe
wir wiirden singen
‘we would sing’

ihr ddddet singe
ihr wiirdet singen
‘you would sing’

sie ddddet singe
sie wiirden singen
‘they would sing’

96



Journal of Language Variation and Sociolinguistics 1 (1), 2025

Beaman

Empirical evidence from a corpus of spontaneously
spoken Swabian reveals that null subjects can be found
in all person-number combinations, as the following ex-
amples show?.

(4) first-person singular:
@ kenn mi et so aus
ich kenne mich nicht so aus
‘I don’t know much about it’
[S014-82-I-2-Markus-00:13:07]

second-person singular:

wenn @ blofd Schwdbisch kdsch
wenn du blofs Schwéibisch kannst
‘if you-SG can only speak Swabian’
[S031-82-I-2-Jurgen-00:17:39]

(5)

third-person singular:

@ heert si hald komisch &

es hért sich halt komisch an

‘it actually sounds funny’
[S026-82-I-2-Berdine-00:04:43]

(6)

first-person plural:

dann @ quer durch mit dm Rédle durchgfahre
sin

dann wir quer durch [den Teig] mit dem [Pizza-
Schneider] durchgefahren sind

‘then we went straight through [the dough]
with the [pizza cutter]’

[S015-82-I-2-Ricarda-00:00:22]

(7)

second-person plural:

@ lernt echte Menschen kennen
ihr lernt echte Menschen kennen
‘you-PL meet real people’
[S036-17-I-1-Helmut-01:16:27]

(8)

third-person plural:

@ gebet sich aso au Mieh

sie geben sich also auch Miihe
'they also put in a lot of effort’
[S034-82-I-1-Bertha-00:27:36]

(9)

These examples raise the question: if Swabian Ger-
man is truly a non-null subject language, why do native
speakers sometimes omit pronouns in spontaneous
speech and in online media (e.g., Dittmann 2006;
Schwitalla 2006)? Are referential subjects dropped “out
of the blue” (Trutkowski 2010) in Swabian or do they
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follow similar structural and discursive constraints
found in other language varieties? Are there social and
stylistic indexicalities that constrain the use of pronom-
inal subjects in Swabian (e.g., gender, education, age,
formality)? And importantly, have pronoun rates and
constraints changed or remained stable over time?

To answer these questions, this study investigates
whether subject pronoun expression (SPE) in Swabian:

o follows similar structural and linguistic con-
straints as found in other linguistic varieties >
structural uniformity hypothesis

conforms to cognitive-discursive constraints
which appear to be universal across languages
- cognitive universal hypothesis

is more common among women and in more
formal contexts in which standard language
norms are generally observed = social sensitiv-
ity hypothesis

2 Background

According to the standard German literature, null sub-
jects are not allowed in any modern standard varieties
of German (Dryer 2013; Rosenkvist 2009). They have,
however, been attested in many old Germanic lan-
guages, e.g., Old English, Old High German, Old Ice-
landic, and Old Swedish (Rosenkvist 2009) and in vari-
ous Germanic vernaculars, e.g., Frisian (Rosenkvist
2009), Ovdalian (Rosenkvist 2010), Bavarian (Axel &
Weill 2011), Swabian (Beaman 2022; Bohnacker 2013;
Haag-Merz 1996), Swiss German (Cooper & Engdahl
1989), and Yiddish (Gutman 2004). No German varieties
appear to allow null subjects across the board; rather,
they appear to be restricted to certain persons and
numbers, a situation known as “partial pro-drop.” Vari-
ous explanations have been put forward for this, includ-
ing the weakness of the verbal agreement paradigm,
the non-uniformity of verbal inflections, the lack of
topic identification structures, and the general incom-
patibility of null subjects with V2 sentence structure.
Historical linguists commonly acknowledge that subject
pronouns were often dropped in Old High German and
Proto-Germanic. They have been considered “loan syn-
tax” originating from “narrow or slavish” translations
(Axel 2005), “syntactic innovations”, and “remnants of
archaic systems” (Rosenkvist 2009).
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Axel (2005: 16) maintains that Old High German
(OHG) was a partial null subject language with fully li-
censed null subject pronouns. She reports a wide vari-
ety of null subjects (a) in stressed and unstressed envi-
ronments, (b) with non-specific references, such as man
‘one’ and sie ‘they,’” (c) in meteorological expressions,
and (d) in even in environments where the subject pro-
noun is considered obligatory. She found null subjects
in all person-number combinations, but most com-
monly, with third-person singular and plural forms (Axel
2007: 314). Abraham (1993: 117) documented the evo-
lutionary stages of pronominal expression, showing
how German has evolved from a partial to a non-null
subject language — a change that occurred primarily
during the Middle High German (MHG) period, from
1050 to 1350. Examples (10) to (12) are from Abraham
(1993) and examples (13) and (14) are from the current
Swabian corpus.

(10)Gothic:
amen auk Zqiba izwis
wahrlich sage ich euch
‘| tell you the truth’
[Matthew V; Braune & Ebbinghaus (1961: 138)]

(11)0ld High German:
duo morgan @ uuarth
als es Morgen wurde
‘when it became morning’
[Mons. Xx111,21; Behaghel (1928)]

(12)Middle High German:
dé tete st als ir g waere gdch
da tat sie, als wdire es ihr Eilig
‘then she did it, as if it were urgent
[lw. 3612; Abraham (1993: 126)]

7

(13)Modern Standard German:
@ ist dhnlich wie hier
es ist dhnlich wie hier

‘It is similar to here’
[S016-17-1-1-Manni-00:58:57]

(14)Modern Swabian:
da warsch @ e klbins Mddle
dann warst du ein kleines Mddchen
‘then you were a small girl’
[S106-17-1-1-Mia-00:27:56]
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Table 2: Null subjects in two Old Germanic varieties.

Person- Old English Old High German
Number (Berndt 1956: 65-68) (Axel 2007: 315)
SINGULAR:

3% (n=1629)
9% (n=798)
75% (n=3073)

19% (n=571)
39% (n=228)
56% (n=962)

First-person
Second-person
Third-person
PLURAL:

1% (n=321)
9% (n=1211)
69% (n=1709)

32% (n=97)
16% (n=331)
60% (n=446)

First-person
Second-person

Third-person

Many historical linguists have quantitatively investi-
gated null subjects in written texts of Old Germanic
(Axel 2007; Berndt 1956; Rosenkvist 2009; Walkden
2013) and found varying frequencies of pronominal
subject omission across all person-number combina-
tions. Table 2 summarizes the frequency of null subjects
from texts in Old English (Berndt 1956) and Old High
German (Axel 2007). Both studies show that null sub-
jects were most common in third-person forms, with
first- and second-person forms considerably lower.

Contrary to formalist theories, Rosenkvist (2009:
159) argues that the presence or absence of a pronom-
inal subject is not dependent on the richness of the in-
flectional system; in fact, he maintains that some of the
highest frequencies of null subjects can be found with
non-ambiguous forms. He conducted a meta-study
comparing null subjects from written texts of four old
Germanic varieties (i.e., Old High German, Old English,
Old Icelandic, Old Swedish) with spoken texts of several
modern German dialects (i.e., Bavarian, Swabian, Swiss
German, Frisian, Ovdalian, and Yiddish).? For Swabian,
he claims that (a) person and number features of the
null subject can always be reconstructed from the ver-
bal agreement, (b) null subjects are not sensitive to the
type of clause, specifically, main or subordinate clauses,
(c) third-person null subjects are not possible, (d) overt
subjects (which could be null) are understood to be em-
phatic or contrastive, and (e) null subjects are less fre-
qguent than overt subjects (Rosenkvist 2009: 173). In his
analysis, he used examples from Haag-Merz's (1996)
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dissertation, which she drew from an introspective
analysis of her own native Swabian dialect. However,
Haag-Merz (1996: 155) stresses herself that her own in-
trospections are not always in line with other speakers'
or researchers' intuitions. As the current paper will
show, an empirical quantitative variationist analysis of
spontaneously spoken Swabian calls each of
Rosenkvist’s (2009) and Haag-Merz’s (1996) claims into
question.

Bohnacker (2013) conducted the only known quanti-
tative analysis of spoken Swabian with a corpus of six
native Swabian speakers from the rural highlands near
the city of Ulm. She found that speakers dropped sec-
ond-person singular subject pronouns, clause internally
(i.e., following the finite verb in main clauses and after
the complementizer in subordinate clauses), 61% of the
time (Bohnacker 2013: 258). While first- and third-per-
son singular neuter subjects were also dropped clause
internally, they occurred at much lower frequencies, 1%
and 2.5%, respectively, and only in certain phonological
and lexical environments. She maintained that the re-
maining constellations (i.e., third-person singular mas-
culine and feminine, and all plural forms) can never be
null in Swabian — a finding contrary to the results of cur-
rent study.

3 Data and Methods

This section describes the Swabian corpus and speak-
ers, along with a detailed account of the dependent and
independent variables.

3.1 Corpus

Swabian German, or Schwabisch, is an upper German
dialect in southwestern Germany belonging to the Ale-
mannic family and spoken by approximately 800,000
people (see Figure 1).

The data for this study are drawn from a corpus of
sociolinguistic interviews (752,830 words) collected at
two time periods, 1982 and 2017, and in two communi-
ties, Stuttgart and Schwabisch Gmind (see Beaman
2024 for details on data collection and corpus creation).
Stuttgart, with its surrounding suburbs, is a large, inter-
national, multiethnic city, with over one million inhab-
itants, half of whom have at least one foreign-born par-
ent (Auer 2020). In contrast, Schwdabisch Gmiind is a
typical mid-sized, semi-rural town with about 60,000
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Figure 1: Division of German Dialects (Lameli 2019).

inhabitants, surrounded by many rural villages with
77% of its land dedicated to woodland agriculture.

3.2 Speakers

The corpus comprises 127 native speakers of Swabian,
socially stratified for age, gender and education (see
Tab. 3). Speakers are divided into two age groups:
younger speakers range in age from 18 to 28 (mean=22;
sd=2.8); older speakers range in age from 30 to 88
(mean=58; sd=14.3. This binary split reflects the age at
which most individuals have left home, entered the
workplace, and started their own families. While educa-
tion level is not shown in the table, 72 speakers (38 in
Stuttgart and 34 in Schwabisch Gmiind) have higher ed-
ucation (i.e., completion of the Abitur, ‘German college
preparatory exam’) and 55 speakers (26 in Stuttgart and
29 in Schwabisch Gmiind) have lower education. While
a binary split for age and education may appear simplis-
tic, the approach offers simplicity of interpretation, en-
hanced statistical validity (by avoiding cells with low to-
ken counts), and compatibility with other research
(Erker et al. in review).
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Table 3: Swabian corpus — speakers. Younger speakers are less than 30 years old, while older speakers are over 30.

1982 2017 Total
Older Younger Older Younger
Community Women Men Women Men Women Men Women Men
Schwabisch Gmiind 4 3 4 16 18 6 5 63
Stuttgart 4 1 7 14 11 9 9 64
Total by Gender 8 4 11 16 30 29 15 14 127
Total by Age 12 27 59 29 127

3.3 Envelope of variation

The dependent variable is the variable presence or ab-
sence of a subject pronoun with a finite verb. To ensure
comparability with other studies of subject pronoun
variation, | follow the coding conventions set by previ-
ous sociolinguistic variationist work (e.g., Erker et al. in
review; Otheguy & Zentella 2012). Studies of SPE in
Spanish typically exclude inanimates and discourse
markers from the envelope of variation since they are
invariant; however, in Swabian, these expressions are
highly variable and thus are included. Examples (15) and
(16) illustrate this variability.

(15)Inanimates:
@ isch bissle abgedrosche (ref. Aussteige)
‘it is a bit over used (ref. ‘withdrawing from
society’)
[S036-82-1-1-Helmut-00:21:49]

(16)Discourse markers:
@ weifd net ‘I don’t know’
[S010-82-I-1-Angela-00:23:55]

i weifs net ‘l don’t know’
[S010-82-I-1-Angela-00:30:12]

ja sag @ mal so ‘yes | say so’
[S036-17-1-1-Helmut-01:17:01]
also sag i mal so ‘thus | say so’
[S036-17-I-1-Helmut-01:08:19]
glaub i net ‘l don’t think so’
[S011-82-I-2-Herbert-00:13:59]

glaub @ net so ‘1 don’t think so’
[S011-82-I-2-Herbert-00:17:46]

It is important to note that Swabian contains many
proclitics, enclitics, and clitic clusters, which are
counted as expressed pronouns; only if the pronoun is
completely absent in the speech signal is it counted as
absent, as shown in example (17).

(17)Clitics:
ob s geht ‘whether it works’
[S074-17-1-1-Didrika-00:20:28]

ob @ dir auch so geht ‘whether you feel the
same way’ [S007-17-1-1-Egbert-00:33:23]

Several environments have been excluded from the
envelope of variation due to their invariant nature, i.e.,
they show either extremely high (over 95%) or abnor-
mally low (below 20%) levels of overt pronominal use:

e indefinite subjects (e.g., ein ‘one’, kein ‘none’,
jeder ‘everyone’, jemand ‘someone’, niemand
‘no one’, n=416, SPE=98.3%)

e subject relative clauses (e.g., der Mann, der da
steht ‘the man who is standing there’, n=2,910,
SPE=96.3%)

e imperatives (e.g., geh ‘go’, komm ‘come’,
n=194, SPE=19.4%)

e existentials (e.g., es gibt ‘there is’, n=1,225,
SPE=94.8%)

e questions (e.g., wann ‘when’, wer ‘who’, was
‘what’, wie ‘how’, wo ‘where’, n=547,
SPE=97.9%)

e frozen expressions (e.g., was weifS ich ‘what do
| know’, n=121, SPE=100%)

On average, 300 referential pronominal subjects
were manually coded for each speaker by native Ger-
man-speaking research assistants at the University of
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Table 4: Swabian corpus —tokens (finite verbs). Younger speakers are less than 30 years old, while older speak-

ers are over 30.

1982 2017 Total
Older Younger Older Younger
Community Women Men Women Men Women Men Women Men
Schwabisch Gmiind 1,031 778 1,001 1,657 4,275 4,476 1,728 1,063 16,009
Stuttgart 947 247 1,810 2,243 3,659 2,587 2,266 2,336 16,095
Total by Gender 1,978 1,025 2,811 3,900 7,934 7,063 3,994 3,399 32,104

Tubingen. To provide compatibility across interview
topics, annotation started roughly 20 minutes into the
interview, beginning with the interview question “what
is common sense” (for a list of the interview questions,
see Beaman 2024). This created a corpus of 32,104 to-
kens of subject pronominal clauses, of which 27,166
contain pronouns (see Tab. 4), yielding an overall rate
of SPE of 84.6%.

3.4 Conditioning factors

The conditioning factors or constraints (i.e., the inde-
pendent variables) examined in this study have been se-
lected from a wide range of research that has investi-
gated subject pronoun use across a variety of languages
and dimensions. | organize the constraints according to
the tripartite typology proposed by Tamminga et al.
(2016), which categorizes conditioning factors into
three types:

i-conditioning factors comprise internal struc-
tural and language-specific linguistic con-
straints, such as the person-number of the
verb, clause type, tense-mood, etc.;
p-conditioning factors involve the psychophysi-
ological and cognitive constraints in the dis-
course, such as reference continuity, priming,
and lexical frequency; and

s-conditioning factors encompass the social
and stylistic factors in the social setting, such as
aspects of the speakers (e.g., age, gender, edu-
cation) and the setting (e.g., casual, careful).

Table 5 describes the conditioning factors investi-
gated in this study along with a list of the factor values
for each.

Table 5: SPE constraints and factor values. The reference levels used for multivariate analysis are denoted by *

before the factor value.

Predictor Description

Factor values

i-conditioning factors

PERSON-NUMBER Person-number of the verb was coded following the stand-
ard German verbal paradigm; specific and non-specific third-
person singular forms were coded separately (e.g., SG3

er/sie/es ‘he/she/it’ versus SG3[non] man ‘one’)

CLAUSE TYPE Verbs were coded for the type of clause in which they occur:
coordinate clauses were identified by one of four conjunc-
tions: und ‘and’, aber or sondern ‘but’, oder “or’; subordinate
clauses were identified by the presence of a complementizer
(e.g., dass ‘that’, obwohl ‘although’, weil ‘because’, wenn ‘if’,

wie ‘how’).
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*1SG, 2SG, 3SG (specific),
35G[non] (non-specific), 1PL,
2PL, and 3PL

*main, coordinate, subordi-
nate
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Predictor

Description

Factor values

TENSE-MOOD

MORPHOLOGICAL
REGULARITY

SUBJECT ANIMACY

CLAUSE POLARITY

Finite verb forms were coded for their tense and mood and
consolidated into three groups based on inflectional distinc-
tiveness: the present (Présenz) and future (Futur) were com-
bined as ‘present’; the perfect (Perfekt) and preterite
(Préteritum) were combined as ‘perfect’; and the conditional
and subjunctive (Konjunktiv Il) were combined as ‘imperfect’

Finite verbs were coded for their morphological regularity,
i.e., stark ‘strong’ (i.e., irregular) or schwach ‘weak’ (i.e.,
regular)

Verbs were coded for whether the referential subject was
human/animate or non-human/ inanimate

Clauses were coded for their polarity, based on the presence
or absence of a negative particle (e.g., net, nette, nicht) or
negative pronoun (e.g., keine, keiner)

*present (Prdsenz, Futur),
preterite (Prdteritum, Per-
fekt), and imperfect (Kon-
junktiv Il

*strong, weak

*animate, inanimate

*positive, negative

p-conditioning factors

REFERENCE
CONTINUITY

PRIMING

VERB FREQUENCY

The pronominal subject of each verb was coded for the con-
tinuance of referent from the immediately preceding clause
with a finite verb; also referred to as switch reference

The pronominal subject of each verb was coded for priming
with the pronoun in the immediately preceding clause of the
same structural form; also called structural persistence

Verbs were coded for lexical frequency based on the finite
verb form and calculated locally from the Swabian corpus;
two methods of verb frequency are use: binned as ‘high’ (top
1% of verbs) versus ‘low’ and scalar, which is log transformed
to reduce skewness

*same, different

*present, absent

* high, low; log-scaled

s-conditioning factors

RECORDING YEAR

COMMUNITY

GENDER

AGE LEVEL

EDUCATION

The two recording years are treated separately to investigate
real-time change

The two communities are Stuttgart and Schwabisch Gmiind

Gender was coded based on the speakers’ self-reported in-
formation gathered at the end of the interview

Age is binned into two groups: younger (<30 years old) and
older (=30 years old); z-scored age is used for multivariate
analyses

Educational level was coded as “high” or “low” based on the
completion of an Abitur, the ‘German college preparatory
exam’

102

*1982, 2017

*Gmlind, Stuttgart

*men, women

*low, high

*low, high
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Predictor Description Factor values

GENRE Utterances were coded for one of six groups using Labov’s *language, residual, narra-
(2002) Topic Decision Tree; no tokens were observed for the tive, homeland, kids&games,
categories of “response”, “tangent”, and “group” discourse soapbox

STYLE Utterances were split into two groups, following Labov's *casual, careful

(2002) Topic Decision Tree; “homeland”, “kids&games”, and

“narrative” were classified as “casual”;

” I ”

box”, and “residua
speech

SPEAKER DYAD

speech were classified as “carefu

Interviews were coded for whether the interviewer and

“language”, “soap-

IM

*same, different

speaker were of the same or different genders

4 Results

To triangulate the results, | use a variety of statistical
approaches, covering univariate analyses for each pre-
dictor (see Section 4.1), mixed-effects multiple regres-
sion modeling (see Section 4.2.1), and clustering/classi-
fication using random forests with the Boruta algorithm
(see Section 4.2.2).

4.1 Distributional analyses

A crucial component of this Swabian corpus is to what
extent real-time change has occurred in pronominal
subject use over the 35 years of this study. Figure 2

depicts the pronoun rate for each community by re-
cording year. In 1982, pronoun use was lower in both
Schwabisch Gmiind (79.9%) and in Stuttgart (84.1%),
however, this difference between the two communities
is only marginally significant (6=0.013, p=0.07). By 2017,
both communities show greater pronoun use, 84.6% in
Schwabisch Gmiind and 86.5% in Stuttgart, revealing
real-time change toward the standard language
(6=0.047, p<0.001 for Schwabisch Gmiind; 6=0.068,
p<0.001 for Stuttgart).

Rather than classic dialect attrition, | attribute the
change in pronoun use to the changing social situation
in Swabia. Rising levels of education and increasing

Figure 2: SPE by community and recording year (n=32,104). Mean rates are presented at the top of each box;
median rates are shown by solid lines in the box; individual speakers are represented by dots; the whiskers show
the spread of the data, up to 1.5 times the interquartile range; outliers are indicated by yellow diamonds.
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mobility over the 35 years of this study, have brought
more speakers into greater contact with the standard
language — both through increased contact with non-
Swabian speakers but also the result of standard lan-
guage ideologies reinforced in the school system (see
Beaman 2024: Chapter 3, for a detailed discussion).
Over the last 50 years, educational levels have more
than doubled (Frietsch 2003: 38) and immigration has
increased by 25%, with a significant influx in 2015, two
years before the second data collection. Reports show
that one-quarter (24.3%) of the German population has
a history of immigration (Destatis, Statistisches Bun-
desamt 2006: 44). Stuttgart now has more than twice
as many individuals with a migration background as in
the rest of Germany (Auer 2020).

As a result of these socio-cultural changes, the rela-
tionships between the speakers in these communities
have also evolved. In 1982, the speakers were more
closely connected with “strong ties” (Milroy 1980), par-
ticularly in Schwabisch Gmiind. By 2017, these ties had
weakened and connections had become more dis-
persed, particularly in Stuttgart. Thus, while the inter-
views in 1982 were casual conversations among family
and friends, by 2017, they had become formal inter-
views with casual or even distant acquaintances
(Beaman 2024: Chapter 3). As Section 4.1.3 will show,
pronoun omission is indicative of a more casual conver-
sational style, while higher levels of pronoun use signal
greater formality. This formality is reflected not only in
the change across the years, but also in differences be-
tween the semi-rural setting of Schwabisch Gmiind and
the more impersonal environment of the large, urban
metropolis of Stuttgart.

i-conditioning factors

To understand the constraints affecting subject pro-
noun use, | start with the i-conditioning factors (see
Tab. 5 for definitions). Table 6 shows the token counts
and mean rates of pronoun use for each factor level for
each constraint. The significance of each constraint was
determined via univariate linear regression models
(function Im, package stats, version 4.3.0) without re-
gard to recording period. All internal linguistic factors
analyzed in this study reach significance, except for
CLAUSE POLARITY, which will not be discussed further.
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PERSON-NUMBER. The PERSON-NUMBER of the verb is
one of the most influential constraints on subject pro-
noun variation across languages (Bohnacker 2013;
Erker et al. in review; Otheguy & Zentella 2012). Table
6 shows real-time differences across all person-num-
ber combinations, with speakers using more pronouns
in 2017 than they did in 1982. Also, as we saw in Figure
2, Stuttgarters use more pronouns than speakers from
Schwabisch Gmiind across all person-number combi-
nations, except for third-person plural (3PL). Most no-
tably, second-person singular forms (25G) have a much
lower level of overtly expressed subjects than other
person-numbers, from a low of 36% and 37% in 1982
to 47% and 55% in 2017, Schwabisch Gmund and
Stuttgart, respectively (6=-0.445, p<0.001). This low
rate of pronoun use can be attributed to the distinct
verbal inflection in the second-person singular, which
easily disambiguates it from the other forms, making it
more salient (see example (5)). We also see that the
second-person singular forms have changed the most
over the 35 years of this study, reflecting the S-shaped
curve of language change (Kroch 1989; Labov 1994), in
which rates in the mid stages of change (between 36%
and 65%) are accelerating while those at the beginning
(<35%) or end (>65%) stages of change are moving
more slowly (Nevalainen et al. 2011).

First-person (1SG) and the third-person singular
forms (35SG and 35G[non]) also show increased frequen-
cies of pronominal use over the 35 years of this study;
both are considerably higher than the rates reported for
Old High German (see Tab. 2). This change is likely the
result of increasing convergence to the standard lan-
guage brought about rising levels of education and in-
creasing formality, particularly in Stuttgart. As the cor-
pus consists of one-on-one sociolinguistic interviews,
the use of plural verbs was limited. Due to their low to-
ken counts and to potential ambiguities across forms,
plural forms are excluded from further analysis.
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Table 6: SPE frequency distributions — linguistic factors (n=32,104).
PERSON- Tokens Tokens  Tokens Tokens Rates Rates Rates Rates
1982 1982 2017 2017 1982 1982 2017 2017
NUMBER Gmiind Stuttgart Gmiind Stuttgart Gmiind Stuttgart Gmiind Stuttgart
1SG 1,555 1,856 4,341 4,361 86.8 87.9 90.7 91.5
25G 330 393 927 595 35.8 36.6 47.0 54.6
3SG 1,366 1,783 3,430 2,874 78.0 81.4 84.6 85.8
3SG[non] 648 601 1,235 1,583 86.9 89.4 90.3 90.8
1PL 175 199 668 593 90.0 93.0 95.5 94.9
2PL 10 11 46 41 80.0 90.9 84.0 75.6
3PL 383 404 895 801 86.2 81.7 84.8 81.6
Intercept = 1SG; Estimate (25G)=-0.445; p<0.001; Adjusted R>=0.097
CLAUSE TYPE

subordinate 839 1,048 1,888 1,756 92.3 94.9 94.6 96.2
main 2,922 3,346 7,452 7,094 81.5 82.5 86.8 89.7
coordinate 687 824 2,117 1,944 63.6 64.4 73.9 72.5
Intercept = main; Estimate (subordinate)=0.24; p<0.001; Adjusted R?=0.042

TENSE-MOOD
imperfect 217 250 543 423 86.6 90.4 91.9 92.4
preterite 191 298 690 653 91.1 87.9 91.7 90.4
present 4,029 4,657 10,271 9,750 79.6 80.9 84.3 86.8

Intercept = present; Estimate (imperfect)=0.071; p<0.001; Adjusted R?=0.003

MORPHOLOGICAL REGULARITY

strong 3,395 4,148 8,907 8,172 814 83.8 86.2 88.2
weak 1,072 1,099 2,635 2,676 77.4 74.2 814 84.3
Intercept = strong; Estimate (weak)=-0.05; p<0.001; Adjusted R?=0.003
SUBJECT ANIMACY
inanimate 740 928 2,046 2,001 84.5 87.2 86.6 88.7
animate 3,708 4,290 9,411 8,793 80.0 81.1 85.5 87.4
Intercept = animate; Estimate (inanimate)=0.031; p>0.001; Adjusted R?=0.001
POLARITY
positive 3,841 4,430 10,035 9,271 80.2 82.4 85.8 88.0
negative 607 788 1,422 1,523 83.9 81.0 85.0 85.4

Intercept = positive; Estimate (negative)=-0.009; p=n.s.; Adjusted R?=0
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CLAUSE TYPE. A second powerful effect on pronoun use
is CLAUSE TYPE, specifically whether the pronominal sub-
ject occurs in a main clause, coordinated clause, or sub-
ordinate clause (Nagy 2015; Otheguy & Zentella 2012;
Torres Cacoullos & Travis 2019). In this study, | consider
only syntactic linking or “syndetic coordination,” i.e.,
the presence of a conjunction, and not prosodic linking
or “asyndetic coordination” (Torres Cacoullos & Travis
2019). As Table 6 shows, in Swabian, as in many other
languages, the highest frequency of pronouns is found
in subordinate clauses (90% range) (6=0.24, p<0.001),
followed by main clauses (80% range), and then coordi-
nated clauses (70% range).

TENSE-MOOD. The third i-conditioning factor in this
study is the TENSE-M0OOD of the verb. This constraint has
been widely researched in the Romance languages
Spanish and Portuguese (Erker et al. in review), where,
due to functional differences in the verbal paradigm,
the lowest rate of pronoun use is in the preterite, fol-
lowed by the present and then imperfect. Swabian also
shows a significant effect of verbal inflection; however,
the lowest rate of pronoun use is with the present
tense, followed by the preterite (6=0.662, p<0.001)
with the imperfect showing the highest rates of pro-
nouns use (6=0.071, p<0.001). This difference is likely
due to the differing inflectional paradigms and ambigu-
ities that exist across these forms (see Tab. 1).

MORPHOLOGICAL REGULARITY. The fourth j-constraint |
evaluate is the MORPHOLOGICAL REGULARITY of the verb.
German verbs are typically classified into three catego-
ries: weak (schwache) verbs follow a regular pattern of
conjugation; strong (starke) verbs have irregular conju-
gations; and, mixed (gemischte) verbs are also irregular
but with mixed conjugations. While there are only
around 200 strong verbs in German, they are by far
more frequent, making up 77% of the verbs in the Swa-
bian corpus; thus, strong collinearity is expected with
verb frequency. Table 6 shows the distribution of strong
and weak verbs in the corpus, revealing that the irregu-
lar strong verbs show higher rates of pronoun use
across both communities and time periods (Schwaébisch
Gmind 1982: 81.4% versus 77.4%; Stuttgart 1982:
83.8% versus 74.2%; Schwabisch Gmiind 2017: 86.2%
versus 81.4%; Stuttgart 2017: 88.2% versus 84.3%)
(6=-0.05, p<0.001). It is noteworthy to mention that
these results are the reverse of what Erker and Guy
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(2012) found in Spanish, where regular verb forms show
greater use of overt pronouns. This difference is likely
explained by the differing inflectional paradigms in the
two languages.

SUBJECT ANIMACY. The fifth internal linguistic factor |
analyze in this study is the ANIMACY OF THE SUBJECT. Stud-
ies of subject pronoun variation in Spanish have typi-
cally eliminated inanimate subjects because such refer-
ences occur very rarely with a pronoun (Otheguy & Zen-
tella 2012). However, in Swabian, pronominal use with
animate and inanimate subjects is variable. Animate
subjects account for 82% (n=26,389) of the tokens in
the Swabian corpus, while inanimates comprise 18%
(n=5,715) (see Tab. 6). The overall mean rate of pro-
noun use for animate subjects is 84%, while inanimate
subjects show a mean rate of 87% (6=0.031, p<0.001),
revealing that expressed subjects are more common
with inanimate subjects.

p-conditioning factors

| consider three p-conditioning factors in this study: REF-
ERENTIAL CONTINUITY, PRIMING, and VERB FREQUENCY. These
cognitive-discursive factors, in particular priming and
the temporal proximity of a variant, have been shown
to have the most powerful effect on subject pronoun
use (Tamminga et al. 2016), surpassing the internal lin-
guistic and external social factors (see also Erker et al.
in review). Table 7 shows the token counts and mean
rates of pronoun use for each factor level (see Tab. 5 for
definitions).

REFERENCE CONTINUITY. Numerous studies show that
SPE is particularly sensitive to maintaining the continu-
ity of reference across utterances. In almost all studies
of subject pronoun variation, verbs that exhibit a
change in referent from the prior clause show higher
rates of pronoun use than verbs that maintain the same
referent as the preceding clause (Erker & Guy 2012;
Otheguy & Zentella 2012). Swabian also adheres to this
pattern (6=0.139, p<0.001). Of the 31,104 tokens in the
corpus, 61% (n=15,376) show a change in reference,
while 39% (n=9,977) maintain the referent. Overall, the
same referent as the prior clause yields a mean rate of
pronoun use of 75%, while a switch in reference shows
a mean rate of 88%. Table 7 provides the breakdown of
pronoun rates by community and recording year.
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Table 7: SPE frequency distributions — cognitive factors (n=25,353).
Tokens Rates
1982 2017 1982 2017
Gmind Stuttgart Gmind Stuttgart Gmind Stuttgart Gmind Stuttgart
REFERENT
CONTINUITY
different 2,307 2,554 5,529 4,986 85.3 85.4 89.6 90.9
same 1,425 1,668 3,583 3,301 68.4 72.7 75.6 77.6
Intercept=same; Estimate (different)=0.139; p<0.001; Adjusted R?=0.033
PRIMING
present 3,087 3,696 8,363 8,082 824 82.4 86.2 87.9
absent 597 678 1,234 1,004 66.2 74.8 73.3 75.3
Intercept=absent; Estimate (present)=0.128; p<0.001; Adjusted R?=0.014
VERB FREQUENCY
high 2,581 3,165 6,835 6,642 81.4 84.4 87.2 89.4
low 1,886 2,082 4,707 4,206 79.2 77.7 82.1 83.7

Intercept=low; Estimate (high)=0.052; p<0.001; Adjusted R?=0.005

PRIMING. Tamminga et al. (2016: 311) describe struc-
tural priming as “a preference for using a recently pro-
cessed syntactic structure to form a novel utterance in
cases with multiple syntactic options available.” This
implies that speakers tend to use the same form as the
most previously used form (Bock 1986; Travis & Torres
Cacoullos 2012), a tendency that has been found in
most previous studies of SPE, as well as in the current
corpus of Swabian (6=0.128, p<0.001). Of the total to-
kens in the Swabian corpus with a priming context, 87%
(n=23,228) are primed by the presence of a pronoun in
the previous utterance, and 13% (n=3513) have pro-
noun absence in the priming position (tokens with no
priming context were eliminated, n=5363). Across the
entire corpus, a present pronoun in the prior clause
shows an overall rate of pronoun use of 86%, while ut-
terances with prior pronoun absence show a mean rate
of 73%. Table 7 shows the differences in rates by com-
munity and recording year.

VERB FREQUENCY. Previous quantitative studies of the
effect of lexical frequency on linguistic variables have
produced conflicting findings. Bybee (2017) maintains
that change spreads first in high-frequency words
through processes of analogy, while Hay et al. (2015)
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claim the opposite, arguing that change moves slower
through high-frequency words due to their greater en-
trenchment in the mental lexicon. Tomaschek et al.
(2018) argue that high-frequency words “get more
practice,” which makes them more resistant to change.
Erker and Guy (2012) find that a non-monotonic rela-
tionship between pronoun use and verb frequency,
such that more frequent forms are more differentiated
in their use of pronouns, while less frequent forms are
more congruent. Table 7 shows the results of the uni-
variate analysis based on a binary split in verb fre-
quency (i.e., the top 1% of verbs are considered “high”
frequency verbs). Based on this binary distinction,
across both time periods and communities, high-fre-
qguency verbs exhibit higher frequencies of pronoun use
in Swabian (6=0.052, p<0.001).

s-conditioning factors

| investigate six s-conditioning factors in this study (see
Tab. 5 for definitions). As discussed in Section 4.1, Fig-
ure 2 shows that there are significant differences in pro-
noun use for RECORDING YEAR and COMMUNITY: SPE has in-
creased over the 35-year timespan of this study and is



Journal of Language Variation and Sociolinguistics 1 (1), 2025 Beaman

higher in the urban center of Stuttgart. This section ad-
dresses the remaining social factors and their influence
on pronominal use. Table 8 presents the frequency dis-
tributions for the six s-conditioning factors, by commu-
nity and recording period.

SPEAKER GENDER. Few sociolinguistic studies in varie-
ties of German have shown an effect of speaker GENDER
on language use (Auer 2020; Beaman 2024); however,
GENDER appears to be an evolving predictor of subject
pronoun use. As Table 8 shows, in 1982, men and

Table 8: SPE Frequency distributions — social factors (n=32,104).

Tokens Rates
1982 2017 1982 2017
Gmiind  Stuttgart Gmiind Stuttgart Gmiind Stuttgart Gmiind Stuttgart
GENDER
women 2,032 2,757 6,003 5,925 81.3 81.2 85.9 89.3
men 2,435 2,490 5,539 4,923 79.7 82.4 84.2 84.7
Intercept=1982 men; Estimate (2017 women)=0.029; p<0.01; Adjusted R?=0.005
AGE LEVEL
older 1,809 1,194 8,751 6,246 82.8 84.3 85.1 87.7
younger 2,658 4,053 2,791 4,602 78.9 81.0 85.2 86.5
Intercept=1982 older; Estimate (2017 younger)=0.031; p<0.01; Adjusted R?=0.004
EDUCATION
high 2,180 3,209 6,354 6,244 80.2 81.9 86.2 87.9
low 2,287 2,038 5,188 4,604 80.6 81.6 83.8 86.2
Intercept=1982 high; Estimate (2017 low)=-0.02; p<0.05; Adjusted R?=0.005
GENRE
language 1,490 919 2,995 2,813 84.5 86.8 87.0 89.3
narrative 82 116 286 362 73.2 81.9 85.0 89.2
residual 229 332 433 63 79.0 86.4 86.6 88.9
soapbox 742 887 3,324 3,596 77.8 79.6 84.4 86.8
homeland 1,082 1,559 3,387 3,313 78.5 82.7 85.2 86.2
kids&games 842 1,434 1,117 701 79.2 77.8 81.3 84.0
Intercept=language; Estimate (kids&games)=-0.072; p<0.001; Adjusted R?=0.003
STYLE
careful 2,461 2,138 6,752 6,472 82.0 83.8 85.7 87.9
casual 2,006 3,109 4,790 4,376 78.6 80.4 84.3 86.1
Intercept=careful; Estimate (casual)=-0.026; p<0.001; Adjusted R?=0.001
SPEAKER DYAD
same 2,191 2,120 6,255 5,704 79.6 81.7 84.5 88.9
different 2,276 3,127 5,287 5,144 81.2 81.8 85.9 85.3

Intercept=different; Estimate (same)=0.008; p<0.05; Adjusted R?=0
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women were similar in their rates of subject pronoun
use. However, by 2017, a significant difference has
emerged with women in Stuttgart using more subject
pronouns than the men in Stuttgart (6=0.029, p<0.001).
Interestingly, this effect is not seen in Schwabisch
Gmiind. This change suggests that social stratification is
expanding in Germany, particularly in the urban me-
tropolis of Stuttgart, brought about by the changes in
the socio-cultural landscape which has been evolving
over the last 35 years (e.g., rising education, immigra-
tion, geographic mobility).

SPEAKER AGE. As Figure 2 showed, there has been con-
siderable real-time change in expressed pronominal
subjects over the 35 years; apparent-time change
across the generations shows older speakers using
more pronouns than younger speakers. But younger
speakers across both time periods and communities use
fewer pronouns (6=0.031, p<0.01, Tab. 8), indicating a
process of age-grading rather than of community
change (Hockett 1950; Wagner 2012). | surmise that the
reasons for this lie in the more casual, informal style
that younger speakers adopt vis-a-vis older speakers,
who have become well-established in their professional
lives (cf. linguistic market (Bourdieu 1977)). Standard
language pressures, characteristic of the workplace, are
likely driving the higher rates of pronoun use with the
older speakers. The following section on genre and style
dissects this formality prediction further.

SPEAKER EDUCATION. Higher levels of EDUCATION gener-
ally correlate with lower levels of nonstandard, dialect
use, particularly for Swabian (Beaman 2024). Prestige
and prescriptivism in the schools largely explain this
phenomenon in that institutions of higher education
(e.g., university) also promote standard language norms
(e.g., Ammon 2001 for Germany; Vergeiner 2021 for
Austria). Subject pronoun use in Swabian shows this
same tendency, albeit slight, revealing that speakers
with higher levels of education use more pronouns (8=-
0.02, p<0.05, Tab. 8).

GENRE AND STYLE. Prior research shows that the topic
of conversation can play a large role in stylistic variation
(Coupland 1980; Labov 2002). When talking about fa-
miliar or emotional topics, such as the “homeland” or
“danger of death” situations, speakers tend to revert to
the vernacular; however, when they contemplate unfa-
miliar topics, such as the question, “what is common
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Figure 3. Labov’s Topic Decision Tree (adapted from

Labov 2002).
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sense?”, they tend toward more careful speech pat-
terns. Labov’s (2002) Topic Decision Tree (see Fig. 3)
provides an effective heuristic for categorizing utter-
ances into casual and careful speech styles. Each utter-
ance in the Swabian corpus was coded for one of 10 dif-
ferent topics, and then grouped into two categories,
casual and careful speech according to the Topic Deci-
sion Tree.

The results, as expected, show greater pronoun use
with topics related to “language” and the lowest pro-
noun use in topics about “kids and games” (6=-0.72,
p<0.001, Tab. 8). This effect was stronger in 1982 and
has weakened somewhat over time. Overall, more care-
ful styles promote more pronouns (6=-0.026, p<0.001,
Tab. 8). These tendencies and the trend are depicted in
Figures 4a (1982) and Figure 4b (2017). One noticeable
difference is the placement of “narratives” across the
two recording periods. In the 1982 recordings, the nar-
ratives were considerably more informal than they
were in 2017, revealing a full 10% difference in pronoun
use. Again, | attribute this to the more formal nature of
the 2017 interviews, which were conducted between
casual acquaintances, unlike the 1982 interviews, which
were carried out between close family and friends (see
Beaman 2024 for an ethnographic description of the
two communities).
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Figure 4a: SPE and style shifting (1982) (n=9,714).
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Figure 4b: SPE and style shifting (2017) (n=22,390).
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SPEAKER DYAD. The last s-conditioning factor | consider
in this paper is speaker dyad, the effect of the relation-
ship between the interviewer and interviewee. Prior
studies show that the power relationship in the inter-
view can affect speakers’ use of linguistic variants
(Gregersen et al. 2018; Trudgill 1981). Table 8 shows a
slight, but significant, tendency for same-gender inter-
views to produce lower rates of pronoun use, except for
Stuttgart in 2017 (6=0.008, p<0.05, Tab. 8). | attribute
this difference to the closer relationships and more cas-
ual interview situations in 1982 and in Schwabisch
Gmind than in 2017 and in Stuttgart.

4.2 Multivariate Modeling

To make sense of this profusion of conditioning factors,
| now turn to multivariate modeling. | explore two dif-
ferent methods: generalized mixed-effects regression
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analysis (Section 4.2.1) and clustering/classification
with random forests using the Boruta algorithm (Sec-
tion 4.2.2).

Regression Analysis

The gold standard in sociolinguistics for analyzing the
significance of constraint effects and controlling for in-
traspeaker variances is generalized mixed-effects re-
gression modeling (function glmer, package Ime4, ver-
sion 1.1-33) (Baayen et al. 2008). Mixed-effects regres-
sion modeling incorporates both fixed and random ef-
fects, providing reliable and generalizable estimates
across different levels of variability, even in the face of
unbalanced datasets (e.g., Peduzzi et al. 1996). Sepa-
rate models were built for the two recording periods,
1982 and 2017, to allow for a real-time comparison. To-
kens for regression analysis were pruned to remove
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insignificant factors (e.g., third-person singular non-
specific man ‘one’, n=4067), factors with low token
counts (e.g., plural forms, n=4226), utterances with no
referential or priming context, and “other” clause types
and verb forms, reducing the total token count to
16,431 (1982: n=5,135, speakers=39; 2017: n=11,296,
speakers=88). Age (neither binned nor scaled) reached
significance in either recording period and was also re-
moved. Table 9 and Figure 5 show the results of the two
best-fit regression models (1982 and 2017) for subject
pronoun use in Swabian based on AIC (Akaike Infor-

mation Criterion), a commonly used metric for model
selection, balancing goodness of fit and model simplic-
ity (Burnham & Anderson 2004).

Table 9 and Figure 5 list the constraints in descending
order, showing the environments most favoring pro-
noun use to those least favoring, based on the 2017 es-
timated coefficient. At the top, the most powerful con-
straints are subordinate clauses with a change in refer-
ence that are primed with a previous pronoun. This
finding confirms the powerful role that linguistic and
cognitive constraints play in sociogrammatical variation

Table 9: SPE estimated coefficients (n=16,431). Reference level values are listed in Table 5; constraints presented

in descending order by 2017.

Constraint 1982 2017

(i) Clause type: subordinate 1.577 *** 1.500 ***
(p) Reference continuity: different 0.876 *** 0.95] ***
(p) Priming: present 0.402 *** 0.551 ***
(s) Gender: women -0.067 n.s 0.510 ***
(i) Tense-mood: imperfect 0.513 * 0.427 **
(i) Subject animacy: inanimate 0.568 *** 0.375 ***
(i) Tense-mood: preterite 0.665 *** 0.368 **
(s) Style: casual 0.018 n.s -0.180 **
(i) Morphological regularity: weak verbs -0.285 ** -0.318 ***
(i) Person-number: third singular -0.897 *** -0.894 ***
(i) Person-number: second singular -2.72] *** -2.462 ***

Figure 5: SPE estimated coefficients. Reference level values are listed in Table 5; constraints presented in de-

scending order by 2017.
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and change. At the bottom, the strongest constraints
disfavoring pronoun use are second- and third-person
singular verb forms. It is not surprising to see pronoun
omission favored in these environments given the un-
ambiguous inflections with regular second- and third-
person singular verb forms in Swabian. Also not surpris-
ing, none of the linguistic or cognitive constraints show
more than modest real-time change between 1982 and
2017. This confirms much other sociolinguistic research
which consistently shows that “the constraints on a var-
iable are shared across members of a speech commu-
nity, despite inter-speaker differences in the rate of use
of the alternating variants” (MacKenzie 2019: 4). This
study shows that this principle also holds true for SPE in
Swabian in real-time. These results support that the p-
and i-conditioning factors exert the strongest effects on
subject pronoun use, while the s-conditioning factors
exhibit the weakest influence (see Erker et al. in review
for further discussion).

However, the two s-conditioning factors — gender
and style — show a noteworthy trend: neither of these
social factors were significant in 1982, yet both have be-
come significant in 2017. The effect of gender shows
that, in 2017, women have begun using more pronouns
than men (6=0.510, p<0.001), 88% (women) to 84%
(men), increasing to 89% for women in Stuttgart. This
supports the previously mentioned supposition of
changing gender norms in Swabian society. Style has
also emerged as a significant predictor in 2017:
casual conversational topics reflect fewer pronouns
(6=-0.180, p<0.01), particularly by younger speakers
(6=-0.021, p<0.05). Recall that the univariate results
show that younger speakers use fewer overt pronouns
(see Tab. 8), suggesting the SPE is an age-graded varia-
ble. This leads to the speculation that younger speakers
may be trying to differentiate themselves from the for-
mal, structured school system and world of work by
“dropping” pronouns to sound cool, friendly, and non-
chalant.

Classification

To assist in triangulating and validating the constraints
on subject pronoun use in Swabian, | leverage an alter-
native multivariate method: random forests with the
Boruta algorithm. Random forests are an ensemble
learning method for classification and regression that
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models complex, non-linear interactions with high lev-
els of accuracy (Tagliamonte & Baayen 2012). The Bo-
ruta algorithm (function Boruta, package Boruta, ver-
sion 8.0.0) (Kursa & Rudnicki 2010) serves as a wrapper
around a random forest calculation. It works by making
copies of the original predictors, called shadow predic-
tors, shuffling their values to break the relationships,
and then iteratively comparing the original features
with the randomly generated shadow predictors, drop-
ping those that are deemed less important, until all pre-
dictors are classified as either important, unimportant,
or undecided. This yields a measure for each predictor
of their importance to the model, in effect, an estimate
of how much the model is improved by that predictor.
Boruta is a complementary method to multiple regres-
sion modeling which helps with initial feature selection
by reducing the dimensionality of the data and thus
simplifying the model to focus only on the most im-
portant features. It works effectively with scant da-
tasets, non-normal distributions, unbalanced samples,
and multicollinearity, all of which are problematic areas
in regression modeling. Boruta also helps to avoid over-
fitting by excluding features that do not meaningfully
contribute to the model.

Figures 6a and 6b display the Boruta results for sub-
ject pronoun use in Swabian, separate Boruta runs for
each recording period, 1982 and 2017. For both peri-
ods, person-number and referential continuity are the
strongest constraints, followed by clause type and prim-
ing, demonstrating the powerful effect of linguistic and
cognitive constraints on grammatical variation. The
ranking of the constraints is almost identical for the two
time periods, showing again that, while rates of use may
change over time, constraint systems are more stable
across the community (MacKenzie 2019: 4) and time.
Figures 6a and 6b confirm the findings from the regres-
sion modeling that gender was not found to be a signif-
icant constraint on pronoun use in 1982 but has be-
come an important influence in 2017.



Journal of Language Variation and Sociolinguistics 1 (1), 2025

Beaman

Figure 6a: SPE constraint weightings — 1982 (n=5,135).
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Figure 6b: SPE constraint weightings — 2017 (n=11,296).
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Both the regression models in Figure 5 and the Bo-
ruta models in Figure 6 were run on the same pruned
dataset (n=16,431). While the results are similar, the
Boruta models provide some additional insights not
easily seen in the regression models. First, the effect of
gender has visually changed in 2017, moving up in the
constraint hierarchy revealing its growth in importance.
Table 10 lists the Boruta importance measures for each
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recording period, showing that two social factors have
changed considerably between 1982 and 2017: gender
(from 3.3 to 17.2), followed by speaker dyad (from 2.2
to 11.0). The only other constraint that has increased
more is priming (from 15.7 to 31.7). Second, because
Boruta expands the database using shadow predictors,
permutating hundreds of conditional inference trees, it
can handle a larger set of predictors, in this case, age
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Table 10: SPE importance measures (n=16,431). Constraints presented in descending order by 2017.

Constraint 1982 2017

(i) Person-number 46.415 45.279
(p) Reference continuity 31.914 44.082
(i) Clause type 31.034 33.622
(p) Priming 15.655 31.717
(p) Verb frequency (log) 27.450 29.549
(s) Age (scalar) 9.385 24.595
(i) Morphological regularity 16.276 21.780
(s) Gender 3.305 17.214
(i) Subject animacy 19.742 14.664
(s) Education level 9.163 14.396
(s) Speaker dyad 2.156 11.020
(i) Tense-mood 10.796 9.143
(s) Community 6.482 8.573
(s) Style 3.491 5.223

(scalar), verb frequency (logarithm), community, and
education level, all of which failed to converge in the
fully saturated regression models. In sum, regression
models and classification provide different perspectives
on the sociolinguistic situation: multiple regression
analysis assumes linear relationships, testing each indi-
vidual predictor’s contribution to the model; Boruta
handles non-linear relationships, evaluating each pre-
dictor’s importance to a randomly generated set of
shadow predictors. These different approaches can
lead to differences in model outputs, which, when ana-
lyzed together, provide broader insight into the socio-
linguistic patterns constraining variation.

5 Discussion

The results of this study confirm the three hypotheses
laid out in the beginning of the paper. Subject pronoun
expression in Swabian: (1) follows similar internal lin-
guistic constraints found in other language varieties,
the structural uniformity hypothesis; (2) conforms to
common cognitive and psychophysiological constraints
which appear to be uniform across languages, the cog-
nitive universal hypothesis; and, (3) is more frequent in
situations of higher social prestige, such as by women,
with higher levels of education, in more urban settings,
and with more formal topics of conversation, the social
sensitivity hypothesis.
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Five of the six i-conditioning factors examined in this
study — person-number, clause type, tense-mood, mor-
phological regularity, and subject animacy — validate
the structural uniformity hypothesis, substantiating the
overwhelming strength of internal linguistic factors on
sociogrammatical variation. While the details of the
pronoun rates for these factors have changed over the
35 years of this study, the constraint ranking has re-
mained largely the same: person-number and clause
type are the strongest constraints, followed by morpho-
logical regularity, subject animacy and tense-mood.
This finding supports the general linguistic principle of
variability in rates and the stability in constraint hierar-
chies.

All three p-conditioning factors considered in this
analysis — referential continuity, priming, and verb fre-
quency — affect pronominal use, with reference conti-
nuity being the strongest, validating the cognitive uni-
versal hypothesis for this constraint. While priming is
also a significant discursive constraint in Swabian, it ap-
pears to be less important than in other languages, such
as Portuguese and Chinese (see Erker et al. in review),
which | attribute to the outsized effect of person-num-
ber in Swabian. The role of verb frequency remains in
question. While the univariate and Boruta results show
that high-frequency verbs favor pronouns, this could
not be confirmed in the regression analysis. Further
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analysis is needed to uncover the role of lexical fre-
qguency in subject pronoun use.

All seven s-conditioning factors analyzed in Swabian
— recording year, community, age, gender, education,
style, and speaker dyad — have an important role to play
in subject pronoun use, albeit to a weaker degree than
the i- and p-conditioning factors, revealing that subject
pronoun use is also governed by the social sensitivity
hypothesis. Pronoun omission is higher in situations of
lower sensitivity to social prestige and formalness, by
men, by younger speakers, and in the semi-rural com-
munity of Schwabisch Gmiind. In addition, the earlier
recordings show evidence of age-grading, whereby
younger speakers, both men and women, drop more
pronouns and then increase their pronoun use as they
age. By the later recordings, however, we see greater
differentiation between the older men and women, re-
vealing the evolution of what was a stable, age-graded
variable to a gender-stratified variable, led by women
and driven by change-from-above.?

While the linguistic findings confirm the relative con-
sistency and stability of constraint effects over time, the
social findings expose changing indexicalities resulting
from societal change in progress (Eckert 2019; Silver-
stein 2003). Most striking, the results suggest that Swa-
bia is becoming a more gender-stratified society. In
2017, women from both Schwabisch Gmind and
Stuttgart favor the presence of pronominal subjects, an
effect which is even stronger in Stuttgart. This behavior
supports considerable established sociolinguistic re-
search that women and large urban centers are the
leaders of language change, which in Swabia, means
convergence to the standard language (Beaman 2024).
It is worth pointing out that, in prior investigations of
both phonological and morphosyntactic variables, Swa-
bian shows no gender-based differences (Auer 2020;
Beaman 2021, 2024), although, a gender effect has
been found with a few socio-grammatical and lexical
variables (e.g., wo-relatives Beaman (2021) and intensi-
fiers Stratton & Beaman (2024)).

German society has always been situationally strati-
fied. Conversations with strangers and acquaintances
promote the use of the formal, third-person plural Sie
verb forms, while situations among family and friends
expect the informal, second-person singular Du verb
forms. Almost all interviews in the Swabian corpus were
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conducted using the Du pronoun, with the aim of bring-
ing a more informal tone to the relatively formal inter-
view situation. Because the sociolinguistic interview
does not entail a change in interlocutor, the actual use
of formal and informal politeness forms cannot be
tested in this corpus. However, from a formality per-
spective, the data show that the use of null subjects is
greater with more casual conversational topics (e.g.,
homeland, family, friends), while the overt use of sub-
ject pronouns is more common with formal topics (e.g.,
language, soapbox).

6 Conclusion

This study set out to examine variable subject pronoun
expression in a language traditionally considered a
“non-null subject language.” The findings reveal a wide
range of variability, along with real-time change, con-
strained by various conditioning factors: linguistic-
structural, cognitive-discursive, and social-stylistic. The
real-time increase in pronominal subjects over the 35-
years of this study confirms considerable other research
that pervasive dialect leveling and convergence to the
standard language is occurring in Swabian (Beaman
2024). Increasing mobility, escalating immigration, and
rising education are bringing more Swabians into
greater contact with non-Swabians, increasing the for-
mality of communicative situation. Importantly, these
findings of this study contribute to our theoretical un-
derstanding on how change and increased exposure to
the standard language affect linguistic and social condi-
tioning. The results clearly demonstrate how language
change reflects societal change, particularly the emerg-
ing socioindexicalities in Swabian with respect to age-
grading and gender-stratification. Finally, this research
confirms the vital importance of taking a quantitative
approach to the analysis of spontaneous speech to de-
termine what speakers actually “do” and not what they
“say” they do or what linguists “think” they do. How-
ever, we must be cautious to not overgeneralize the ap-
plicability of these findings to all German society or
even to all communities of Swabian. Much additional
work remains to be done. It is only through real-time,
verifiable, and reproducible analyses that the full na-
ture of linguistic variation and change can be unveiled.



Journal of Language Variation and Sociolinguistics 1 (1), 2025

Beaman

Acknowledgements

| am grateful for feedback on the present article from
Gregory Guy, Robert Bayley, Xiaoyun lJin, and Xinye
Zhang, along with three anonymous reviewers of this
journal. I would also like to thank the editors of this spe-
cial issue for their helpful feedback and recommenda-
tions. Any deficiencies remaining are, of course, my
own.

Author Statement

My research on subject pronoun variation in Swabian
has been inspired by the work of Gregory Guy, Daniel
Erker, and our crosslinguistic study examining subject
pronoun use across six languages and 27 communities
(Erker et al. in review). While some of the concepts and
findings presented here have been motivated through
our collaboration, this article presents original work on
subject pronoun expression in Swabian, not previously
published.

Data availability

This research has been supported by the Tiibingen Uni-
versitdt Schwabische Forschungsstipendium (TUSFS-
2016-20). A detailed description of the corpus is in prep-
aration: Beaman, Karen V. & Zhuge Gao. In prep.
SWG*SLX: A multi-stage sociolinguistic corpus of spon-
taneously spoken Swabian.

Endnotes

1 In these and all examples, the first row is transcribed in a bespoke
Swabian orthography (see Beaman 2024), the second row is modern
standard German, and the third row is the English translation — a
“loose”, not literal, English translation to aid readability. Citations
are in the following format: Snnn-nn-lI-n-name-hh:mm:ss, where
“Snnn” is the speaker ID, “nn” is the year of the recording (i.e., 82 or
17), “1” is for sociolinguistic interview, “n” is a sequential number
when there are multiple recordings of the same speaker, “name” is
the speaker’s pseudonym (to protect their privacy), and “hh:mm:ss”
is the location in the recording.

2 One reviewer commented on the validity of comparing written
and spoken texts; however, in considering historical data, written
texts are the only available sources. While written and spoken texts
are indeed not fully comparable, these texts offer important insight
into the evolution of subject pronoun expression in German.

3 I would like to thank Danny Erker for uncovering this finding in the
data.
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