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Abstract

The present study investigates how ordinal generalized additive mixed-effects models
(GAMMs) can be employed in order to model regional and social influences on pragmatic
variation in German. We analyze (pro)nominal address (e.g., Frau Miiller, Lisa; du, Sie) and the
socio-contextually conditioned usage thereof (i.e., supervisor to employee, co-worker to co-
worker, informal setting) on the basis of seven variables collected in the Atlas zur deutschen
Alltagssprache ‘Atlas of Colloquial German’. Specifically, we address whether social variables
(i.e., age, gender, and residential mobility) impact on pragmatic variation in colloquial German
and also whether this social variation may be regionally constrained. We found pronounced
regional effects in the distributions of the seven pragmatic variables, and these distributions
of the pragmatic variants did not conform to national boundaries. We also identified strong
age and gender effects on pragmatic variation, but the strength of these effects did not vary
regionally. Implications for the application of (ordinal) GAMM s to the integrative investigation
of regional and social patterns on language variation are discussed.

Keywords: variational pragmatics, pragmatic variation, ordinal generalized additive models,
colloquial German, forms of address
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1 Introduction

This paper explores how ordinal generalized additive
mixed-effects models (GAMMs) can be employed to
capture the influence of regional and social variables on
pragmatic variation in colloquial German. We home in
specifically on nominal and pronominal address (e.g.,
Frau Miiller, Lisa; du, Sie) and the socio-contextually
conditioned usage thereof (i.e., supervisor to em-
ployee, co-worker to co-worker, informal setting) by
analyzing seven pragmatic variables collected in the
Atlas zur deutschen Alltagssprache ‘Atlas of Colloquial
German’ (AdA; Elspall & Moller 2003-). As opposed to
traditional items (i.e., questions in a survey) employed
in dialectology addressing which variant(s) of a linguistic
variable speakers would use, the pragmatic items
investigated in this article are based on three-point
‘usage rating scales’ which measure whether in-
formants perceive a variant as uncommon, occurring
from time to time, or common in their respective
locality. The analysis of such resultant ordinal data
tends to be quite cumbersome, however. For this
reason, we propose the use of ordinal GAMMs, which
(a) are able to appropriately model ordinal response
variables such as the aforementioned usage rating scale
and (b) are suitable for simultaneously modeling the
influence of spatial (i.e., regional) variables such as
longitude and latitude along with social variables of the
informants such as age, gender, and residential mobility
on patterns of language variation. Based on the em-
pirical results of this study, we will discuss a critical issue
arising in the field of variational pragmatics: Can we
identify effects of social variables on pragmatic
variation (in colloquial German), and to what extent are
the effects of social variables also regionally con-
strained?

2 Background

The study of language variation has enjoyed vibrant,
multi-faceted, and cross-disciplinary interest over the
past decades. In spite of their different origins and
histories, dialectology, sociolinguistics, and pragmatics
converge at their deepest point of interest: the study of
language use in and across communities. In practice,
however, these three streams of research remain
comparatively separate, especially when we consider
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the different types of language variation they take
under the microscope. (The early study by Mattheier
[1980] did little to change this general shortcoming.)
Dialectological accounts of language variation illustrate
and measure the distribution of (primarily) phonetic,
phonological, (morpho-)syntactic, and lexical features
across space (e.g., Nerbonne 2009; Pickl 2013; Wieling
et al. 2014; Proll et al. 2015; Pickl et al. 2019; Pickl &
Proll 2019; Nerbonne et al. 2021). Sociolinguistics — at
least in its quantitative-correlationist research avenues
— aims to disentangle the underpinnings of these
regional pictures by determining which speaker-level
(macro-)social variables such as age, gender, and
residential mobility alongside affective and psycho-
logical variables such as dialect identity, attitudes, and
personality traits influence the differential use of
language variants and varieties (e.g., Cheshire 2004;
Cheshire et al. 2008; Beaman 2021; Bulow et al. 2021;
Bllow & Vergeiner 2021; Vergeiner et al. 2021; Steiner
et al. 2023a; Steiner et al. 2023b; Beaman 2024). The
study of pragmatic variation has largely been confined
to situational and cross-linguistic variation, focusing on
the influence of micro-contextual variables such as a
speakers’ choice of pragmatic strategies and the degree
of social distance/dominance between interactants (for
influential works in this area, see, e.g., Blum-Kulka &
Olshtain 1984; Blum-Kulka et al. 1989). In other words,
traditional pragmatics research often foregrounded the
examination of how pragmatic choices are subject to
variation across different languages rather than within
varieties of the same language (but see, e.g., Leemann
et al. 2024). While these strands have independently
generated a wealth of knowledge, they hardly profited
from one another, and all three strands have largely
treated these conglomerates of variables — specifically
the social and regional — in relative isolation from one
another. Granted, recent years have seen more vigor-
ous collaborations between dialectology and socio-
linguistics (e.g., Wieling et al. 2011; Ko et al. 2014;
Wieling et al. 2014; Préll et al. 2021; Steiner et al. 20233,
Steiner et al. 2023b; Wirtz et al. 2025; Vergeiner &
ElspalR 2025), but these still focus most notably on
lexical, phonetic, and (morpho-)syntactic variables and
so continue to neglect the incorporation of pragmatic
variables. Barron and Schneider (2009: 436) thus
highlight that the origins of variational pragmatics — the
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intersection between sociolinguistics, dialectology, and
pragmatics — “lie in the failure of sociolinguistics to
address the pragmatic level of language to any sys-
tematic extent and in the failure of pragmatics to
address variation due to macro-social variables” (see
also Schneider & Barron 2008). For this reason, more
recent studies have emphasized the importance of
social factors such as (informant) age, gender, edu-
cational level, and socio-economic background (e.g.
Schiipbach et al. 2021: 176; Barron 2021: 192-193;
Ackermann 2023: 182). To our knowledge, residential
mobility, which is one of the variables surveyed in the
AdA along with the age and gender of the informants,
has not yet been taken into account in previous studies.
Since it is widely accepted that (residential) mobility can
be a major thrust for language variation and change
(e.g., Britain 2013; Jeszenszky et al. 2024; Wirtz in
press), we found it prudent to assess the potential
predictive power of residential mobility on pragmatic
variation in our study, broadly defined as “any long-
term change in one’s place of usual residence within a
country” (Coulter & Thomas 2020: 443; see also Wirtz
in press).

Taking a variational pragmatics approach, we focus
here on nominal and pronominal address. In all
varieties of standard German, du (2nd person singular)
is the informal T-form and Sie (conventionally spelled
with an upper case initial) has prevailed as the formal
V-form. The T-form typically co-occurs with an ad-
dressee’s first name, and the V-form either with
{honorific + last name} (e.g., Herr Méller), {honorific +
title} (e.g., Herr Doktor), or {title + last name} (e.g.,
Professor Méller) (Rash 1998: 276). As noted, initial
evidence from the German-speaking areas (mainly
comparing the national varieties of Germany, Austria,
and Switzerland) points towards interindividual differ-
ences in the degree of ‘informality’ required for T-form
use (Schipbach 2014). Elter (2009), for example, main-
tains a Switzerland > Austria > Germany hierarchy as
concerns how widespread the T-form is and how quickly
individuals transition from formal to informal forms of
address. Schiipbach (2014: 68) also noted that forms of
address are often “seen as reflective of the corporate
culture” in that V-forms emphasize hierarchy and
power in the spirit of a top-down style of communi-
cation, whereas T-forms project equality and solidarity
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and coincide with a flatter hierarchical structure. As
Elter (2009) illustrated, the use of the T-form of address
in Swiss workplaces seems to be quite widespread, and
she interpreted this against a sort of cultural ‘orien-
tation towards the group’ backdrop. That is, according
to her analysis, Swiss companies tend to expect co-
workers and superiors to treat one another as equal
partners, whereas Austrian and German companies are
more oriented towards hierarchy.

Additionally, while there is ample research into the
typical co-occurrence of pronominal and nominal ad-
dress, much less (quantitative empirical) attention has
been paid to the (also regionally constrained) use of
mixed forms such as V + first name, popularly referred
to as the ‘Hamburger Sie’ (Thomas, bringen Sie mir bitte
die Post? ‘Thomas, could you (V-form) bring me the
mail, please?’) or T + last name, popularly referred to as
the ‘Miinchner Du’ (Miiller, bringst du mir bitte die
Post? ‘Miiller, could you (T-form) bring me the mail,
please?’; cf. Gliick & Sauer 1997: 121-122, Ackermann
2023:172). This is a particular research lacuna seeing as
recent accounts of the German address system no
longer consider it to be purely binary but also scalar
(e.g., Hickey 2003). Kretzenbacher (2010: 15, our trans-
lation), for example, proposes a model that situates the
formally binary T- vs. V-forms as a “basic context op-
position of du vs. Sie contexts”, and the scalar com-
ponent consists of a “socio-deictic scaling”. The latter
represents gliding scales of perceived vertical (e.g.,
hierarchical, power-related) and horizontal (e.g., social)
distance between interlocutors on the basis of which
the appropriate form of address (in a given interactional
instance) can be identified. In the V context, for in-
stance, moving along the continua of social and vertical
distance may result in the same pronominal address
(i.e., Sie), but different nominal addresses. Such a model
illustrates nicely the complexity inherent to (pro)-
nominal address in German, and that determinant
(micro-)contextual (e.g., addressee) and social (e.g., re-
lationship with the addressee) variables for (pro)-
nominal address choice are less binary but rather
continuous by nature. Exploring mixed forms across
different interactional relationships (e.g., co-worker to
co-worker, supervisor to employee) can add to this
scope of research and so refine our understanding of
the socio-situational adequacy of different forms of
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address. Adding regional and social variables into the
mix can additionally aid in decomposing such pragmatic
variation in terms of its regional and social structuring.

Despite the notable uptake in the variational prag-
matic framework and thus the growing body of
research on both the (macro-)social and regional under-
pinnings of pragmatic variation (for overviews, see, e.g.,
Georgakopoulou & Charalambidou 2011; Murphy 2011;
Schneider 2021; Schneider & Félix-Brasdefer 2022),
there are still several pervasive issues:

(a)

(b)

To start, the majority of studies currently
available focus on pragmatic variation at the
national level and often contrast national
varieties. For German, Clyne and Norrby (2011),
Clyne et al. (2009), and Kretzenbacher (2011),
for example, focused on differences in linguistic
politeness between Germany and Austria,
Schipbach (2014) and Ackermann (2021)
between Germany and Switzerland, and Elter
(2009) between the German, Austrian and
Swiss standard varieties. The evidence — per-
haps expectedly — points to differences be-
tween countries. As Diirscheid and Simon
(2019: 255, our translation) poignantly ques-
tion, however, “can the difference really be
determined by the country (or the nationality
of the speakers)? Shouldn’t we think on a
smaller scale?” As they further maintain, re-
gional differences in pragmatic variation cannot
be about contrasting countries and national
varieties as a whole. There exists ample evi-
dence with respect to regional variation in
phonetics and phonology, lexis, and (morpho-)
syntax (Kleiner 2011; Ammon et al. 2016;
Dirscheid et al. 2018; cf. ElspaR & Kleiner 2019
for an overview) that diatopic variants, not only
at the level of dialect but also of standard
German, do not stop at national borders, and
the same can be assumed for pragmatic
variation as well (Durscheid & Simon 2019;
Ackermann 2023; Ackermann et al. in press; see
also https://variprag.net/).

What is more, systematic analyses on social
predictors such as age on vocatives and/or T-
and V-form address in German have only been
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conducted to limited extents. For example, in a
guestionnaire study with 370 participants from
Germany, Austria and Switzerland, Ackermann
(2023: 189, 191-192) found that older speakers
used more vocatives than younger speakers in
the production task (whereas gender showed
no significant effect). Older participants also
rated vocatives more positively than younger
ones (Ackermann 2023: 196). In a recent study
on historical change in the German pronominal
address system, based on different corpora of
private correspondence, Schiegg and Elspal’ (in
press) found that the writer’s age difference to
and the familiarity with the addressee, the
linguistic context and even a writer’s changing
emotional state are relevant factors of intra-
individual variation. For instance, the use of the
formal Sie pronoun (V-form) was still rather
common when addressing parents until the
early 20th century. Male writers and expe-
rienced writers lead the change from formal Sie
to informal Du (T-form) in addressing parents.
A further notable example is Clyne et al. (2009),
who found for their German data that ad-
dressee age has a significant effect on address
choice. Considerably older strangers are ad-
dressed with the V-form, whereas the T-form is
used with same-age or younger addressees. Re-
fining this picture, they found that speaker age
plays a critical role in variable T-form usage,
specifically that speakers over 50 refrain from
employing the T-form with same-age speakers.
Similar analyses were employed for additional
social variables such as social status. That said,
the issue as to how social variables such as
speaker age, gender, and the like interact with
regional patterns to predict address choice has
not seen much attention.

In order to tackle the issues outlined in (a) and
(b) and move away from a priori assumptions
about national borders being explanatory
variables for observed differences in pragmatic
variation, we require a more sophisticated ar-
senal of statistical procedures that can capture
the contours of both regionally conditioned
linguistic variation and the effects of social var-
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iables thereon. Dialectometric analyses (see,
e.g., Nerbonne 2009; Pickl & Rumpf 2012; Pickl
2013; Pickl & Proll 2019; Nerbonne et al. 2021)
employ inter alia cluster analyses (e.g., Proll et
al. 2021), multidimensional scaling (e.g., Pickl &
Proll 2019) and factor analyses (e.g., Proll et al.
2015) as suitable procedures for identifying, in
a bottom-up manner, diatopic variation within
and across linguistic variables. These, however,
cannot account for social variables simulta-
neously, which makes them unsuitable for the
integrative investigation of how the social and
regional interact in predicting pragmatic var-
iation — a core goal in variational pragmatics
(Barron 2005; Schneider & Barron 2008; Barron
& Schneider 2009). Wieling et al. (2011) first
proposed and Ko et al. (2014) and Wieling et al.
(2014) later refined the use of GAMMs to a
similar end —that is, a statistical procedure that
can simultaneously incorporate both regional
variables and social variables such as gender,
informant age, etc. in order to study the social
and regional structuring of language variation.
GAMMs are particularly suitable for such pur-
poses given their flexibility in (1) accounting for
complex random effects structures (e.g., at the
person, item, and locality level, to name a few),
(2) available distribution families (e.g., binomial
regression, beta regression for data bounded
by 0 and 1 such as slider scales, and even
ordinal regression, as we will discuss later in
this contribution), and (3) accommodating
complex nonlinear surfaces. (3) is of special im-
portance, especially when considering regional
structures: As Wieling et al. (2011) maintain,
traditional linear regression is ill suited for mo-
deling the influence of geography (opera-
tionalized via longitude and latitude) on dia-
topic variation. At most, linear regression can
include the multiplicative interaction of longi-
tude by latitude, but this imposes a limited
functional form on the regression surface which
is inappropriate for modeling the contours of
language variation data as a function of the
(more often than not) nonlinear variable geo-
graphy. To sum up, in order to simultaneously
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account for (non)linear social and regional
influences on pragmatic variation, and to
disregard any necessity to proceed a-priori
from the assumption of diatopic variation
constrained by national borders, GAMMs pro-
vide an excellent statistical modeling choice.

In addition to tackling the aforementioned thematic
issues yet pervasive in variational pragmatics, we also
take this article in a methodological direction. Tradi-
tionally, dialectological studies focus on different re-
gional distributions of language variants, that is, on the
guestion as to which variant is likely used in a location
(e.g., Chambers & Trudgill 1998; Proll 2014, 2015;
Wieling & Nerbonne 2015; Nerbonne & Wieling 2018).
The advent of crowdsourcing methods has drastically
expanded the ways in which dialectologists can ap-
proach data collection and allows access to socially and
geographically diverse samples. In addition to more
conventional items concerning which variant is re-
ported where, the AdA also collects information on ‘us-
age ratings’ of certain variables, including the pragmatic
variables under analysis here. As mentioned in the in-
troduction, this is done via three-point usage rating
scales that aim to capture whether informants perceive
a variant as uncommon, occurring from time to time, or
common in their respective locality. Similar types of
scales are common in adjacent research strands, for ex-
ample Likert-scale acceptability ratings in cognitive and
psycholinguistics or expert ratings/judgements in L2
pragmatics research (e.g., Divjak 2017; Li et al. 2019).
Such data are difficult to analyze, however, as they do
not lend themselves to traditional regression analyses:
Dichotomizing the variables to fit binomial regression
could result in the loss of meaningful variance. Treating
the scale as numericis alsoill advised seeing as the data
are not necessarily equidistant, meaning the distance
between adjacent response options may not be the
same for all pairs (see also Liddell & Kruschke 2018;
Verissimo 2021). Modeling the data as an unordered
categorical variable, for example in the form of multi-
nomial models, also disregards the notion that the data
are inherently ordinal, that is the categories have a nat-
ural order. To account for these problems, we employ
ordinal GAMMs, which are able to appropriately model
ordinal response variables such as the aforementioned
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usage rating scale (e.g., Baayen & Divjak 2017) while, as
mentioned above, also being able to simultaneously es-
timate the influence of regional and social variables on
patterns of language variation.

3 Aims and research questions

We pursue both thematic and methodological aims in
this contribution. Thematically, our objective is to pro-
vide initial results on pragmatic variation in colloquial
German. We focus both on regional and social under-
pinnings of pragmatic variation and tackle the issue as
to whether the effects of social variables may also be
regionally constrained. What is more, our analyses are
particularly novel in that they (a) include inter alia
mixed forms (e.g., V + first name, T + last name), which
have not seen much quantitative empirical attention by
pragmatics research on the German address system
and (b) investigate whether social variables constrain
pragmatic variation and the regional structuring there-
of. Specifically, we address the following research ques-
tions:

RQ1l. To what extent do the informant-level social
variables age, gender, and residential mobility
predict differences in pragmatic variation
across Germany, Austria, and Switzerland?

RQ2. To what extent are the effects of social va-

riables on pragmatic variation regionally con-
strained? (E.g., is the effect of informant age
or gender more strongly pronounced in
certain regions than in others?)

As for RQ1, in accordance with the (few) results from
recent studies, we hypothesize that informant age may
have an effect on pragmatic variation in the German-
speaking countries, whereas gender has no effect. Fur-
thermore, we assume that less mobile informants per-
ceive a more typical local usage than mobile informants
and that their ratings therefore convey a more homo-
geneous picture of local usage. As for RQ2, we similarly
hypothesize that older and less mobile informants per-
ceive a more typical local usage than younger and mo-
bile informants, but that the effects of these variables
may differ from region to region.

From a methodological angle, our contribution is am-
bitious in that it seeks to test and outline the (dis)ad-
vantages and limits of ordinal GAMMs for analyzing
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regional and social constraints on language variation, a
statistical procedure which does not put forth a priori
assumptions about national borders representing ex-
planatory variables for observed differences in prag-
matic variation.

4 Data and methods

4.1 Atlas of Colloquial German

The data for the present study come from the Atlas zur
deutschen Alltagssprache (AdA) ‘Atlas of Colloquial Ger-
man’ (ElspaR & Moller 2003—; see also ElspaR 2007;
Moller & ElspaB 2014, 2015), which is to date the larg-
est existing collection of crowdsourced data on collo-
quial German. Colloquial language is defined as the
form of language that is spoken spontaneously and rou-
tinely in informal everyday situations — regardless of
whether this is more closely oriented towards standard
language or dialect — for example, “spontaneous con-
versations between friends, relatives or acquaintances
or also in informal exchanges between people from the
same place who are not close acquaintances, e.g., in the
local grocery store” (Moller & ElspaR 2014: 122). The
AdA is based on online internet surveys which are ad-
ministered in approximately annual to biannual inter-
vals in regions where (also) German is spoken (i.e., Ger-
many, Austria, Liechtenstein, Luxembourg and the Ger-
man-speaking parts of Switzerland and northern Italy,
eastern Belgium and the Alsace and Lorraine regions in
eastern France). To facilitate comparisons with previous
work on variational pragmatics in German, we focus in
this contribution on Germany, Austria, and Switzerland.

In the AdA questionnaires, informants are asked to
identify local variant(s) in the colloquial speech in their
towns and cities which ‘one would normally hear, be it
more dialect or standard German’. As such, participants
act as informants — they are requested not to state their
individual language use, but rather report on what one
would normally hear in their respective locality. Thus,
the varietal spectra and thus the notion of ‘everyday
colloquial German’ captured in these questionnaires
can vary between regional forms of standard German
varieties (e.g., in northern Germany and metropolitan
areas), intermediate varieties (e.g., in some areas of Ba-
varian-speaking Austria), and local dialects (e.g., in Ger-
man-speaking Switzerland).
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4.2 Variables

Here, we focus on seven pragmatic variables collected
in AdA Round 8 (December 2010 through December
2011). As noted above, these pragmatic variables focus
on ‘mixed forms’ in (pro)nominal address, and ‘usage
rating scales’ were used to capture whether a select
variant is uncommon, occurs from time to time, or is
common for a particular locality as per informants’
judgements. Informants were asked to judge the com-
monality in the use of different mixed forms across dif-
ferent hierarchical contexts, two of which focus on

Table 1: Pragmatic variables.

workplace communication (supervisor to employee; co-
worker to co-worker) and one on the use of such prag-
matic variants in informal contexts (i.e., familiar, private
environment). The pragmatic variables are outlined in
Table 1, where they are grouped according to the three
socio-situational contexts. Note that the items (1) and
(6), as well as (2) and (7), target the same structures re-
spectively, but differ in terms of context.

# Structure Context

Item

AdA Map

(1) [Last Name] + T-Form Supervisor to

Employee

Miiller, bringst Du mir bitte die Post?

‘Miiller, could you (T-form) bring me
the mail, please?’

https://www.atlas-
alltagssprache.de/r8-f6a-
b-2

(2) [First Name] + V-Form Supervisor to

Employee

Thomas, bringen Sie mir bitte die
Post?

‘Thomas, could you (V-form) bring
me the mail, please?’

https://www.atlas-
alltagssprache.de/r8-f6a-
b-2

(3) | V-Form + Ms. [Last Name]
+ V-Form (‘fronted double
V-form’, i.e., the first V-
Form is syntactically disin-
tegrated for emphasis)

Informal Usage

Sie, Frau Schneider, haben Sie schon
gehért, dass ...

“You (V-form), Mrs. Schneider, have
you (V-form) heard that ...’

https://www.atlas-
alltagssprache.de/r8-f6f-

g-2/

(4) | T-Form + [First Name] + T-
Form (‘fronted double T-
form’, i.e., the first T-Form
is syntactically disinte-
grated for emphasis)

Informal Usage

Du, Martin, hast du schon gehbrt,
dass ...

“You (T-form), Martin, have you (T-
form) heard that ...’

https://www.atlas-
alltagssprache.de/r8-f6f-

g-2/

(5) | Mr./Mrs. [Last Name] + T-
Form

Co-Worker to
Co-Worker

Herr/Frau Miiller, wann kommst Du
morgen?

‘Mr./Mrs. Miller, when are you (T-
form) coming tomorrow?’

https://www.atlas-
alltagssprache.de/r8-f6¢c-

d-e-2/

Co-Worker to
Co-Worker

(6) [Last Name] + T-Form

Miiller, wann kommst Du morgen?

‘Mller, when are you (T-form) com-
ing tomorrow?’

https://www.atlas-
alltagssprache.de/r8-f6c-
d-e-2/

Co-Worker to
Co-Worker

(7) [First Name] + V-Form

Thomas, wann kommen Sie morgen?

‘Thomas, when are you (V-form)
coming tomorrow?’

https://www.atlas-
alltagssprache.de/r8-f6¢c-

d-e-2/
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4.3 Localities and informants

Across the seven pragmatic variables, responses were
collected from a total of 3,922 locations. On the basis of
the predefined AdA localities (based on the localities in
the Wortatlas der deutschen Umgangssprachen ‘Word
atlas of the German colloquial languages’, WDU; see
Eichhoff 1977-2000), the individual locations were ag-
gregated to 468 localities as visualized in Figure 1 by the
Voronoi cells.

In AdA Round 8, data were collected from a total of
8,564 informants in Germany, Austria, and Switzerland
(men: 4,148, women: 4,416). At the time of data collec-
tion, 7,345 informants lived in Germany, 956 in Austria,
and 263 in Switzerland. Information on informants’ res-
idential mobility was captured by a categorical scale on
their length of residence in the respective locality, with
the options ‘less than 10 years’ (n = 746), ‘10-29 years’
(n =5,031), ‘over 30 years’ (n = 794), and ‘always’ (n =
1,993). The age distribution in the current sample was

as follows: ‘10-19 years’ (n = 494), ‘20-29 years’ (n
3,865), ‘30-39 years’ (n = 2,005), ‘40-49 years’ (n
1,244), ‘'50-59 years’ (n = 620), and ‘60+’ (n = 336).

4.4 Statistical analyses

In order to analyze the social and regional constraints
on pragmatic variation, we employ ordinal generalized
additive mixed-effects models (GAMMs) (see, e.g.,
Baayen & Divjak 2017). Its key advantages in our case
are as follows:

e Since the response variables were collected on
three-point ordinal scales (‘uncommon’, ‘from
time to time’, and ‘common’), modeling these
data requires techniques that can accom-
modate ordinal scaling. Ordinal GAMMs can
handle these rather cumbersome data by
modeling the ordinal response variable (i.e., the
usage rating scale) on a continuous latent scale.

Informant Count
<5

6-10

11 - 49

50 - 99

100 - 199

> 200

Figure 1: Absolute informant count by aggregated locality (n = 465).
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In essence, ordinal GAMMSs assume that the
ordinal variable originates from the cate-
gorization of a latent (i.e., not observable) con-
tinuous variable. The model then estimates
thresholds along the continuous latent scale
that partition it into observable, ordered cate-
gories. In our data, there are three categories,
and thus two thresholds (i.e., the predicted
threshold on the continuous latent scale
between ‘uncommon’ and ‘from time to time’,
and between ‘from time to time’ and ‘com-
mon’). These cut-off points are estimated
alongside the model parameters. We refer in-
terested readers to Baayen and Divjak (2017:
5), who provide a more technical overview of
ordinal GAMMs, and Wood et al. (2016), who
outline additional technical details concerning
the model fitting process.

In this modeling set-up, the ordinal GAMMs
predict the probability of reporting one of the
three categories, and the predictor variables
codetermine this probability. To do so, the con-
tinuous latent scale is modeled as a sum of
smooth functions of covariates (hence the addi-
tive). In contrast to linear regression models in
which a predictor variable is linear in terms of
its effect on the outcome variable, GAMMs
relax this assumption so that the predictor—
response relationship need not be strictly
linear. Importantly, the type of nonlinearity
does not need to be specified in advance, it is
determined automatically during the model-
fitting procedure (e.g., Ko et al. 2014; Wieling et
al. 2014). GAMMs ability to capture such non-
linearity is particularly useful when dealing with
geography as a predictor (operationalized via
longitude and latitude), seeing as its effects
tend to be complex and nonlinear. What is
more, GAMMs can handle interactions be-
tween multiple predictor variables. For ex-
ample, it is possible to explore how the effects
of geography on pragmatic variation interact
with social variables such as informant age,
gender, and residential mobility (e.g., does the
effect of age differ regionally?).
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Finally, GAMMs can also account for random
effects, that is, variables with levels that were
sampled from a much larger population of
possible levels (e.g., localities).

We modeled each pragmatic variable separately. This
is because we were not interested in the overall usage
ratings across items, but rather whether regional and
social variables can predict the pragmatic variation in
the respective seven variables individually.! We fitted a
sequence of increasingly complex models (five models
in total for each pragmatic variable), incrementally test-
ing whether the increase in model complexity is coun-
terbalanced by improved model fit (via the compareML
function in the itsadug package [van Rij et al. 2020]). We
began by testing whether the addition of social predic-
tors (gender, residential mobility, and informant age,
noting that age was entered as a continuous variable) in
addition to geography improved the model fit, and then
tested whether the social predictors interacted with ge-
ography to predict regional differences in pragmatic
variation. For all models, the random effects structure
included the AdA locality (person-level random effects
were not required seeing as we modeled each pragma-
tic variable separately and participants only provided a
single response per item).

5 Results

5.1 Regional effects

The first round of models including only geography as a
predictor (i.e., longitude by latitude) revealed signifi-
cant regional effects on the reports of pragmatic varia-
tion across all seven variables. Figure 2 illustrates the
respective predicted probability that informants report
a pragmatic variant as being ‘uncommon’, ‘occurring
from time to time’, or ‘common’ (darker colors indicate
higher probability). Based on visual inspection, the var-
iants underlie largely different regional distributions,
but we can identify a few select similarities. For exam-
ple, both for supervisor—employee interactions and in-
teractions among co-workers, the [last name] + T-form
variant seems more widespread in Austria and Bavaria
than in most of northern Germany and Switzerland.
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Last Name| + T-Form First Name| + V-Form

supervisor to Employee supervisor to Employee

Uncommon Time to Time Common Uncommon Time to Time Common

Miiller, bringst Du mir bitte die Post? Thomas, bringen Sie mir bitte die Post?
"Miiller, could you (T-form) please bring me the mail?' "Thomas, could you (V-form) bring me the mail, please?'

V-Form + Ms. [Last Name] + V-Form T-Form + [First Name] + T-Form

Informal Usage Informal Usage
Uncommon Time to Time Common Uncommon Time to Time Common

Predicted
Probability
Sie, Frau Schneider, haben Sie schon gehért, dass ... Du, Martin, hast du schon gehort, dass ...

"You (V-form). Mrs. Schneider, have you (V-form) heard that ...' "You (T-form), Martin, have you (T-form) heard that ...' .
60%
. T 10%
Mr./Mrs. [Last Name| + T-Form (LLast Name| + T-Form 1
Co-Worker to Co-Worker ‘o-Worker to Co-Worker 20%

Uncommon Time to Time Common Uncommon Time to Time Common

? Miiller, wann kommst Du morgen?
'Mr./Mrs. Miiller, when are you (T-form) coming tomorrow?" "Miiller, when are you (T-form) coming tomorrow?"

EF irst Name| + V-Form

‘o-Worker to Co-Worker

Uncommon Time to Time Common

"Thomas, when are you (V-form) coming tomorrow?"

Figure 2: Conditional effects of geography on pragmatic variation.?
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In co-worker communication, this trend becomes more
pronounced in Bavarian-speaking regions, specifically in
central Austria and Bavaria, and the maps reveal that
the variants are predicted to be very uncommon in
northern Germany. By contrast, the socio-communica-
tive setting seems to be critical in differentiating the
perceived usage of the mixed form [first name] + V-
form, in that it is reported as occurring from time to
time in the more hierarchical supervisor-employee set-
ting but is regarded as predominantly uncommon in co-
worker interactions. The visual inspection also reveals
that the fronted double pronoun variants collected in
informal usage show different regional patterns.
Whereas the fronted double T-form (i.e., T-form + [first
name] + T-form) is generally reported as common, or
occurring from time to time especially in central and
northern Germany, the V-form (i.e., V-form + Ms. [last
name] + V-form) is only reported as common through-
out Switzerland and in southern Germany — particularly
in Swabian- and Bavarian-speaking regions — and to a
lesser extent in Austria. This geographical patternin the
use of a combination of ‘syntactically disintegrated’
pronoun + name is also confirmed by a recent study by
Ackermann (2023: 189-190); she sees these variants as
an expression of “positive politeness”.

On the whole, the visualizations illustrate that the ar-
eas of usage of the investigated pragmatic variants do
not conform to strict national boundaries. Rather, the
GAMMs show that the perceptions of usage are more
gradient by nature.

5.2 Social effects

As for the impact of social variables (see research ques-
tion 2), we fitted another round of models including the
social predictors to determine whether these aided in
explaining the variance in the data. With the exception
of the fronted double T-form (i.e., T-form + [first name]
+ T-form), adding the social variables improved model
fit. Using tensor product smooths (see, e.g., Ko et al,,
2014; Weiling et al., 2014), we then tested whether the
interaction between longitude and latitude with the so-
cial predictors improved model fit — that is, does the re-
gional picture differ as a function of informant age, gen-
der, and/or residential mobility? Only for two models
was this found to be the case (see the following sec-
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tion). In what follows, we present the fixed effects for
the social variables with the final models.

Across the six pragmatic variables for which social
variation aided in predicting pragmatic variation, in-
formant age was a significant predictor concerning
whether a variant is reported as being uncommon, oc-
curring from time to time, or common in informants’ re-
spective locality. In general, this confirms Ackermann’s
(2023: 189, 191-192) result that older participants in
her study use more vocatives than younger informants.
The conditional effects of informant age on pragmatic
variation visualized in Figure 3 also indicate interesting
nonlinear trajectories. For example, the usage ratings of
the mixed forms [last name] + T-form and [first name] +
V-form among co-workers are interesting, especially
with respect to the curvilinear pattern. Middle-aged in-
dividuals reported these pragmatic variants as being
particularly uncommon, whereas younger adults found
them more acceptable than their older-aged confeder-
ates. A similar pattern emerged for the [first name] + V-
form in supervisor-employee interactions, though the
probability that the variants are perceived as common
or uncommon is much lower than informants reporting
that it occurs from time to time. The additional prag-
matic variants were subject only to minimal age effects.

With the exception of [last name] + T-form in super-
visor-employee interaction, we also found significant
gender effects. Specifically, women seemed to judge
most variants as more common in their respective lo-
cality than men. This comes as a surprise, as Ackermann
(2023: 189, 195) found no gender effects in the use of
vocatives, neither for production dates nor for ratings.
Interestingly, this trend did not hold for the fronted
double V-form (i.e., V-form + Ms. [last name] + V-form),
as the predicted probabilities of informants’ usage rat-
ings of the respective pragmatic variants in Figure 4 il-
lustrate.
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‘Miiller, could you (T-form) please bring me the mail?'

V-Form + Ms. [Last Name] + V-Fo

Informal Usage
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Sie, Frau Schoeider, haben Sie schon gehort, dass ...
"You (V-form), Mrs. Schueider, have you (V-form) heard that ..

[Last Name] + T-Form
Co-Worker to Co-Worker
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Aliiller, wann kommst Du morgen?

‘Miiller, when are you (T-form) coming tomorrow?’

[First Name] + V-Form

Supervisor to Employee
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20% 4
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Age

Thomas, bringen Sie mir bitte die Post?
"Thomas, could vou {(V-form) bring me the mail, please?’

Mr./Mrs. [Last Name| + T-Form

Co-Worker to Co-Worker

60% -
Usage Rating
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20% - = Time to Time

= Common
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Herr/Fraun Miller, wann kommst Du morgen?
"M /Ares. Miiller, when are vou (T-form) coming tomorrow?”

[FFirst Name] + V-Form
Co-Worker to Co-Worker
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1075 4 \/
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Thomas, wann kommen Sie morgen?
"Thomas, when are vou (V-form) coming tomorrow?’

Figure 3: Conditional effects of informant age on pragmatic variation.
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Figure 4: Conditional effects of gender on pragmatic variation.
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mants who had been living in the respective locality for
under 10 years to report the variant as slightly more
common. Arguably, this effect may relate to the issue of
salience, in that this comparatively uncommon combi-

In contrast to the results for gender and informant
age and contrary to our assumption, we found no or
only minimal effects for residential mobility on prag-
matic variation. As Figure 5 visualizes, only with respect
to informants’ judgements of [first name] + V-form in
co-worker interactions was there a tendency for infor-

nation sounds particularly salient to individuals who
have spent the least amount of time in the region.
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Figure 5: Conditional effects of residential mobility on pragmatic variation.

5.3 Interaction between regional and social predictors

As mentioned previously, only with respect to two vari-
ants ([last name] + T-form in supervisor-employee in-
teractions and [first name] + V-form in co-worker inter-
actions) was the model fit improved by allowing geog-
raphy to interact with social variables. Specifically, the
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regional effects were constrained by informant age, but
not significantly by gender or residential mobility. As
Figure 6 illustrates, however, the moderating effect of
informant age on regional patterns was rather minimal.
At most, with regard to the variant [last name] + T-form
in supervisor-employee interactions, middle-aged and
older adults especially in Austria and parts of Bavaria
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seemed to report the variant as more uncommon than
their younger adult confederates, as evinced by the
grey shading in these areas. What is more, older adults
also reported the variant [first name] + V-form in co-
worker interactions to be more uncommon across
northern Germany. That said, older adults particularly
in eastern Austria judged the variant to occur more of-
ten from time to time than their other-aged cohorts. In
sum, while the GAMM s do suggest that informant age
moderates the influence of geography as concerns
these two variants, the age-related differences are
modest at best, suggesting a much more pronounced
effect of geography over the more subtle regionally
constrained effects of age.

[Last Name] + T-Form

Supervisor to Employee

6 Discussion

In this article, we explored regional and social effects on
pragmatic variation. Specifically, we employed ordinal
GAMMs as a means to model the ordinal-scaled usage
ratings — a response variable that is otherwise rather
cumbersome to model with traditional regression tech-
niques. What is more, GAMMSs are unparalleled in their
ability to capture predictor-response (non)linear rela-
tionships and also complex interactions between co-
variates, for example between geography and social
variables such as informant age, gender, and residential
mobility. This modeling procedure should be regarded
as an extension of the approaches proposed in, for

[Last Name| + T-Form

Supervisor to Employee

Younger Cohort (10 - 29)

[First Name] + V-Form
Co-Worker to Co-Worker

Older Cohort (> 30) Variants

= Common

. Time to Time

Uncommon

[First Name] + V-Form
Co-Worker to Co-Worker

Younger Cohort (10 - 29)

Older Cohort (> 30)

Figure 6: Gradient plots for significant age * geography interaction effects — younger cohorts (left), older cohorts
(right). Note: The raw data were first disaggregated by informant age cohort and visualized respectively using
categorical k-nearest-neighbour spatial interpolation based on the procedure outlined in Grossenbacher (2018).
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example, Wieling et al. (2011), Ko et al. (2014), and
Wieling et al. (2014) and, in general, aid in expanding
the methodological and statistical toolbox not only in
the field of dialectology, but also in sociolinguistics and
(variational) pragmatics.

As we outlined, while the regional distribution of
forms of (pro)nominal address in German have been in-
vestigated previously (e.g., Clyne et al. 2009; Elter 2009;
Kretzenbacher 2010; Clyne & Norrby 2011; Kretzen-
bacher 2011; Norrby & Kretzenbacher 2013; Schiipbach
2014; Schiipbach et al. 2021; Ackermann 2023; Schiegg
& Elspall in press), there are still several pervasive is-
sues facing (variational) pragmatics research on this
front. For one, none of the aforementioned studies ex-
plored in any extensive quantitative manner mixed
forms of address, for example [first name] + V-form or
[last name] + T-form. The current results address this
research lacuna and contribute critically to more recent
accounts of the German address system which argue
that it is not to be regarded as purely binary (i.e., T-form
vs. V-form), but also scalar (e.g., Hickey 2003; Kretzen-
bacher 2010, 2011). For example, Kretzenbacher (2010)
illustrated via participant examples that mixed forms
such as [first name] + V-form (popularly also referred to
as the ‘Hamburger Sie’) fulfill ‘socio-deictic’ purposes —
for example, expressing social closeness while main-
taining situational formality. Our results build on this
foundation by laying bare not only the areal variation
such variants exhibit, but also how context (e.g., super-
visor-employee interactions versus co-worker interac-
tions) and social variation fit into the picture. For in-
stance, as concerns the [first name] + V-form variant,
our findings revealed a nuanced picture: The variant is
chiefly judged as occurring from time to time in super-
visor-employee interactions across Germany, Austria,
and Switzerland, and there are no indications that, in
this context, the variant is constrained to any single re-
gion. In co-worker interactions, however, the variant is
judged as largely uncommon, indicating that its usage is
conditioned strongly by the (socio-)contextual setting.
Conversely, the [last name] + T-form (popularly referred
to as ‘Miinchner Du’) is subject to strong regional con-
straints in terms of the areas in which it is considered
common — specifically, throughout (most of) the Bavar-
ian-speaking areas, though this effect only holds for co-
worker interactions.® The use of this variant is con-
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sidered rather uncommon in supervisor—employee in-
teractions. With this in mind, our findings support inter
alia Kretzenbacher’s (2010) view that the forms of ad-
dress are likely determined socio-deictically — that is,
forms of address other than the comparatively un-
marked T-form and V-form in combination with first
name and last name, respectively may be a means to
make the degree of social distance between interact-
ants explicit (e.g., differences between co-worker ver-
sus supervisor—-employee interactions).

Additionally, the effects of the social predictors aid in
refining this picture. Especially with respect to the
aforementioned two examples (i.e., [first name] + V-
form and [last name] + T-form), we identified effects of
informant age. The variants seem to be judged the most
uncommon by older adults (i.e., older than 30). One in-
terpretation may be a sort of apparent-time effect, sug-
gesting potential language change in progress (i.e., the
variants may be becoming more common as evinced by
the younger generation judging the variants to be gen-
erally more common than older adults). Another plau-
sible interpretation, especially since the items gauged
the variants’ usage in workplace interactions, may be
one of change across the lifespan influenced by the
workforce, that is, the longer informants are engaged in
economically active adulthood, the less common the
variants may be perceived. This relates to the idea that
the effect may also be due to differences in perception:
Younger colleagues may be more likely to be addressed
by their first name accompanied by the V-form to main-
tain politeness, while this practice may not be consid-
ered appropriate for older colleagues. Future research
is needed to disengage which explanation is most plau-
sible, or whether it is a combination of all three. What
is more, it is interesting that across most pragmatic var-
iants, gender is a comparatively strong predictor, with
women perceiving the respective variant as more com-
mon — particularly as Ackermann (2023) found no con-
nection between gender and vocative use. In any case,
itisimportant to note that, while our results are broadly
in line with Kretzenbacher’s (2010) view that especially
mixed address forms can fulfill socio-deictic purposes,
our findings urge a reconceptualization that employs a
wider basis of empirical data that allow for the model
to be expanded to include the role of social variables
such as age and gender. Also, especially seeing as most
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of these pragmatic variants underlie relatively strong
regional trends, accounting for regional variation in the
model represents an important step forward. Future re-
search will moreover do well to include potential effects
of occupation on patterns of (pro)nominal address
choice, especially by countenancing differences in indi-
viduals’ perceived social formality in the workplace
(e.g., how informal or relaxed do participants perceive
the social environment in their respective workplace?).
Such measures, coupled with other social variables like
informant age, gender, residential mobility, etc., should
aid in refining the initial picture we have sketched here.

Finally, as noted, we found pronounced regional ef-
fects in the regional distributions of the seven prag-
matic variables subjected to analysis. The fact that ge-
ography emerged as a significant predictor is perhaps
not all that surprising, however, especially seeing as the
AdA collects data primarily on variables (hypothesized)
to underlie areal variation across German-speaking re-
gions (e.g. Moller & Elspall 2008, 2014, 2015). Im-
portantly, however, the regional distributions of the
pragmatic variants identified here did not conform to
national boundaries — in other words, specific prag-
matic variables, such as forms of address, could not be
identified as nationally typical or as those in which ‘Ger-
mans’, ‘Austrians’ and ‘Swiss’ differ markedly. Rather,
the distributional patterns show sub-national pattern,
often transcending national borders (cf. Schiipbach et
al. 2021: 189-190) and were far more gradient by na-
ture (see, e.g., Proll 2015). This conclusion, of course,
can also be drawn (at least in part) based on the respec-
tive descriptive data presented online in the AdA. The
use of GAMMs to model the regional effects brings with
it the particular advantage of accounting for spatial au-
tocorrelation: “In order to gain a picture of use in an
area, the data for the neighboring points must always
be taken into account” (Moller & Elspald 2015: 518, our
translation). In other words, by considering not only the
variants at a single location, but rather from neighbor-
ing locations as well, GAMM s are a useful geostatistical
method to facilitate statistically more reliable state-
ments about the regional structuring of linguistic varia-
tion.

While we make no claims that our selection of prag-
matic variables can generalize to pragmatic variation
overall, our contribution indeed represents a critical

89

springboard to move from contrastive analyses be-
tween countries to a more integrative modeling ap-
proach that does not rely on a priori assumptions that
speakers or informants between countries differ cate-
gorically in terms of pragmatic variation.

7 Conclusion

This present contribution showed how ordinal GAMMSs
can be employed in order to model regional and social
influences on pragmatic variation in colloquial German.
Focusing on (pro)nominal address and potential socio-
contextual conditioning variables thereon (i.e., supervi-
sor to employee, co-worker to co-worker, informal set-
ting), we analyzed seven pragmatic variables. Themati-
cally, our goal was to address several critical issues in
the field of variational pragmatics — that is, whether so-
cial variables impact on pragmatic variation in colloquial
German and also whether this social variation may be
regionally constrained. Overall, we found the seven
pragmatic variants to be subject to comparatively
strong geographical trends. Importantly, these regional
distributions were not confined to national borders,
which can be interpreted as an endorsement of Diir-
scheid and Simon’s (2019: 255) call to consider prag-
matic variation “on a smaller scale.” While we also iden-
tified strong effects of informant age and gender on
pragmatic variation, these were not prone to any par-
ticularly strong regional constraints.

Methodologically, this study was also ambitious in
proposing the use of ordinal GAMMs as a means to (a)
appropriately model ordinal response variables such as
the usage rating scale employed in the AdA, and (b) sim-
ultaneously model the influence of spatial (i.e., regio-
nal) variables such as longitude and latitude along with
social variables such as informant age, gender, and res-
idential mobility on patterns of language variation. Con-
cerning (a), ordinal models can be useful in future dia-
lectometric, sociolinguistic, and (variational) pragmatic
research, for example to model Likert scale data (which,
indeed, are inherently ordinal and not numeric [Baayen
& Divjak 2017; Liddell & Kruschke 2018; Biirkner &
Vuorre 2019; Verissimo 2021]) or variables collected in,
e.g., dialect atlases using similar usage rating scales.
With respect to (b), we agree with inter alia Ko et al.
(2014), Wieling et al. (2014), and Wieling and Nerbonne
(2015) that GAMMSs are particularly suitable for
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dialectology studies employing dialectometric meth-
ods, and we argue that they represent a critical advance
for studies in variational pragmatics and sociolinguistics
aiming to better facilitate the integrative modeling of
regional and social variables (see also Wirtz et al. 2025).
This is because GAMMs are adept at modeling the influ-
ence of geography (represented two-dimensionally ra-
ther than simply as a distance) and can include complex
(non)linear interactions with additional social and lin-
guistic variables. What is more, the mixed-effects re-
gression aspect (i.e., by including extensive random ef-
fects structures) in GAMMs allows us also to focus on
individual items (for example, words or concepts) and
thus ultimately facilitates a more concentrated view of
“variation among the spatialities of linguistic features”
(Pickl & Rumpf 2012: 212). Because GAMMs can be fit-
ted using a wide array of distribution families (e.g., lo-
gistic regression for binary outcome variables, Beta dis-
tributions for slider scales, and ordinal regression for or-
dinal scales), they are of special importance for agendas
aiming to more integratively explore social and regional
patterns on language variation.
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Endnotes

1 It could be argued that the variables such as [first name] + V-
Form which differ only in the context of the item (supervisor to
employee vs. co-worker to co-worker) could be modelled jointly,
with context entered as an additional predictor. We abstained
from this modeling procedure for reasons of model complexity.
Specifically, as the models became increasingly complex during the
fitting procedure, considering the role of an additional contextual
factor would have further complicated model interpretation.
Moreover, explicitly modelling context would not have contributed
to answering either of the research questions.

2 Note that visualization of the distribution of each variant
separately is, in our view, preferable to using, e.g., red-blue-green
(RBG) values, as the latter makes it difficult to extract the
information regarding the individual variants in a locality visually.

3 It is interesting to note that we have therefore found only weak
evidence for the popular notion that the ‘Miinchner Du’ form is
typical of the Munich region and no (robust) evidence for the
notion that the ‘Hamburger Sie’ variant is typical of the Hamburg
region.
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