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Abstract

The N+N compound class is the largest and the most productive class of compounds in German. A significant
number of N+N compounds insert a so-called linking element from a large inventory. The linker choice is notoriously
irregular; instead of rules, it is governed by a set of constraints that can only limit this choice based on morphological,
phonological, sometimes semantic and lexical properties of the first constituent. While constraints on linking element
choice in German nominal compounding are extensively researched and well-documented, no large-scale corpus
study has ever been reported on the subject of their empirical application. The present work aims at filling in this
gap by conducting an extensive corpus study on potential and actual applicability of these constraints. The study
summarizes 64 constraints collected from the relevant literature and obtains applicability statistics for 39 of them
over 280k+ German N+N compounds. The study both confirms most of the evidence from previous literature and
suggests novel evidence on German nominal compounding. It additionally highlights the importance of structured
linguistic data for large-scale empirical studies.

Keywords: compounding, linguistic constraints, corpus study, German morphology

1. Introduction ical properties of the first constituent (Eisenberg,
2013, 227; Kurschner; Libben et al., 2009; Schéfer
Compounding is a process of word formation  and Pankratz, 2018); the second constituent is ar-
broadly defined as concatenation of two con-  gued to have no effect on linker choice? (Kiirschner;
stituents with or without adding a linking element  Ortner and Miiller-Bollhagen, 1991, 56).
(also called linker) in between: Buch 'book’ + Constraints on nominal compounding?® in Ger-
Deckel "cover’ — Buch@deckel 'book cover’ but  man have been extensively researched and well-
Buch 'book’ + Regal 'shelf’ — Bucherregal '‘book-  documented in the linguistics literature over the
shelf’. The first constituent becomes the modifier,  |ast decades. Their irregularity and diversity is well-
and the second the head of the resulting composite.  known and generally agreed upon. And yet, despite
In German, compounding is highly productive: thus,  the high productivity of nominal compounding in
Baroni et al. (2002) report that in the APA newswire  German and the high complexity of the correspond-
corpus (28M+ tokens), 47% of word types are com-  ing constraint space, no large-scale corpus study
pounds. Biconstituent nominal (N+N) compounds  has ever been reported on the subject of empirical
in German form the largest class of compounds  constraint application.
(Ortner and Miller-Bollhagen, 1991, 53; Scherer, Our study serves as an initial attempt to inves-
2012; Schlucker, 2023). A sizable number of such  tigate the empirical application of nominal com-
compounds inserts an explicit linking element be-  pounding constraints in German quantitatively.
tween the constituents. While German features  More specifically, we focus on their coverage and
"an unusually high number of different linking el-  regularity. By the coverage of a constraint, we
ements" (Schafer and Pankratz, 2018), only one  mean the share of the units that satisfy the linguis-
of them is grammatically correct for a given com-  tic conditions for this constraint to be potentially
pound’. What makes the phenomenon notoriously  applicable. In our terminology, such units are also
complicated is the fact that it is often arbitrary which  referred to as units covered by this constraint. The
exact linker from the extensive inventory is the cor-  regularity of a constraint is then the share of the
rect one. This choice is non-deterministic and can-  units covered by this constraint that actually con-
not be predicted confidently from any properties of  form to it. In line with the introduced terminology,
the constituents alone. On the contrary, it is gov-  we call a constraint actually applicable to the units
erned by a large set of (irregular) constraints that  that conform to it, or simply say it applies to them.

can only limit this choice based on morphological,  For instance, a dummy constraint (0) formulated
phonological, sometimes semantic and even lex-

2See exceptions in section 2.2.

"Except for a small number of so-called doubtful cases 3To clarify: by 'nominal compounding constraints’, we
when two variants coexist in language, see Nibling and mean constraints on choice of the linking element in N+N
Szczepaniak (2013). compounds.
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as "First constituents that are constituted by nouns
of the A class tend to attach -x-." will be potentially
applicable to dummy compounds AxB and AyC,
but not to Cx A4, and will be actually applicable only
to AxB. The formal definition of coverage and reg-
ularity follows in section 4.2.

We compute the coverage and the regularity
of the constraints programmatically over a mod-
ification of a compound dataset originating from
(Schéafer and Pankratz, 2018). Access to strictly
structured linguistic data becomes a prerequisite
for automated computation: only well-defined struc-
tures over the dataset can enable a uniform and
reliable programmatic access to the target linguistic
properties as defined by constraint applicability con-
ditions. CELEX2 (Baayen et al., 1995) becomes the
natural choice for us: this lexical database stores
various linguistic information about its entries in a
table-like format perfectly suitable for automated
processing.

The present study makes two contributions to the
developments in German nominal compounding
studies: 1) Constraints on linker choice in German
N-+N compounds are collected from a number of rel-
evant scientific sources, summarized and classified.
2) A corpus study is conducted on the matter of em-
pirical application of the collected constraints*. The
combined effect of these two contributions results
in a systematic constraint space. Each constraint
in the constraint space comes with the information
about the type of linguistic information it employs
(morphological, phonological, etc.), and, whenever
possible, the measures of its coverage and regular-
ity over 280k+ N+N compounds. This development
is relevant both to descriptive studies in theoretical
linguistics on German morphology and as a knowl-
edge base/graph for novel compound generation
with LLMs. The latter may be useful for evaluating
linguistic competencies and reasoning abilities of
LLMs and may increase the quality of generated
compound datasets.

The paper is structured as follows. Section 2
summarizes principles of German nominal com-
pounding. Section 3 gives an overview of previous
work concerning German nominal compounding
(in particular, compounding constraints). Section 4
introduces the methodology and the course of our
empirical study. Finally, the results of the study are
discussed and summarized in sections 5 and 6.

2. On Nominal Compounding in
German

The N+N compound class is the largest and the
most productive class of compounds in German.

4Excluding semantic and lexical constraints, see more
in section 4.4.
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We consider solely N+N compounds because com-
pounding in German conforms to binary recursion
(Eisenberg, 2013, 219; Schéafer, 2018, 226-227),
and so any compound can be decomposed into
a chain of binary structures. While German (and
Germanic in general) has a few constraints that
specifically target compounds with three and more
constituents® (see Krott et al., 2004; Kirschner;
Wegener, 2005), we exclude them from the present
study due to their small number. Furthermore, N+N
compounds is the class where the explicit linking
elements occur most often (Schllicker, 2023).

2.1.

The inventory of linking elements in German in-
cludes zero linker -@-, the following explicit linkers:
-s-, -es-8, -(e)n-, -e-, -"e-", -(")er-8, -"-, -(e)ns-, and
anumber of idiosyncratic linkers for loanwords. The
latter — as well as linkers causing deletion of final
stem segment(s) — are disregarded in the current
study due to their insignificant frequency.

The correct linker is often not inferrable with cer-
tainty from any properties of the first constituent.
The arbitrariness of choice may be so high that
some nouns can attach different linkers in differ-
ent compounds, e.g., Land ’state’ + Kreis 'dis-
trict’ / Regierung ‘government’ / Spiel ‘'match’ —
Land@kreis ’regional district’ / Landesregierung
‘regional government’ / Lédnderspiel ’international
match’. Augst (1975, 134) finds 9.3% of entries
have records with two different linkers and almost
1% of entries with three or four different linkers in
a corpus of roughly 4k compounds. Rather than
predict the correct linking element for a given noun,
one can only limit the group of acceptable linkers,
guided by a set of (irregular) constraints.

Linking Elements

2.2. Constraints on Linker Choice

Constraints on nominal compounding in German
are defined almost exclusively over linguistic infor-
mation of the first constituent. Ortner and Miller-
Bollhagen (1991, 56) document the single case

5Thanks to one of the anonymous reviewers for bring-
ing that to our attention.

6.s- and -es- are not notated as -(e)s- as they are not
allomorphic (-es- is isolated, see Eisenberg, 2013, 229;
Kirschner, 2010), in contrast to -(e)n- and -(e)ns-.

" signals that the linker triggers umlauting of the stem
vowel of the first constituent.

8To the best of our knowledge, the -(")er- linker triggers
umlauting necessarily whenever the stem vowel may
undergo it. We therefore do not distinguish between -
er- and -"er- (as opposed to -e- vs. -"e-) as cases like
Kinderjacke ’children’s jacket’ may be accounted for by
assuming that -(")er- tries to apply umlauting but the
target vowel cannot not be umlauted. We hold the same
assumption against the -(")er plural marker.



when the properties of the second constituent con-
tribute equally to linker choice, see constraint (39)
in the list of example constraints below. Apart from
that, Eisenberg (2013, 227) suggests that some-
times, the semantic relation between the two con-
stituents may play a definitive role in linker choice.
This claim is supported by evidence provided by Ko-
liopoulou (2014), also Neef and Borgwaldt (2012),
who independently formulate constraint (36).

The rest of the constraints refer solely to the prop-
erties of the first constituents and are based on var-
ious types of linguistic information. The literature
documents morphological, derivational®, phonolog-
ical, semantic, lexical, and mixed constraints. Be-
low is an example list of constraints collected from
Eisenberg (2013, 227-230) and Ortner and Mdiller-
Bollhagen (1991, 56-57, 83, 89-94, 109).

(7) [morphological] First constituents that are
constituted by nouns that build the plural form
with -(")er mostly attach -@- or -(")er-: Buch
'book’ + Deckel ‘cover’ — Buch@deckel 'book
cover’ but Kind 'child’ + Alter 'age’ — Kindesalter
‘childhood’

(22) [derivational] First constituents that are con-
stituted by deadjectival feminine nouns with a
schwa suffix almost always attach -(e)n- or a
zero linker; each of the two linkers is preferred
in about the same number of cases: Hitze heat’
+ Welle ‘'wave’ — Hitze@welle 'heatwave’ but
Liebe 'love’ + Brief 'letter’ — Liebesbrief love
letter’

(36) [semantic] Copulative compounds insert
-@- regularly (by copulative compounds are un-
derstood compounds in which the two con-
stituents do not exhibit a clear modifier-head
relation): Dichter ‘poet’ + Komponist ‘composer’
— Dichter@komponist 'poet-composer’

(39) [semantic, lexical] Compounds whose first
constituent designates a person and whose sec-
ond constituent is one of ‘Mann’, ’Frau’, 'Leute’,
"Tochter’, 'Gattin’, or 'Witwe’ tend to insert -s-: Re-
iter 'rider’ + Mann ’'man’ — Reiter@mann 'horse-

man

(46) [morphological, phonological] Almost all
feminine nouns that constitute first constituents
that attach -s- are polysyllabic: Arbeit 'work’ +
Tag 'day’ — Arbeitstag ‘'working day’

J

As will be demonstrated in sections 4.1 and 5,
nominal compounding constraints in German are
highly diverse in terms of their regularity and cov-

9To the best of our knowledge, this term is not well-
established. By derivational constraints we mean those
that target classes of nouns with specific derivational
structure, e.g., nouns with specific affixes, deverbal
nouns, etc.
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erage, as well as regarding the type of linguistic
properties they target.

3. Previous Research

Linking elements in (N+N) compounds have been
a subject of interest in German morphology for
decades. Numerous works address different as-
pects of their development, functionality, and lin-
guistic status.

NUbling and Szczepaniak (2013), Wegener
(2003), Wegener (2005) investigate the origin and
the diachronic development of the linking elements.
They identify two sources of German linking ele-
ments: Germanic primary suffixes and later geni-
tive markers. By addressing the process of their
lexicalization and reanalysis, the authors explain
the restrictions on linker choice in contemporary
German from a historical perspective. In particular,
they suggest that plural markers -(e)n, also -e, -"e,
-(")er originate from the primary suffixes, and the
homonymous linking elements evolve either from
these plural markers (NUbling and Szczepaniak,
2013), or in parallel to them (Wegener, 2003). This
way, these works motivate the fact that these linkers
appear exclusively with nouns of the corresponding
plural'®.

A larger share of the literature body reports con-
temporary limitations on linker choice without fo-
cus on their origin. For example, Eisenberg (2013,
chapter 6.2), Ortner and Muller-Bollhagen (1991,
chapter A.5), Schafer (2018, chapter 8.1) expound
general principles of German (nominal) compound-
ing, each covering acceptability conditions of most
of the investigated linkers. Numerous works are
dedicated specifically to the -s- linker since it is the
only productive linker not bound to any inflectional
class: Libben et al. (2009), Kopf (2017), Kirschner,
NUbling and Szczepaniak (2008).

Finally, a notable branch of research is oriented
towards investigating various analogical effects as-
sociated with compounding in German. Thus, Krott
etal. (2007) find that choice between -s-, -(e)n-, and
-J- is biased towards the most frequent linker oc-
curring with the given first constituent in other com-
pounds, with a statistically significant effect. With
different experimentation course, Neef and Borg-
waldt (2012) arrive at similar results and confirm the
left constituent bias. They also suggest that build-
ing novel compounds is subject to inter-speaker
variability to a certain degree. On another note,
Schéfer and Pankratz (2018) provide evidence that
linkers identical to the plural markers may serve
a clue to a plural or collective meaning of the first
constituent in the compound.

°For -(e)n- and -e-, Niibling and Szczepaniak (2013)
also identify edge cases not related to the plural suffixes.



All these findings are of undeniable value and
importance. Combined, they provide an exhaustive
yet granular overview of the constraints on linker
choice in German. However, the absolute majority
of these works have a significant fallback: while
noting the infamous irregularity of these constraints,
they fail to deliver its empirical measures. This re-
sults in quite vague constraint definitions that some-
times hinder building an adequate idea of a certain
constraint. A few examples follow'": "If the stem [of
a feminine noun] is monosyllabic, the -en- linker is
sometimes inserted, sometimes not." (Eisenberg,
2013, 229); "There is an observable tendency to
insert -e- after nouns designating animals [...] with
many counterexamples." (NUbling and Szczepa-
niak, 2008, 11); "Strong and mixed masculine and
neuter nouns often but by no means always insert
-s- or -es-'2" (Schéfer, 2018, 229).

Clearing up such vague definitions would only
be possible by the means of a dedicated corpus
study. However, only targeted corpus studies cover-
ing single constraints have been made so far. Kopf
(2017), Karschner, and Nibling and Szczepaniak
(2008) aim at investigating the increased proba-
bility of -s- after prefixed deverbal nouns. They
confirm that prefixed deverbals attach -s- in a ma-
jority of cases: 67.5%, 76.5-78%, and 85% (with
unstressed prefix) / 36% (with stressed prefix), re-
spectively. Going further, NUbling and Szczepaniak
(2008) and Wegener (2005) address the relation
between the probability of -s- and the sonority of
the last segment of the noun. They find that -s- oc-
curs after plosives in 15-20% and after sonorants
in 1.8-4.7% of cases, and it never occurs after a
full vowel.

To the best of our knowledge, no attempts have
been reported yet of extensive corpus studies that
would cover the entire space of nominal compound-
ing constraint or at least a large part of it. We
therefore aim at filling in this gap by conducting a
novel large-scale corpus study on the application
of nominal compounding constraints in German.

4. Empirical Study

The present study was conducted in four steps. We
briefly summarize them here, and introduce them
in more detail in the corresponding subsections 4.1-
4.4 below.

Step one fixes the definitions and linguistic status
of constraints from the relevant literature.

Step two ensures reproducibility of the study. It
establishes formalizations concerning potential/ac-

"Whenever necessary, translated by the author of the
present study. In italics, we highlight the vague spots.

2The original work reads -(e)s- but as mentioned be-
fore, we distinguish between these two linkers.
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tual applicability of the collected constraints and
calculation of their coverage and regularity.

The third step prepares the data for the cor-
pus experiments. It obtains a massive collection
of N+N compounds taking a compound dataset
DeCOW16AX-comps originating from Schafer and
Pankratz (2018) as a baseline. It then derives a cus-
tom noun database from CELEX2 (Baayen et al.,
1995) — a large lexical database for English, Ger-
man, and Dutch that stores various linguistic prop-
erties of its entries (lemmata and wordforms). Ad-
ditionally, it retrieves word counts of the entries of
the two obtained modifications from DeReKo (IDS,
2026) — the largest collection of text corpora in
contemporary German.

Step four conducts the corpus study itself. It
estimates the empirical applicability of the collected
constraints over our modification of DeCOW16AX-
comps following the procedural formalization from
the second step.

The developments of the empirical study —
including the collected constraint definitions and
supporting information, the compound dataset,
and the relevant codebase — are published
under https://github.com/maxschmaltz/
DieKonstraints/tree/comp_constr_
corp_study_mar26. Please refer to the
repository’s README to navigate the project files.

4.1.

To obtain linker choice constraints reported in the
linguistics literature so far, we studied a number
of scientific works dedicated to German (nominal)
compounding. We aimed at keeping the collec-
tion of scientific sources diverse in terms of their
format, purpose, object of research, and date of
publication. In case of discrepancies, we did not
take sides with one or another analyses and kept
both sources, assuring a wide spectrum of linguis-
tic perspectives. The resulting body of literature
spans over 30+ years and includes chapters of
fundamental books on German morphology in gen-
eral and on (nominal) compounding in particular,
survey-like papers reporting generalizations of Ger-
man compounding and linker choice, as well as
more targeted papers addressing specific aspects
of compounding in German, such as their function-
ality and grammatical status, restrictions on their
insertion, etc. To adopt a broader perspective, we
also involved works dedicated to the origin of link-
ing elements, analogical effects in compounding,
and comparative studies on linking elements in
Germanic. The resulting set of works includes 18
sources and is provided in Appendix A.

From these sources, we extracted claims that
described restrictions on, or patterns of, choice of
the linking elements in N+N compounds. We find
no critical contradictions across the works. The

Step One: Constraint Acquisition


https://github.com/maxschmaltz/DieKonstraints/tree/comp_constr_corp_study_mar26
https://github.com/maxschmaltz/DieKonstraints/tree/comp_constr_corp_study_mar26
https://github.com/maxschmaltz/DieKonstraints/tree/comp_constr_corp_study_mar26

only disagreements concern regularities or linguis-
tic nature of a few constraints. These are of no
significance to us, since we obtain our own statis-
tics of constraint application. Otherwise, there is an
ongoing debate on morphological (Kirschner) vs.
phonological (Nibling and Szczepaniak, 2008) con-
ditioning of -s-. We simply formulate both options
as two separate constraints for further verification.

In total, we summarized 64 constraints. Apart
from the default constraint striving to assign a zero
linking element to any given compound, two main
categories of constraints could be established. The
first category is prevalent with 41 constraints. It lim-
its acceptable linkers for a given noun class ('A can
attach either x or y’), as exemplified by constraints
(7), (22), (36), (39) above; we therefore call it P2L
(properties to linkers). The second category (22
constraints) goes the opposite way: it puts restric-
tions on the noun classes that can attach a given
linker ('x can only be attached by A or B’), as ex-
emplified by constraint (46); correspondingly, we
name it L2P. Table 2 exhibits constraint types by
level(s) of accessed linguistic information’®. Both
categories actively employ all types of linguistic in-
formation, involving prevalently morphological but
to a noticeable extent derivational, phonological,
and semantic properties. That observation is in
line with the fact that linker choice is highly variable
and is affected by a large variety of factors.

Fifty-nine out of 64 constraints are defined over
the properties of the first constituent. Note that the
22 L2P constraints which all belong to that group
additionally require insertion of a certain linker to
be potentially applicable. For instance, constraint
(46) covers not any feminine first constituent but
only those that attach -s-. From the remaining
five constraints, one depends on the properties
of both constituents, three on the semantic rela-
tion between them, and the last one is the default
constraint that is potentially applicable to any given
constituent combination. This finding confirms the
general agreement that the linker choice depends
almost exclusively on the properties of the first con-
stituent. In the following, the component(s) of a
compound accessed by a constraint will be called
the target jitem of this constraint in the compound.
For most constraints, the first constituent of a com-
pound or the combination of the first constituent
and the linker is the target item. For the five remain-
ing constraints mentioned above, the combination
of both constituents is the target item.

The full list of constraint definitions, properties,
and supporting information (P2L/L2P type, em-

Derivational constraints defined over morphologically
restricted classes are not additionally marked as morpho-
logical if they target nouns with suffixes that determine
morphological properties of the derived noun (e.g., suffix
-heit always produces weak feminines).
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ployed linguistic information, target item, examples,
and counterexamples) is available in Appendix E.

P2L L2P

Type
morphological
+ derivational
+ phonological
+ phonological
+ semantic
+ lexical
+ semantic
+ lexical
derivational
+ semantic
phonological
semantic
+ lexical
lexical

= = DN O OOCOWOWN = =20

NOODNON -2 2 a0 00— 0O

Table 1: Types of nominal compounding constraints
by employed linguistic information. Mixed types are
marked by indentation. Mid-grey marks types of
zero, and light-grey of up to three constraints.

4.2. Step Two: Procedural &
Mathematical Formalizations

Every constraint definition consists of two compo-
nents. The first component declares the linguistic
properties of the constraint’s target item that
determine potential applicability of this constraint
to an arbitrary compound formed from it. For most
constraints, the first component is effectively the
description of the desired properties of the first
constituent. The second component specifies
a set of acceptable linkers that are expected to
appear in a compound built with this item if the
constraint applies. For instance, constraint (7)
(target item: first constituent) may be represented'#
as [N1l-pl (MYer]l — [-(")er-, -@-].
Constraint (39) (target item: the combination of
both constituents) can similarly be formulated as
[Nl is pers][N2 € {Mann, Frau, ]

- [-2-]. Any constraint can then be
abstracted as [cond 1]...[cond n] —
[link 1, ..., link m]. Then, the formal

tests for potential and actual applicability are trivial.
For an arbitrary constraint (X) and an arbitrary
N+N compound C formed from item I, it holds: 1)
(X) is potentially applicable to C'if fori = (1,...,n),
all [cond 4] defined over I are true; 2) (X)
applies to C'if (X) is potentially applicable to C' and

“The following abbreviations are adopted for these
examples: N1 and N2 stand for the first and the second
constituent, respectively, p1 stands for 'plural marker’,
pers — for ‘person designation’, cond — for 'condition’,
link — for ’linker’.



if for j = (1,...,m), C inserts any of [1ink j]'°.
Please note that since all [cond ] are defined
over the properties of I, potential applicability of
(X) to C and to further compounds built from I
will be identical. This is not the case with actual
applicability which is determined by the linker in
a specific compound. For the L2P constraints,
the two constraint definition components and,
correspondingly, the tests are swapped.

When calculating the statistics of the empirical
constraint application, we will distinguish between
type coverage and regularity and item coverage
and regularity®. This distinction results from cal-
culating the application statistics over unique com-
pounds in the dataset or over unique items (mostly
first constituents) that form these compounds, re-
spectively. A characteristic example may be helpful
to motivate this distinction. As discovered after con-
ducting the corpus study, constraint (22) (target
item: first constituent) is potentially applicable to
2798 compounds that are built from 32 unique first
constituents. All 414 of 2798 compounds that violate
(22) are built with one single first constituent Liebe
‘love’ (Liebesbrief 'love letter’, Liebeserklarung 'dec-
laration of love’, etc.). That means that while ~ 97%
unique items (31 out of 32 covered first constituents)
always build compounds that conform to (22), they
only account for ~ 85% of unique compounds. In
other words, (22) is (almost) regular from the item
perspective and is only a tendency from the com-
pound perspective. As will be elaborated in sec-
tion 5, there are further constraints that exhibit a
similar gap. We therefore report two variants of
coverage and regularity: the fype variant and the
item variant'”.

Formally, type coverage of a constraint (X)
amounts to the ratio between the number of unique
compounds to which (X) is potentially applicable
as defined in the corresponding formal test, and the
total number of unique compounds in the dataset.
Since potential applicability of (X) to compounds
built with the same item is identical, item cover-
age of (X) is defined simply. It equals the ratio
between the number of unique items that build the
compounds covered by X, and the total number of

®Note that if a constraint implicitly licenses further
linkers, these are not accepted in our procedure, as these
are exactly the irregular deviations that we want to record.
For example, even though constraint (39) only tends
to insert -s- — and so allows other linkers —, we only
consider that it applies if attached is the -s- linker.

'®Please note that this distinction is not the same as
the customary distinction between type and token.

7In a dedicated branch of the study, we additionally cal-
culated token coverage and regularity of the constraints
that based on word counts of compounds. However, the
values of the type and the token variants diverged in-
significantly, and so the token variant was excluded from
the present study.
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unique items found in the dataset.

Type regularity of (X) amounts to the ratio be-
tween the number of unique compounds to which
(X)) applies as defined by the respective formal test,
and the number of unique compounds covered by
(X). As opposed to potential applicability, (X) may
(and often does) apply only selectively to different
compounds built with the same item. To address
this peculiarity, item regularity examines groups of
compounds built with every unique item separately.
Within each group, group regularity is calculated
as the ratio between the number of unique com-
pounds in the group that conform to (X) and the
total number of unique compounds in the group.
Iltem regularity of (X) is then the average over all
group ratios. Item regularity ¢ of (X') thus concep-
tually means the following: on average, for any
arbitrary item that satisfies linguistic conditions put
by (X), § x 100% of all compounds formed from this
item conform to (X), regardless of the productivity
of the item. Consequently, this method eliminates
potential item productivity bias against type regu-
larity exemplified by the first constituent Liebe with
respect to constraint (22).

To ultimately clarify the provided mathematical
formalizations, we demonstrate the calculation of
the applicability statistics for constraint (22) in Ap-
pendix B. In the following, the item variant of cover-
age and regularity will be considered principal and
will be reported first, followed by the type variant.
This is motivated by the fact that, as demonstrated
above, the item variant is not affected by the item
productivity bias and is therefore more balanced
and illustrative. Finally, we adopt the term of com-
bined coverage and regularity for the contexts in
which we simultaneously compare both types of
the measures to some absolute value. Combined
coverage/regularity > ~ of (X) means that both
item and type coverage/regularity of (X) exceed
~. Correspondingly, combined coverage/regularity
< v points that both types of coverage/regularity
lie below ~.

4.3. Step Three: Data Acquisition

As pointed out in section 4, we employed three
data sources for various purposes. DeCOW16AX-
comps'® was used to derive a massive N+N col-
lection that served the corpus over which we as-
sessed the empirical applicability of the constraints.
CELEX2'® was accessed during the experimental

8DeCOW16AX-comps is licensed under CC BY-NC
4.0 and are freely available for research purposes.

YCELEX2 is distributed under a custom license
authorizing unrestricted usage for research purposes,
see https://catalog.ldc.upenn.edu/docs/
LDC96L14/celex.readme.html#Copyright. The
data was obtained in compliance with this license.


https://catalog.ldc.upenn.edu/docs/LDC96L14/celex.readme.html#Copyright
https://catalog.ldc.upenn.edu/docs/LDC96L14/celex.readme.html#Copyright

phase to test for various linguistic information of
compound constituents. Finally, DeReKo 2° sup-
plied the word counts for the entries of our subsets
of the first two. The preprocessing procedure of
DeCOW16AX-comps depended on that of CELEX2,
so we start the overview over data acquisition with
the latter.

CELEX2 contains ~51k German lemmata. For
each lemma, it provides a rich set of linguistic
information. Relevant for the present study are the
records about POS, gender, inflectional paradigm,
morphemic structure (both base word and affixes),
phonetic transcription, and syllabification scheme
of the lemmata. The high quality of annotations in
CELEX2 minimized the number of preprocessing
steps undertaken. Apart from a few minor prepro-
cessing steps (mostly concerning data formatting),
we simply extracted a subset of one-stem nouns
that met two requirements: 1) they had the full
set of the relevant records enlisted above; 2) their
word count in DeReKo reached the minimum
threshold of 50 occurrences. For word counts,
we were querying a collection of DeReKo subcor-
pora compiled under the copr-d (Korpora aus
Deutschland 'corpora from Germany’) namespace
of the KorAP interface of DeReKo with a total
of 15B+ tokens. This, together with the minimal
creation year set to 1970, allowed us to avoid overt
regionalisms or anachronisms. The frequencies
were obtained via the KorAP OpenAPI| endpoint
(https://korap.ids—mannheim.de/api/
v1.0/openapi/), the endpoint was accessed
in early February 2026. The resulting sample of
CELEX2 (henceforth also called CELEX-nouns)
contains ~12k nouns.

DeCOW16AX-comps supplied us with ~22.3M
SMOR (Schmid et al., 2004) analyses of German
compounds with nominal heads. We took this
collection as a starting point and in a few steps,
dropped all records unsuitable for our study. The
resulting modification that we called GeCoDB_v06
contains ~280k N+N compounds featuring all vari-
ety of the linkers considered in the present study.
Each record is a triplet identifying the two con-
stituents and the linker of the compound. We
only kept compounds where both constituents are
present in CELEX-nouns — that ensured that we
had access to the full set of required linguistic infor-
mation for all of our compounds. To further ensure
a high quality of the sample, we set a minimum word
count threshold of 20 in DeReKo?', and for its modi-
fier to form at least ten compounds in GeCoDB_v06
with different heads.

20Most of the DeReKo subcorpora are licensed under
a QAO-NC license. DeReKo may be used freely for
scientific purposes.

2'Word counts were collected under the same proce-
dure that was utilized for CELEX2.
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4.4. Step Four: Corpus Experiment

To be able to estimate constraint applicability over
the GeCoDB_v06 corpus, we translated the proce-
dural formalizations of the tests for potential and
actual applicability from section 4.2 into Python
code. The checker for potential applicability of
a certain constraint accepts a compound and ac-
cesses the CELEX-nouns database to test for ev-
ery condition [cond 4] enclosed in its formaliza-
tion. The checker for actual applicability simply
compares whether the linker indicated in the in-
put compound by SMOR is one of the licensed
[link 1, ..., link m]. For the L2P con-
straints, the programmatic checkers are swapped
as well, following the formal tests. Since we
could only access morphological, derivational, and
phonological properties of single constituents in
CELEX-nouns, constraints involving semantic or
lexical information of the first/second constituent as
well as the semantic relation between the two were
excluded from automated processing. In total, pairs
of checkers for 40 constraints were implemented.

We ran all available checkers against every com-
pound in GeCoDB_v06. As a result, we automat-
ically discovered and marked all compounds to
which the corresponding constraints are potentially
and actually applicable (individually). Finally, we
employed the mathematical formalizations from
section 4.2 to calculate the two variants of coverage
and regularity for each constraint.

We find it crucial to emphasize the role of the
structured linguistic data for our study. The strict
triplet structure of SMOR analyses in GeCoDB_v06
allowed to establish a dense connection to the
CELEX-nouns database through reliable lookup
of compound constituents in CELEX-nouns. In its
turn, the highly structured tabular format of CELEX-
nouns played a principal role in stable and pre-
dictable programmatic access to the desired lin-
guistic properties of the constituents. It is therefore
the structural concert of the two data collections
that were crucial for reliable automated testing for
empirical constraint application in the course of our
corpus study.

5. Results & Discussion

In total, we obtained item and type coverage and
regularity for 39 constraints®? (23 P2L, 15 L2P, and
the default constraint). Figure 1 demonstrates the
distribution of the obtained values. The entire con-
straint space with the mapping is depicted illustra-
tively in Appendix D, and the precise item and type

220ne of the 40 constraints selected for automated
processing did not cover any compounds in the dataset
(namely, (26), see Appendix E).
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coverage and regularity values for each analyzed
constraint are provided in Appendix E.
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Figure 1: Distribution of the obtained coverage and
regularity values. Each constraint appears twice:
on the left and on the right.

Both coverage and regularity values fluctuate sig-
nificantly. ltem and type coverage stretch over the
entire range of values: they effectively approximate
0.0 for a few constraints and reach 1.0 for three
constraints. The standard deviation (SD) of 0.26
and 0.27 for the two variants, respectively, further
confirms a large spread of values. Nevertheless, it
can be observed that most of the coverage values
concentrate at the bottom part of the plot. Indeed,
34 out of 39 constraints lay below the threshold of
0.2 for both item and type coverage. Going further,
combined coverage falls under 0.05 for almost half
of the inspected constraints (19 in total). Three
constraints cover very restricted groups of nouns
with combined coverage amounting to < 0.01.

Regularity, on the contrary, is distributed more
compactly. All item and type regularity values lie
in a range (0.46; 1.0]. They are also spread more
evenly than the coverage values, with significantly
lower SD of 0.14 for both variants. Even though
the full range of values is densely occupied with no
significant gaps, there is still a visible shift of values
towards the right edge of the axis. Thus, slightly
over half of the analyzed constraints (20 in total)
reach a combined regularity of over 0.9. However,
only six of them appear to be approximately regular
with a combined regularity of > 0.98.

We observe that moderate and low values of cov-
erage and regularity of both types are distributed
relatively evenly between the P2L and the L2P con-
straints, whereas high values are distributed in a
nearly complementary manner. Specifically, the
entire range (0.02; 1.0] of combined coverage val-
ues is occupied by three P2L constraints plus the
default constraint. On the other hand, the upper
range (0.98; 1.0] of combined regularity is populated
almost exclusively by the values of L2P constraints,
with five out of six constraints in this range belong-
ing to this category. These observations suggest
that the restrictions on the noun classes that may at-
tach certain linkers gravitate towards reliable appli-
cation, while the patterns of linker choice prioritize
broader predictive scope. The plot of applicabil-
ity statistics of the P2L vs. the L2P constraints is
provided in Appendix C.
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A productivity bias as exemplified by constraint
(22) is detected for six constraints in total. Type
regularity of constraints (4), (22), and (42) is at least
10% lower than their item productivity. Similarly to
(22), the bias in (4) and (42) is produced by smaller
sets of items that productively form compounds
that violate these constraints. Type regularity of
constraints (19), (25), and (44) is, on the contrary,
higher than their item regularity by at least 10%.
This points to an opposite situation: the bias comes
from sizable sets of items that produce small groups
of compounds that tend to violate these constraints.
For instance, 140 out of 1517 covered compounds
that violate (19) are formed from 8 out of 27, or
almost a third of unique first constituents.

No correlation between coverage and regularity
is observed, neither for the item nor for the type
variant. We conclude that these two properties are
independent.

To assess the extent to which the collected con-
straints are supported by the empirical data, we
assigned a threshold of minimal item regularity for
each unique quantifier found in the constraints def-
initions ("mostly", "regularly”, etc.). ltem regularity
was chosen as a more balanced metric as com-
pared to type regularity. As a result, the scale
demonstrated in figure 2 was established?®. A con-
straint was considered supported if its item regular-
ity equaled or exceeded the threshold correspond-
ing to its textual quantifier (e.g., "usually" vs. item
regularity of > 0.9). A constraint was considered
partially supported if its item regularity equaled or
exceeded the threshold of the previous level on the
scale but not its own (e.g., "usually” vs. item regu-
larity in range [0.6;0.9)). A constraint was regarded
as not supported if its item regularity was below the
threshold of the previous level (e.g., "usually" vs.
item regularity of < 0.6).

"irregularly” "many"

"almost all" "all"
"majority" "more likely" "almost always"
"may" "often" e "always"
"most(ly)" "prefer" regularly"
"sometimes" | "tend(ency)" "usually" ey

Figure 2: Quantifiers and the corresponding item
regularity thresholds by regularity (reg.) levels.

Most of our findings corroborate the qualitative
evidence from previous literature. Specifically, 28
out of 39 analyzed constraints are supported by the

Zplease note that the threshold for the regular level
is reduced to 0.97 for constraint whose item coverage
equals or falls under 0.01. The reduction counterbal-
ances an increased sensitivity of item regularity to coun-
terexamples resulting from a very small number of items.



corpus data as defined in the previous paragraph.
In the next paragraphs, we inspect the constraints
that are partially/not supported by the empiric data
on a number of illustrative examples.

Seven constraints marked as highly regular in
the literature and one constraint marked as moder-
ately regular did not confirm their status on massive
data but appeared to be partially supported. These
are P2L constraints (3), (29), (31) and L2P con-
straints (47), (48), (52), (56), (61). For instance,
constraint (3) which is formulated as "First con-
stituents that are constituted by nouns that end in
a full vowel always adopt -@-" (Kirschner, 110;
Schéafer and Pankratz, 2018, 9) is consistently
violated by compounds built with foreign nouns
ending with a stressed -ee/-ie (e.g., Ideenbuch
'book of ideas’, Kaloriengehalt 'calorie content’,
Melodienfolge 'melody sequence’). Otherwise,
rare counterexamples with native words are found,
such as Schuhekauf ‘purchase of shoes’. The other
seven constraints from this group likewise have nu-
merous counterexamples.

Constraints (19), (25), (33) (all P2L) were not sup-
ported by the empirical data. The first disproved
constraint (19) is formulated in Ortner and Miiller-
Bollhagen (1991, 83, 107): "First constituents that
are constituted by derived nouns with suffixes -bold,
-nis, -rich, -at, -al that build the plural form with -e at-
tach -@- regularly." With over 190 counterexamples
of compounds with first constituents ending with
-at and attaching -s- (e.g., Dekanatsveranstaltung
‘deanery event’, Referatsvorbereitung ’presenta-
tion preparation’), we record item regularity of 0.747
and type regularity 0.873 for this constraint. For
the covered compounds with the rest of the suf-
fixes (excluding -at), the constraint is regular, in-
deed. The second not supported constraint (25)
is formulated as "First constituents that are consti-
tuted by deverbal nouns that end in suffix -en at-
tach -s- regularly.” (Eisenberg, 2013, 230; Nibling
and Szczepaniak, 2013, 78). The counterexam-
ples include two groups of compounds. The first
group consists of 104 @-linked variants of exist-
ing compounds conforming to (25). In most of
these pairs, the @-linked variant has a significantly
lower frequency (e.g., Lebensstil vs. Lebenastil
‘lifestyle’ with DeReKo word counts 63234 and 293,
respectively). This observation might signalize that
constraint (25) may be evolving towards lower re-
strictiveness in contemporary German. The sec-
ond group includes 82 further compounds with -@&-
formed from 13 first constituents (Bebenagebiet
‘quake zone’, Braten@sof3e ‘gravy’, Hustengsaft
‘cough syrup’, etc.). Overall, the constraint reaches
only 0.773 of item regularity (but 0.926 of type regu-
larity), which corresponds to the moderate regular-
ity level. Finally, constraint (33) "First constituents
that are constituted by feminine nouns that end in
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schwa adopt -(e)n- regularly." (Eisenberg, 2013,
229; Krott et al., 2007, 3) is not supported by the
data. Even though Fuhrhop and Kirschner (2015,
573), Kirschner, 112, Ortner and Muller-Bollhagen
(1991, 93) point out that -@- is also probable af-
ter such nouns if the schwa is a deadjectival or
a deverbal suffix, it seems that the real number
of such cases in language has been underesti-
mated in the literature. We detected over 5.3k
compounds with 109 various deverbal and dead-
jectival feminine first constituents that do not in-
sert an explicit link (e.g., Reise@ziel ‘destinatior’,
Glatte@stelle 'slippery spot’). Even apart from
the derived first constituents, a very large group
of counterexamples formed from 203 non-derived
first constituents (Analyse@bericht 'analysis report’,
Bronzeglack 'bronze lacquer’, Ehe@mann ’hus-
band’, Messe@besucher 'visitor of a fair’, and much
more) adds to this significant number, resulting in
over 9.6k compounds violating the constraint. In
total, this constraint achieves an item regularity of
only 0.765 and a type regularity of 0.744, which,
again, belongs to the moderate regularity level.

The provided examples reveal that for some con-
straints, not the regularity level but the conditions
on potential applicability seem to be formulated
incorrectly. Consider constraint (19). As already
mentioned, it applies regularly to compounds with
first constituents ending in all suffixes specified in
its definition, besides -af. Correspondingly, after
removing this suffix from the definition, (19) would
be fully supported by the empirical data. In Ap-
pendix F, we provide a list of our suggestions on
how to correct the definitions of the constraints that
are supported only partially or not supported. We
additionally implemented dedicated Python check-
ers for the corrected versions of constraint as pro-
posed by us, and we report that all corrected ver-
sions are supported by the corpus data.

6. Conclusion

The linker choice in German N+N compounds is
highly unpredictable. It is governed by a set of (ir-
regular) constraints whose conditions on potential
applicability are defined over various linguistic do-
mains. The present study collects constraints doc-
umented in the linguistics literature and empirically
investigates their application over a massive com-
pounds corpus. The study verified 39 constraints
collected in the relevant literature. It confirmed 28
constraints, found smaller inconsistencies towards
the corpus data in eight constraint definitions, and
identified major discrepancies towards the data for
three constraints. In sum, it proposes novel findings
on German nominal compounding and calls atten-
tion to the necessity to support qualitative linguistic
studies by empirical estimations.



7. Limitations

In future research, we plan to implement the miss-
ing semantic and lexical constraints and obtain a
full picture of nominal constraints’ coverage and
regularity. An open question is whether the type
of linguistic information that a constraint employs
has any relation to the constraint’s coverage and
regularity. Finally, during the experiment we de-
tected a large number of constraint conflicts over
various compounds. We believe that investigating
constraint conflict resolution is a crucial research
direction for understanding the complex interaction
of the constraints in the process of linker choice.
This research question is therefore to be addressed
in future studies.
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A. Sources of Constraint Definitions B. Calculation of Applicability
A Statistics: Example on Constraint
ddressed Con-

Source straints (22)

. ) (3), (6), (7), (8), Constraint (22) is potentially applicable to 2798 com-
Eisenberg (2013, | (10), (11), (23), (25), pounds formed from 32 unique first constituents.
chapter 6.2) 27), (33), (34), (35), GeCoDB_v06 contains 282768 unique compounds

55), (59), (60) built with 3613 unique first constituents. Then, type
Fuhrhop and | (1), (3), (23),(33), (40), |  coverage of cov,,,. of (22) equals
Kurschner (2015) 41), (42)
Koliopoulou (2014) 23), (27), (36) covy = 218 001
Kopf (2017) 1), (27), (40), (48) P 282768
Krott et al. (2007) 1), (16), (23), (33), and item coverage CoVj;c, of (22)
34), (64) 39 0,000
COVjtem = —— ~ U. .
Karschner ;%) ((i?))) (51225)’)’(4%2)7)’ ! 3613
- : ’ Constraint (22) is actually applicable to 2384 com-
3), (23), (27), (28), pounds. Therefore, type regularity reg,, . of (22)
32), (40), (43), (44), is calculated as ”
Kirschner (2010) 45), (47), (48), (51),
52), (53), (55), (56), 2334
60). (61) €Giype = 5ogg ~ 0852
Libben et al. (2009) 1), (33) Thirty-one out of 32 first constituents always build

Neef and Borgwaldt
(2012)

compounds that conform to (22), so their group reg-
ularity equals 1.0. The remaining first constituent

1), (6), (23), (27), (35), Liebe ’love’ builds 434 compounds in total, from
Nubling and Szczepa- | (38), (39), (41), (42), which only 20 conform to (22), estimating Liebe’s
niak (2008) 48), (51), (55), (59), group regularity at 2% ~ 0.046. Then, item regular-
60), (63) ity reg,;.,, of (22) amounts to
3), (6), (9), (10), (13), 21 % 1.0+ 0.046
16), (17), (23), (25), reQy. = % ~ 0.97.
Nubling and Szczepa- | (27), (31), (34), (35),
niak (2013 37), (41), (43), (47), .
(2019) 483 E49§ 251; E55§ C. Coverage and Regularity Values:
60), (62) P2L vs. L2P
1), (2), (3), (4), (5),
7),(8), (10), (11), (12), _
14), (16), (17), (18), German%%\ﬁirﬁg:g%r;sgiig:dﬁg%grfwstraints:
Ortner and Miller- 19), (23), (24), (29), PaLittem 2 8 Lop: ttem = &
26), (27), (28), (30), i - ; 2 ¢
Bollhagen (1991, Lo ® 10
ChapterAS) 31)7 (32)! (33)1 (34)s m(18 w0.8<
' 35), (36), (38), (39), g oo § o6
46), (49), (50), (51), gos ° | e
53), (54), (55), (57), 2-244042;0—'@288? :A;ﬁoﬁo_omﬁ;zggi
58), (62) 0.4 0.6regularit;).5 1.0 0.4 OAGregmarit;).B 1.0
(Schéfer, 2018, Chap' 3): (16), (23), (35)= P2L: Type 2 2 L2P: Type 2 &
ter 8.1 ) 64) 1.0 ° 101
5 1), (), (10), (13), (15), | ,.] 5]
oray oM PANKEE | (16), (29), (29), @3), | [
42), (43), (60), (62) 0.2 o ol 02
Schllcker (2012) 1) s os o8 10 s o5 o e
Schllcker (2023) 23), (38), (64) regularity regularity
Wegener (2003)

, (38), (42), (47), Figure 3: Distribution of the obtained coverage and
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Each P2I/L2P constraint appears twice: on the top
Table 2: Linguistics literature providing the evi-  and on the bottom.

dence for the nominal compounding constraints

in German.

Wegener (2005)
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D. Constraint Space Plot

Figure 4: Overall illustration of the constraint space. Constraint (1) is the default constraint; it is placed
separately outside of the box. For the other constraints, the size of the shape indicates the magnitude of
its item coverage: small shapes — < 0.05, mid-sized shapes — in range (0.05; 0.2), big shapes — > 0.2.
The number of angles in the shape is associated with the magnitude of item regularity: rhombs designate
constraints with low and moderate regularity level, pentagons — increased regularity level, and octagons
— high regularity level. Black shapes indicate P2L, and grey — L2P constraints. A red border signalizes
that the constraint is partially/not supported by the empirical data. White circles represent constraints that
could not be processed automatically. Large rectangles of different colors designate groups of constraints
by the type of linguistic information they exploit: red is the morphological type, green is derivational,
blue — phonological, yellow — semantic, and purple represents the lexical type. Mixed type groups are
situated on the overlapping areas of the corresponding types. Each non-empty area is supplied with an
abbreviation of the (mixed) type it represents. For the corresponding constraint definitions and the precise
statistics values see Appendix E.
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E. Constraint Definitions & Properties

Below is the list of German nominal compounding
constraints summarized from the relevant literature.
Each entry starts with the title and the definition
of the corresponding constraint. The quantifiers
are underlined. The grey tags correspond to the
P2L/L2P type of the constraint, type of the con-
straint by employed linguistic information (abbrevi-
ated according to figure D), and the target item of
the constraint (except for the default constraint (1)).
For the 39 constraints selected for automated pro-
cessing, item and type coverage and regularity are
provided in form of a table, and the support level
is specified under it. Examples, counterexamples
(translations omitted), and the relevant evidence
from the linguistics literature concludes the entry.
The entries are separated by horizontal bars.

Constraint (1)

The majority of compounds have a zero linker. Zero
linker is default for German compounds.

[default] [first + second constituent]

item type
coverage 1.0 1.0
regularity 0.578 0.578

Support level: supported

Examples: Land@kreis, Haus@tur, Stadt@mauer
Counterexamples: Landesregiesrung,
Hauserblock, Stadtetag

Sources: Eisenberg (2013, 226), Fuhrhop and
Kurschner (2015, 569), Kopf (2017, 177), Krott
etal. (2007, 3), Kirrschner, 107, Libben et al. (2009,
150, 156), Nibling and Szczepaniak (2008, 2), Or-
tner and Muller-Bollhagen (1991, 50, 52, 54, 103),
Schafer and Pankratz (2018, 8, 9), Schllicker (2012,
9)

Constraint (2)

First constituents that are constituted by simplex
masculine or neuter nouns that build the plural form
with a zero ending and simplex or complex feminine
nouns that build the plural form with a zero ending
attach -@- almost regularly.

[PZL] [MD] [first constituent]

item type
coverage 0.067 0.066
regularity 0.954 0.936
Support level: supported
Examples: Schlittenafahrt,  Wageng@rad,
Ufer@promenade

Counterexamples: Ordensbruder, Teufelswerk,

Friedensangebot
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Sources: Ortner and Miller-Bollhagen (1991, 106)

Constraint (3)

First constituents that are constituted by nouns that
build the plural form with -s attach -@&- regularly.

(P2t () (st constitvent

item type
coverage 0.035 0.033
regularity 0.97 0.957

Support level: partially supported

Examples: Balkon@mébel,
Bob@bahn

Counterexamples: Uhusnest, Decksbalken, In-
terimsphase, Karnevalskostim

Sources: Eisenberg (2013, 227), Fuhrhop and
Kirschner (2015, 572), Kirschner (2010, 9),
NUbling and Szczepaniak (2013, 78), Ortner and
Muller-Bollhagen (1991, 83, 106), Schéafer (2018,
229)

Hotelzkette,

Constraint (4)

First constituents that are constituted by nouns that
build the plural form with -e mostly have -&-.

(pat) () (i consitent)

item type
coverage 0.159 0.184
regularity 0.762 0.689
Support level: supported
Examples: Tisch@decke, Projekt@gruppe,

Pilzgsammler
Counterexamples: Tagegericht, Projektemacherei,
Hundeleine

Sources: Ortner and Miller-Bollhagen (1991, 83)
Constraint (5)

First constituents that are constituted by nouns that
build the plural form with -e attach -e- irregularly in
compounds in which the second constituent forces
a plural meaning of the given first constituent.

Examples: Projektemacherei,  Tagebuch,
Punktestand
Counterexamples:  Pilzgsammler, Brot@korb,

Jahr@zehnt, Tagelohn

Sources: Ortner and Miller-Bollhagen (1991, 103),
Schéafer and Pankratz (2018, 29)

Constraint (6)

First constituents that are constituted by monosyl-
labic animal designations that build the plural form
with -e attach -e- irregularly.




(PaL) (MPs ) (first constituent )

Examples: Hundeleine, Sweinestall, Pferdewagen
Counterexamples: Hundsstern, Schwein@kram,
Schaff@stall

Sources: Eisenberg (2013, 228), Nibling and
Szczepaniak (2008, 11), NlUbling and Szczepaniak
(2013, 81)

Constraint (7)

First constituents that are constituted by nouns that
build the plural form with -(")er mostly attach -@- or

-("er-.

(P2t () (frst consttvent

item type

coverage 0.019 0.058

regularity 0.833 0.868
Support level: supported
Examples: Buch@deckel, Biicherregal,
Kinderjacke
Counterexamples: Kindesalter, Mannsvolk,
Rindafleisch

Sources: Eisenberg (2013, 229), Ortner and Mdiller-
Bollhagen (1991, 99)

Constraint (8)

First constituents that are constituted by nouns
that build the plural form with -(")er attach -@- in
a majority of compounds in which the second con-
stituent forces a singular meaning of the given first
constituent.

Examples: Buch@deckel, Grab@stein,
Blatt@flache
Counterexamples: Mannerherz, Kinderbild,

Buch@handel

Sources: Eisenberg (2013, 229), Ortner and Mdiller-
Bollhagen (1991, 99, 108)

Constraint (9)

First constituents that are constituted by nouns that
build the plural form with -(")er tend to attach -@- in
compounds in which the second constituent forces
a mass meaning of the given first constituent.

Examples: Glas@auge, Kraut@salat, Horn@haut
Counterexamples: Kraut@garten

Sources: Niibling and Szczepaniak (2013, 81)

Constraint (10)

First constituents that are constituted by nouns
that build the plural form with -(")er attach -(")er-

more likely in compounds in which the second con-
stituent forces a plural meaning of the given first
constituent.

Examples: Biicherregal, Gréberfeld, Krauterfrau
Counterexamples: Buch@handel, Bildgband,
Kinderjacke, Mannerherz

Sources: Eisenberg (2013, 229), Nubling and
Szczepaniak (2013, 80, 81), Ortner and Miller-
Bollhagen (1991, 99), Schéfer and Pankratz (2018,
29)

Constraint (11)

First constituents that are constituted by person and
animal designations that build the plural form with
-(")er may attach -(")er- regardless of the singular/-
plural interpretation of the given first constituent
within the compound.

Examples: Kinderjacke, Hiihnerei, Rinderbrust

Sources: Eisenberg (2013, 229), Ortner and Miller-
Bollhagen (1991, 98)

Constraint (12)

First constituents that are constituted by nouns that
build the plural form with -e and umlaut mostly have

-J-.
()

item type
coverage 0.08 0.111
regularity 0.722 0.756
Support level: supported
Examples: Handaflache, Fruchtgjoghurt,
Arztapraxis .
Counterexamples: Handedruck, Arztestreik,

Friichtetee

Sources: Ortner and Muller-Bollhagen (1991, 83,
107)

Constraint (13)

First constituents that are constituted by nouns that
build the plural form with -e and umlaut attach -
"e- irregularly in compounds in which the second
constituent forces a plural meaning of the given first
constituent.

Examples: Handedruck, Arztestreik, Gastebuch
Counterexamples: Baum@gruppe, Zug@verkehr

Sources: Nibling and Szczepaniak (2013, 81),
Schéfer and Pankratz (2018, 29)




Constraint (14)

First constituents that are constituted by nouns that
build the plural form with a zero ending and umlaut
almost always have -&-.

item type
coverage 0.007 0.016
regularity 0.946 0.967
Support level: supported
Examples: Apfelgbaum,  Klostergkirche,
Mutter@sprache

Counterexamples: Briilderggemeinde,
Miitter@zentrum, Vater@aufbruch

Sources: Ortner and Muller-Bollhagen (1991, 83,
106)

Constraint (15)

First constituents that are constituted by nouns that
build the plural form with a zero ending and umlaut
attach -@- with umlaut irregularly in compounds in
which the second constituent forces a plural mean-
ing of the given first constituent.

Examples: Briider@gemeinde, Mitter@zentrum,
Vatergaufbruch
Counterexamples: Vogel@futter

Sources: Schéfer and Pankratz (2018, 29)

Constraint (16)

First constituents that are constituted by mixed mas-
culine and neuter nouns almost always attach -s-,
-@-, or -(e)n-.

(P2t () (st constitvent

Examples: Staatsamt, Staatenbund, Bett@anzug,
Augenlied
Counterexamples: Schmerzensschrei

Sources: Krott et al. (2007, 3), Nubling and
Szczepaniak (2013, 80), Ortner and Miller-
Bollhagen (1991, 92), Schéfer (2018, 229), Schéfer
and Pankratz (2018, 9)

Constraint (17)

First constituents that are constituted by mixed mas-
culine and neuter nouns attach -(e)n- more likely in
compounds in which the second constituent forces
a plural meaning of the given first constituent.

Examples:
Strahlenbelastung
Counterexamples:  Motorengerdusch, Profes-
sorentitel, Augenlied, Interessenbereich

Staatenbund, Bettenzahl,
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Sources: Nubling and Szczepaniak (2013, 80), Or-
tner and Muller-Bollhagen (1991, 92)

Constraint (18)

First constituents that are constituted by derived
nouns with suffixes -er, -ler, -ner, -el, -sel, -chen,
-lein that build the plural form with a zero ending
attach a zero linking element regularly.

(pac) (o) (istoonsttven)

item type
coverage 0.071 0.045
regularity 0.983 0.968

Support level: supported
Examples: Reiter@schwert,
Brétchen@geber
Counterexamples: Altersabstand, Reitersmann
Sources: Ortner and Muller-Bollhagen (1991, 56,
82, 106)

Glrtel@schnalle,

Constraint (19)

First constituents that are constituted by derived
nouns with suffixes -bold, -nis, -rich, -at, -al that
build the plural form with -e attach -@- regularly.

(P2t (] (fist constivent

item type
coverage 0.007 0.005
regularity 0.747 0.873

Support level: not supported

Examples: Erlaubnis@schein, Format@vorlage,
Personal@ausweis

Counterexamples: Radikalefanger,
natsleitung, Magistratsverfassung

Sources: Ortner and Muller-Bollhagen (1991, 83,
107)

Inter-

Constraint (20)

First constituents that are constituted by deverbal
feminine nouns with a schwa suffix mostly attach
--.

(P2t (o) (first consttuent)

item type
coverage 0.028 0.028
regularity 0.579 0.592

Support level: supported

Examples: Abgabegsoll,
Lage@plan

Counterexamples:
Anzeigenblatt, Ligendetektor

Sources: Ortner and Miller-Bollhagen (1991, 93)

Sorge@pflicht,

Abgabenordnung,




Constraint (21)

First constituents that are constituted by dever-
bal feminine nouns with a schwa suffix tend to
attach -(e)n- in compounds in which the second
constituent forces a plural reading of the given first
constituent.

Examples:  Abgabenordnung,
Lugendetektor
Counterexamples:
Anzeigeotafel

Sources: Ortner and Muller-Bollhagen (1991, 93)

Constraint (22)

First constituents that are constituted by dead-
jectival feminine nouns with a schwa suffix
almost always attach -(e)n- or -@-. Each of the
two linkers is preferred in about the same number
of cases.

(P2t (] (st constivent

Anzeigenblatt,

Einnahme@buch,

item type
coverage 0.009 0.01
regularity 0.97 0.852
Support level: supported
Examples: Flache@mal, Hitze@welle,

Tiefenmeter, GréBenklasse
Counterexamples: Liebesbrief

Sources: Fuhrhop and Kirschner (2015, 573),
Karschner, 112, Ortner and Mdller-Bollhagen
(1991, 93)

Constraint (23)

First constituents that are constituted by derived
nouns with suffixes -(ig)keit, -heit, -schaft, -ung, -
sal, -ing, -ling, -tum, -um, -ion, also -itdt and its
allomorphs attach -s- regularly.

(P2t () (first consttuent)

item type
coverage 0.215 0.158
regularity 0.98 0.985

Support level: supported

Examples: Gesundheitsamt, Gesellschaftspolitik,
Schicksalsdrama, Raritatswert, Eigentumsrecht
Counterexamples: Minderheitenrecht, Ku-
riositditenmuseum, Nationalitdtenkampf

Sources: Eisenberg (2013, 230), Fuhrhop and
Karschner (2015, 572), Koliopoulou (2014, 61),
Krott et al. (2007, 3), Kirschner, 107, 115,
Karschner (2010, 20, 21), Nibling and Szczepa-
niak (2008, 10, 20, 23), Nlbling and Szczepaniak
(2013, 77), Ortner and Muller-Bollhagen (1991, 73,
83, 88, 89, 94), Schafer (2018, 229), Schafer and
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Pankratz (2018, 8), Schliicker (2023, 19), Wegener
(2003, 448)

Constraint (24)

First constituents that are constituted by derived
nouns with suffix -itdt and its allomorphs prefer -
(e)n- in compounds in which the second constituent
forces a plural meaning of the given first constituent.

Examples: Raritdtensammlung,
riositdtenhandler, Aktualitditenenkino

Sources: Ortner and Miiller-Bollhagen (1991, 94)
Constraint (25)

First constituents that are constituted by deverbal
nouns that end in suffix -en attach -s- regularly.

(P2t () (first consttuent)

Ku-

item type
coverage 0.005 0.009
regularity 0.773 0.926

Support level: not supported

Examples: Lebensmittel, Essensgewohnheit, Un-
ternehmensbereich

Counterexamples: Esseng@portion,
Leben@geschaft, Hustenatropfen, Bebenagebiet

Sources: Eisenberg (2013, 230), Kirschner, 107,
NUbling and Szczepaniak (2013, 78), Ortner and
Miuller-Bollhagen (1991, 89)

Constraint (26)

First constituents that are constituted by derived
feminine nouns with suffix -in always attach -(e)n-.
(The suffix -in adjusts orthographically in this case
and becomes -inn.)

(7ar) (o) (st corstan)

Examples: Lehrerinnenmentalitat,
undinnengruppe, Schilerinnenrat
Counterexamples: Kénigingmutter

Sources: Ortner and Miller-Bollhagen (1991, 94)
Constraint (27)

First constituents that are constituted by prefixed
deverbal nouns exhibit a tendency to attach -s-.

(P2t () (first constuent)

Fre-

item type
coverage 0.159 0.122
regularity 0.641 0.659

Support level: supported

Examples: Anspruchshaltung, Eintragsfrist, Be-
darfsfall, Verfallsdatum



Counterexamples: Anruf@gbeantworter,
Uberfallgkommando, Bestand@teil

Sources: Eisenberg (2013, 230), Koliopoulou
(2014, 61), Karschner, 107, Kirschner (2010, 21),
Kopf (2017, 190), NUbling and Szczepaniak (2008,
18, 19), Nibling and Szczepaniak (2013, 78), Ort-
ner and Muller-Bollhagen (1991, 89)

Constraint (28)

First constituents that are constituted by nouns that
end in a sibilant or in a consonant cluster including
[s] mostly adopt -@&-.

(pa) (7) (it consituent)

item type
coverage 0.083 0.1
regularity 0.97 0.953

Support level: supported

Examples: GefaB@system, Fisch@dl, Notiza&buch,
Herbst@anfang
Counterexamples: Gastebuch, Geisterhaus

Sources: Kurschner (2010, 19), Ortner and Muller-
Bollhagen (1991, 89, 109), Wegener (2005, 181)
Constraint (29)

First constituents that are constituted by nouns that
end in a full vowel always adopt -@&-.

(P2t (P (first constuent)

item type
coverage 0.041 0.036
regularity 0.968 0.976

Support level: partially supported

Examples: Autogbahn, Uhugpaar, Kuh@milch,
Gummigbar

Counterexamples: Uhusnest, Ideenliste, Kalo-
rienwert, Schuhekauf

Sources: Kirschner, 110, Schéafer and Pankratz
(2018, 9)

Constraint (30)

First constituents that are constituted by feminine
nouns that end with stressed -ei, -ie, -ur, also
stressed or unstressed -ik usually attach -&-.

item type
coverage 0.03 0.033
regularity 0.95 0.969

Support level: supported

Examples: Kosmetik@industrie, Akustik@paneele,
Architektur@biro, Metzgereigprodukt
Counterexamples: Kulturenfolge, Melodienreigen,
Parteienstaat
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Sources: Ortner and Miller-Bollhagen (1991, 107)

Constraint (31)

First constituents that are constituted by polysyl-
labic feminine nouns that end with [t] often attach -s-
if the [t] is not part of a suffix -(ig)keit, -heit, -schaft,
or -itdt or its allomorphs.

[PZL] [MDP] [first constituent]

item type
coverage 0.013 0.016
regularity 0.505 0.463

Support level: partially supported

Examples: Arbeitstag,
Zukunftsangst
Counterexamples: Arbeit@geber, Jugendaalter,
Umwelt@schutz

Sources: Nubling and Szczepaniak (2013, 77), Or-
tner and Muller-Bollhagen (1991, 74, 75)

Constraint (32)

First constituents that are constituted by nouns that
end in schwa mostly adopt -(e)n-.

(pat) (P) (1stconsttue)

Heiratsantrag,

item type
coverage 0.172 0.149
regularity 0.752 0.72
Support level: supported
Examples: Bienenzucht, Suppenschissel,
Augenlied

Counterexamples: Flache@maf, Sorge@pflicht,
Gebaudegkomplex, Gedankensturm

Sources: Kirschner (2010, 18), Ortner and Mdiller-
Bollhagen (1991, 83, 92)

Constraint (33)

First constituents that are constituted by feminine
nouns that end in schwa adopt -(e)n- regularly.

item type
coverage 0.156 0.133
regularity 0.765 0.744
Support level: not supported
Examples: Bienenzucht, Suppenschissel,
Tiefenmeter

Counterexamples: Flache@maB3, Sorge@pflicht

Sources: Eisenberg (2013, 229), Fuhrhop and
Kurschner (2015, 573), Krott et al. (2007, 3), Libben
etal. (2009, 151, 157), Ortner and Miller-Bollhagen
(1991, 83, 92), Schéafer and Pankratz (2018, 9)




Constraint (34)

First constituents that are constituted by consonant-
final weak feminine nouns mostly adopt -@- or -s- in
compounds in which the second constituent forces
a singular meaning of the given first constituent.

[PZL] [MPS] (first constituent]

Examples: Schriftafihrer,
Burg@anlage

Counterexamples: Burgenblick, Frauenbild
Sources: Eisenberg (2013, 229), Krott et al. (2007,

3), Nibling and Szczepaniak (2013, 80), Ortner
and Muller-Bollhagen (1991, 94, 110)

Geburtstag,

Constraint (35)

First constituents that are constituted by consonant-
final weak feminine nouns — especially final-
stressed incl. monosyllabic ones — attach -(e)n-
more likely in compounds in which the second con-
stituent forces a plural meaning of the given first
constituent.

[PQL] [MPS] (first constituent]

Examples: Schriftenverzeichnis,
Geburtenkontrolle, Burgenland
Counterexamples: Burgenblick

Sources: Eisenberg (2013, 229), Nubling and
Szczepaniak (2008, 3), Nibling and Szczepaniak
(2013, 80), Ortner and Muller-Bollhagen (1991,
110), Schéfer (2018, 29)

Constraint (36)

Copulative compounds insert -&- regularly. By cop-
ulative compounds are understood compounds in
which the two constituents do not exhibit a clear
modifier-head relation.

[first + second constituent]

Bett@sofa,

Examples:
Kénigingmutter

Sources: Koliopoulou (2014, 63, 64), Neef and

Borgwaldt (2012, 31, 32), Ortner and Madller-
Bollhagen (1991, 57, 91, 94, 109)

Dichter@componist,

Constraint (37)

Argumental compounds are sometimes marked by -
s-. By argumental compounds are understood com-
pounds in which the second constituent still con-
tains a high degree of verbiness and the first con-
stituent of which constitutes their argument. The
second constituent is such compounds is usually
an agent designation, an -ung formation etc.

[ﬁrst + second constituent]

Examples: Gewichtsheber, Kriegsfihrung, Un-
ternehmensberatung
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Counterexamples: Gewicht@heber,

Kriegaflhrung
Sources: Nibling and Szczepaniak (2013, 79)

Constraint (38)

Compounds belonging to technical terminology
(economics, law, medicine, etc.) are often miss-
ing an explicit linking element.

[first + second constituent]

Examples: Erbschaft@steuer, Herz@schlagen,
Schadengersatz
Counterexamples: Schadensersatz

Sources: Niubling and Szczepaniak (2008, 11), Or-
tner and Miller-Bollhagen (1991, 98), Schllicker
(2023, 20), Wegener (2005, 177)

Constraint (39)

Compounds whose first constituent designates a
person and whose second constituent is one of
‘Mann’, 'Frau’, 'Leute’, ‘'Tochter’, 'Gattin’, or 'Witwe’
tend to insert -s-.

[first + second constituent]

Examples: Reitersmann, Lehrerstochter,
Backersleute

Sources: Nibling and Szczepaniak (2008, 11), Or-
tner and Muller-Bollhagen (1991, 56)

Constraint (40)

The probability of -s- grows irregularly with the mor-
phological complexity of the first constituent (any
form of derivation).

(par) (o) (st corttn)

item type
coverage 1.0 1.0
regularity 0.735 0.766

Support level: supported

Examples: Gesundheitsamt, Gesellschaftspolitik,
Anspruchshaltung, Eintragsfrist
Counterexamples: Ortsamt, Kriegsende,
Anruf@beantworter, Minderheitenrecht

Sources: Fuhrhop and Kurrschner (2015, 572), Kopf

(2017, 201), Kurrschner, 106, 111, 112, Kiirschner
(2010, 19, 22)

Constraint (41)

The probability of -s- grows irregularly with the
phonological complexity of the first constituent.
By phonologically complex words are understood
words with polysyllable non-trochaic form, words
with unstressed prefixes, words with stressed or
semi-stressed suffixes etc.



(P2t ) (P) (st constivent

item type
coverage 1.0 1.0
regularity 0.723 0.761

Support level: supported

Examples: Anruf@beantworter, Berufserfahrung,
Religionsunterricht

Counterexamples: Schlaf@plan, Herbst@anfang,
Bestandateil

Sources: Fuhrhop and Kurschner (2015, 572),
Nubling and Szczepaniak (2008, 10, 21, 22),
Nibling and Szczepaniak (2013, 78)

Constraint (42)

The probability of -s- in compounds with simplex
first constituents tends to decrease with the increas-
ing sonority of the final segment of the first con-
stituent. -s- is thus more frequent after plosives,
infrequent after nasals and liquids, and it never
occurs after a full vowel.

(P2t ) (P) (st constivent

item type
coverage 0.431 0.498
regularity 0.796 0.717

Support level: supported

Examples: Ortstarif, Glicksrad, Himmelg@reich,
Uhugpaar

Counterexamples: Arbeit@geber, Dieb@stahl, Him-
melsbahn, Uhusnest

Sources: Fuhrhop and Kurschner (2015, 572),
Kuarschner, 110, Nibling and Szczepaniak (2008,
7, 17), Schéafer and Pankratz (2018, 9), Wegener
(2003, 434), Wegener (2005, 180, 181, 182)

Constraint (43)

Almost all simplex nouns that constitute first con-
stituents that attach -s- belong to a small fixed group
of masculine and neuter nouns.

@ [first constituent + Iinker]

item type
coverage 0.05 0.032
regularity 0.988 0.915
Support level: supported
Examples: Zwangsjacke, Ortsangabe,
Kénigshaus
Counterexamples: Arbeitsamt, Heiratsantrag,
Liebesbrief
Sources: Kdirschner (2010, 23), Nibling and

Szczepaniak (2013, 79), Schafer and Pankratz
(2018, 8)

Constraint (44)

Many simplex nouns that constitute first con-
stituents that attach -s- have a high token frequency.

[first constituent + Iinker]

item type
coverage 0.05 0.032
regularity 0.649 0.914

Support level: supported

Examples: Volksbrauch, Amtsanwalt, Staatsamt
Counterexamples: Faschingsfoto, Gralssage, Kon-
ventssitzung

Sources: Kirschner (2010, 25)

Constraint (45)

All feminine nouns that constitute first constituents
that attach -s- are morphologically complex.

[LZP] [MD] [first constituent + Iinker]

item type
coverage 0.163 0.159
regularity 0.996 0.983

Support level: supported

Examples: Gesundheitsamt, Gesellschaftspolitik,
Liebesbrief
Counterexamples: Arbeitstag, Heiratsantrag

Sources: Kiirschner (2010, 23, 24)

Constraint (46)

Almost all feminine nouns that constitute first con-
stituents that attach -s- are polysyllabic.

[first constituent + Iinker]

item type
coverage 0.163 0.159
regularity 0.999 1.0

Support level: supported

Examples: Gesundheitsamt, Gesellschaftspolitik,
Heiratsantrag, Liebesbrief

Sources: Ortner and Miller-Bollhagen (1991, 73)

Constraint (47)

All nouns that constitute first constituents that at-
tach the -n- allomorph of the -(e)n- linker end in
schwa.

@ (first constituent + Iinker]

item type
coverage 0.116 0.109
regularity 0.959 0.985

Support level: partially supported



Examples: Bienenzucht,
Augenlied

Counterexamples: Opernhaus, Elsternnest

Sources: Kdirschner (2010, 18), Nibling and
Szczepaniak (2013, 84), Wegener (2005, 179)

Suppenschissel,

@ [first constituent + Iinker]

item type
coverage 0.023 0.008
regularity 0.982 0.994

Constraint (48)

All nouns that constitute first constituents that at-
tach -(e)n- belong to weak nouns.

[first constituent + Iinker]

item type
coverage 0.143 0.127
regularity 0.971 0.986

Support level: partially supported
Examples: Blumentopf, Katzenfell, Frauenhand

Counterexamples: Hahnenkamm, Mondenschein,
Instrumentenbau

Sources: Kopf (2017, 187), Kiirschner, 118, 119,

Kirschner (2010, 9), NiUbling and Szczepaniak
(2008, 3), Nibling and Szczepaniak (2013, 79, 84)

Support level: supported

Examples: Tagebuch, Punktestand, Hundeleine
Counterexamples: Herzeleid, Mausezahn

Sources: Kurschner (2010, 9, 18), Nibling and
Szczepaniak (2008, 5), Nlbling and Szczepaniak
(2013, 70, 81), Ortner and Miller-Bollhagen (1991,
102)

Constraint (52)

All nouns that constitute first constituents that at-
tach -e- have a stressed last syllable.

@ (first constituent + Iinker]

item type
coverage 0.023 0.008
regularity 0.973 0.992

Constraint (49)

All masculine nouns that do not build the plural
form with -(e)n that constitute first constituents that
attach -(e)n- are monosyllabic designations of male
persons, animals, astronomic objects, months.

(L2P ) (MPS ) ((first constituent + linker )

Examples: Hahnenkamm,
Sternenhimmel, Maiennacht
Counterexamples: Mond@aufgang, Stern@bild,
Maigbaum

Sources: Nubling and Szczepaniak (2013, 79, 80),
Ortner and Miller-Bollhagen (1991, 77, 78)

Constraint (50)

All neuter nouns that do not build the plural form
with -(e)n that constitute first constituents that at-
tach -(e)n- are polysyllabic foreign nouns that have
a stressed final syllable that exhibit a plural mean-
ing within the compound.

[LZP] [MPLS] [first constituent + Iinker]

Mondenschein,

Examples: Instrumentenbau, Doku-
mentensammlung

Counterexamples: Zertifikat@system

Sources: Ortner and Muller-Bollhagen (1991, 78,
79)

Constraint (51)

All nouns that constitute first constituents that at-
tach -e- build the plural form with -e.
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Support level: partially supported

Examples: Tagebuch, Punktestand, Hundeleine
Counterexamples: Anhaltestelle

Sources: Kirschner (2010, 9, 18)
Constraint (53)

Most nouns that constitute first constituents that
attach -e- are simplex.

@ [first constituent + Iinker]

item type
coverage 0.023 0.008
regularity 0.73 0.783

Support level: supported

Examples: Tagebuch, Punktestand, Hundeleine
Counterexamples: Anhaltestelle

Sources: Kirschner (2010, 9, 18), Ortner and
Muller-Bollhagen (1991, 102)

Constraint (54)

All nouns that constitute first constituents that at-
tach -e- are native (none are loanwords).

@ . [ﬂrst constituent + Imker]

Sources: Ortner and Mdller-Bollhagen (1991, 102)

Constraint (55)

All nouns that constitute first constituents that at-
tach -(")er- build the plural form with -(")er.




@ [first constituent + Iinker]

@ [first constituent + Iinker]

item type item type
coverage 0.01 0.015 coverage 0.011 0.003
regularity 0.979 0.999 regularity 1.0 1.0

Support level: supported
Examples: Biicherregal, Krauterfrau, Kinderjacke

Sources: Eisenberg (2013, 229), Kirschner (2010,
9, 11, 18), Nubling and Szczepaniak (2008, 3),
Nibling and Szczepaniak (2013, 80, 81), Ortner
and Maller-Bollhagen (1991, 98)

Constraint (56)

All nouns that constitute first constituents that at-
tach -(")er- have a stressed last syllable.

@ [first constituent + Iinker]

item type
coverage 0.01 0.015
regularity 0.938 0.96

Support level: partially supported

Examples: Biicherregal, Krauterfrau, Kinderjacke
Counterexamples: Mitgliederliste, Vor-
bildersammlung

Sources: Kirschner (2010, 9, 11)

Constraint (57)

Most nouns that constitute first constituents that
attach -(")er- are simplex.

@ (first constituent + Iinker]

item type
coverage 0.01 0.015
regularity 0.875 0.935

Support level: supported

Examples: Biicherregal, Krauterfrau, Kinderjacke
Counterexamples: Mitgliederliste, Vor-
bildersammlung

Sources: Ortner and Muller-Bollhagen (1991, 98)
Constraint (58)

All nouns that constitute first constituents that at-
tach -(")er- are native (none are loanwords).

[LZP] [first constituent + Iinker]

Examples: Biicherregal, Krauterfrau, Kinderjacke
Sources: Ortner and Miiller-Bollhagen (1991, 98)
Constraint (59)

All nouns that constitute first constituents that at-
tach -"e- build the plural form with -e and umlaut.
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Support level: supported
Examples: Handedruck, Arztestreik, Gastebuch

Sources: Eisenberg (2013, 228), Nubling and
Szczepaniak (2008, 5)

Constraint (60)

All nouns that constitute first constituents that at-
tach -es- belong to a fixed row of masculine and
neuter nouns and build the genitive form with -(e)s-.
-es- is thus isolated.

(first constituent + Iinker]

Examples: Bundestag, Kindesalter, Tagesschau,
Landesregierung

Sources: Eisenberg (2013, 229), Kirschner (2010,
11, 18), Nubling and Szczepaniak (2008, 3, 7),
NUbling and Szczepaniak (2013, 81), Schéafer and
Pankratz (2018, 8)

Constraint (61)

All nouns that constitute first constituents that at-
tach -es- are monosyllabic.

@ (first constituent + Iinker]

item type
coverage 0.012 0.011
regularity 0.914 0.9

Support level: partially supported

Examples: Bundestag, Kindesalter, Tagesschau,
Landesregierung

Counterexamples: Gesetzeséanderung,
jahreswinner, Bestandesaufnahme

Sources: Kirschner (2010, 11, 18)

Constraint (62)

All nouns that constitute first constituents that at-
tach -(e)ns- belong to a fixed group of a few mas-
culine nouns and a single neuter noun and have
different genitive endings. -(e)ns- is thus isolated.

[first constituent + Iinker]

Schmerzensgeld, Namenstag,

Vor-

Examples:
Herzensangst
Sources: Nubling and Szczepaniak (2013, 82), Or-
tner and Muller-Bollhagen (1991, 80, 97), Schéafer
and Pankratz (2018, 9)




Constraint (63)

All nouns that constitute first constituents that at-
tach -@- with umlaut build the plural form with a
zero ending and umlaut.

[first constituent + Iinker]

item type
coverage 0.003 0.0
regularity 1.0 1.0

Support level: supported

Examples: Briider@gemeinde, Mutter@zentrum,
Vater@aufbruch

Sources: Nibling and Szczepaniak (2008, 5)

Constraint (64)

Linkers that are identical to the plural ending of
the first constituent in a given compound tend to
be associated with a plural meaning of this first
constituent within the compound.

[first constituent + Iinker]

Examples: Punktestand, Biicherregal,
Staatenbund, Burgenland, Miitter@zentrum
Counterexamples: Motorengerausch, Burgenbilick,
Kinderjacke, Hundeleine, Pilzasammler,
Buch@handel, Vogelafutter

Sources: Krott et al. (2007, 3), Schafer (2018, 230,
231), Schltcker (2023, 20), Wegener (2005, 173)

F. Suggestions to Corrections of
Constraint Definitions

This appendix enlists our suggestions to correc-
tions of constraint definitions that are partially/not
supported by the empirical data. Dedicated Python
checkers for the corrected versions of constraints
proved that all the corrected versions are fully sup-
ported by the corpus data.

Constraint (3)

First constituents that are constituted by nouns that
build the plural form with -s attach a zero linker
regularly.

Correction: Almost all first constituents that are
constituted by nouns that build the plural form with
-s attach a zero linker.

original corrected
quantifier regularly almost all
item regularity | 0.97 0.97

Constraint (19)

First constituents that are constituted by derived
nouns with suffixes -bold, -nis, -rich, -at, -al that
build the plural form with -e attach a zero linker
regularly.

Correction: First constituents that are constituted
by derived nouns with suffixes -bold, -nis, -rich, -al
that build the plural form with -e attach a zero linker
regularly.

original corrected
quantifier regularly regularly
item regularity | 0.747 1.0

Constraint (25)

First constituents that are constituted by deverbal
nouns that end in suffix -en attach -s- regularly.

Correction: First constituents that are
constituted by deverbal nouns that
end in suffix -en mostly attach -s-.

Zero linker variants with a significantly lower
frequency may occur.

original corrected
quantifier regularly mostly
item regularity | 0.773 0.797

Constraint (29)

First constituents that are constituted by nouns that
end in a full vowel always adopt a zero linker.

Correction: First constituents that are constituted
by nouns that end in a full vowel adopt a zero linker
regularly unless this noun is a loanword that ends
with a stressed long [i] (-ie) or a stressed long

[e] (-ee).

original corrected
quantifier always regularly
item regularity | 0.968 0.993

Constraint (31)

First constituents that are constituted by polysyl-
labic feminine nouns that end with [t] often attach -s-
if the [t] is not part of a suffix -(ig)keit, -heit, -schaft,
or -itdt or its allomorphs.

Correction: First constituents that are constituted
by polysyllabic feminine nouns that end with [t]
sometimes attach -s- if the [t] is not part of a suffix
-(ig)keit, -heit, -schatft, or -itdt or its allomorphs.
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original corrected
quantifier often sometimes
item regularity | 0.505 0.505




Constraint (33)

First constituents that are constituted by feminine
nouns that end in schwa adopt -n- regularly.

Correction: <DISCARD AND MERGE WITH (32):
even adding a simplex condition that eliminates
deverbal and deadjectival nouns from consid-
eration results in item regularity of 0.868; there
is therefore no point in distinguishing between
feminine and non-feminine nouns ending in schwa
since both end up in the moderate regularity level.>
First constituents that are constituted by nouns
that end in schwa mostly adopt -n-.

original corrected
quantifier regularly mostly
item regularity | 0.765 0.765

Constraint (47)

All nouns that constitute first constituents that at-
tach the -n- allomorph of the -(e)n- linker end in
schwa.

Correction: All nouns that constitute first con-

stituents that attach the -n- allomorph of the -(e)n-
linker end in schwa or in [a] (unstressed -er).

original corrected
quantifier all all
item regularity | 0.959 0.988

Constraint (48)

All nouns that constitute first constituents that at-
tach -(e)n- belong are weak nouns.

Correction: Almost all nouns that constitute first
constituents that attach -(e)n- belong are weak
nouns.

original corrected
quantifier all almost all
item regularity | 0.971 0.971

Constraint (52)

All nouns that constitute first constituents that at-
tach -e- have a stressed last syllable.

Correction: All nouns that constitute first con-
stituents that attach -e- have a stressed last syllable
or are derived of those with a stressed prefix.

original corrected
quantifier all all
item regularity | 0.973 1.0
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Constraint (56)

All nouns that constitute first constituents that at-
tach -(")er have a stressed last syllable.
Correction: All nouns that constitute first con-

stituents that attach -(")er have a stressed last sylla-
ble or are derived of those with a stressed prefix.

original corrected
quantifier all all
item regularity | 0.938 0.979

Constraint (61)

All nouns that constitute first constituents that at-
tach -es- are monosyllabic.

Correction:

stituents that attach

_es-

All nouns that constitute first con-
are monosyllabic

or are derived of those with a prefix.

original corrected
quantifier all all
item regularity | 0.914 0.983

Additionally, we provide corrections for the con-
straints that were supported by the corpus data but
appeared to be even more regular than specified
in the relevant literature.

Constraint (16)

First constituents that are constituted by mixed mas-
culine and neuter nouns almost always attach -s-,
a zero linker, or -(e)n-.

Correction: First constituents that are constituted
by mixed masculine and neuter nouns regularly
attach -s-, a zero linker, or -(e)n-.

original corrected
quantifier almost always | regularly
item regularity | 0.997 0.997

Constraint (22)

First constituents that are constituted by deadjec-
tival feminine nouns with a schwa suffix almost al-
ways attach -(e)n- or a zero linker. Each of the two
linkers is preferred in about the same number of
cases.




Correction: First constituents that are constituted
by deadjectival feminine nouns with a schwa suffix
always attach -(e)n- or a zero linker. Each of the
two linkers is preferred in about the same number
of cases.

original corrected
quantifier almost always | always
item regularity | 0.97 0.97

Constraint (46)
Almost all feminine nouns that constitute first con-
stituents that attach -s- are polysyllabic.

Correction: All feminine nouns that constitute first
constituents that attach -s- are polysyllabic.

original corrected
quantifier almost all all
item regularity | 0.999 0.999

Constraint (28)

First constituents that are constituted by nouns that
end in a sibilant or in a consonant cluster including
[s] mostly adopt a zero linker.

Correction: First constituents that are constituted
by nouns that end in a sibilant or in a con-
sonant cluster including [s] adopt a zero linker
almost regularly.

original corrected
quantifier mostly almost  regu-
larly
item regularity | 0.97 0.97

Constraint (40)

The probability of -s- grows irregularly with the mor-
phological complexity of the first constituent (any
form of derivation).

Correction: The  probability of -s-
exhibits a tendency to grow with the morpho-
logical complexity of the first constituent (any form
of derivation).

original corrected
quantifier irregularly tendency
item regularity | 0.735 0.735

Constraint (41)

The probability of -s- grows irregularly with the
phonological complexity of the first constituent.
By phonologically complex words are understood
words with polysyllable non-trochaic form, words
with unstressed prefixes, words with stressed or
semi-stressed suffixes etc.

Correction: The probability of -s- exhibits a ten-
dency to grow with the phonological complexity
of the first constituent. By phonologically com-
plex words are understood words with polysyllable
non-trochaic form, words with unstressed prefixes,
words with stressed or semi-stressed suffixes etc.

original corrected
quantifier irregularly tendency
item regularity | 0.723 0.723
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