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1. Introduction 
The historical development and the linguistic triggering 
environments for auxiliary fronting in German 
subordinate clauses is a long-standing research question 
in German linguistics, dating at least as far back as Jacob 
Grimm's famous Deutsche Grammatik (Grimm 1837). 
Auxiliary fronting, also referred to as Oberfeldbesetzung 
by Bech (1955/57) in his topological fields model, 
occurs in subordinate clauses as in (1) and involves, inter 
alia, modal verbs such as können and müssen. 
(1) a. dass Eike gesungen hat. 
  that  Eike sung         has. 
  ‘that Eike has sung.’ 
 b. dass Eike hat singen {können /     müssen}. 
  that  Eike has sing      be able to / have to. 
  ‘that  Eike was able / had to sing.’ 
 c. * dass Eike singen {können /     müssen}   hat. 
        that  Eike sing       be able to / have to    has. 
 d.  * dass Eike kommen {gekonnt / gemusst} hat. 
      that  Eike come       be able /   have to    has 
 e.  * dass Eike hat kommen {gekonnt / gemusst}. 
     that  Eike has come       be able /  have to. 
(1a) shows that the finite auxiliary in a German 
subordinate clause normally appears in clause-final 
position. However, when the finite auxiliary governs a 
modal such as können or müssen, as in (1b), then the 
finite auxiliary is fronted. The ungrammaticality of (1c) 
shows that in such cases auxiliary fronting is, in fact, 
obligatory. Auxiliary fronting appears in conjunction 
with so-called Ersatzinfinitiv (substitute infinitive) forms 
of past participles for modal verbs such as können 
(instead of the expected past participle gekonnt) und 
müssen (instead of the expected gemusst) as the 
ungrammaticality of (1d) and (1e) illustrates. There are at 
least two considerations that make a diachronic corpus 
study of the auxiliary fronting construction worthwhile 
and significant: (i) starting with the work of Jacob 
Grimm, German linguists have been wondering about the 
historical development of this construction and the 
curious interplay between auxiliary fronting and the 
accompanying substitute infinitive forms, (ii) the 
empirical generalizations about the range of verbs 
participating in the fronting construction have been 
rather unclear and a matter of considerable controversy. 

In many cases, such empirical generalizations have 
largely been based on grammaticality judgments of 
native speakers. Considering corpus data and thereby 
broadening the empirical evidence appears to be a 
much-needed extension of previous research. Such 
corpus evidence has not been available until very 
recently, due to the unavailability of digital corpora with 
sufficient amounts of data and linguistic annotations. 
The availability of such corpora as resources for digital 
humanities research has made it possible to fill this gap. 
To the best of my knowledge, there is only one previous 
corpus study of the empirical phenomena considered in 
this paper, namely the work of Härd (1979). However, 
due to the absence of large electronic corpora in the 
1970s, Härd’s study is based on printed sources that are 
much more limited in size. 
The present study will make use of three linguistically 
annotated corpora: the Tübingen treebanks TüBa-D/Z 
(Telljohann et al. 2012) and TüPP-D/Z (Müller 2004) 
and the German Text Archive DTA (Geyken et al. 2011) 
of historical texts hosted at the Berlin-Brandenburg 
Academy of Sciences (BBAW). All three corpora are 
available in electronic form and are accessible in the 
CLARIN research infrastructure, with the TüBa-D/Z and 
the DTA corpus collection still under active development 
that is supported by CLARIN national funds. 
A crucial aspect of the linguistic investigations made 
possible as part of the CLARIN infrastructure concerns 
the interoperability of the treebanks and DTA resources 
mentioned above. Since all resources involved share a 
common layer of part-of-speech annotation, using the 
same STTS tag set (Schiller et al. 1999) for German, it 
becomes possible to search for the same patterns in all 
resources and thus track linguistic change over more than 
four centuries back to the beginning of the early Modern 
High German period.  

2. Auxiliary Fronting in German 
The auxiliary fronting construction in German 
subordinate clauses occurs only with coherent infinitive 
constructions in the sense of Bech (1955/57). Coherent 
infinitive constructions involve bare infinitives, while 
incoherent infinitive constructions involve zu-infinitives. 
The examples in (2) illustrate seven different verb 
classes that enter into the coherent infinitive 



 

 
 

constructions in German. The grammaticality judgments 
reported in this section follow those reported in 
Eisenberg et al. (2004), which presents the most 
comprehensive overview of the construction in recent 
years. The grammaticality judgments presented in (2) 
differ from those shown in (1) for the perfect tense in 
two respects: fronting of word forms of werden is 
considered optional in all cases and grammatical for all 
seven verb classes (see Eisenberg et al. 2001 for more 
discussion). 
(2) a. dass sie {arbeiten können wird / wird arbeiten 
  können} 
  ‘that she will be able to work.’  
 b.  dass sie nicht {arbeiten brauchen wird / 
  wird arbeiten brauchen 
   ‘that she will not need to work.’ 
 c. dass sie ihn {arbeiten lassen wird / wird 
  arbeiten lassen} 
  ‘that she will let him work.’ 
 d. dass sie  ihn {arbeiten sehen wird / wird 
  arbeiten sehen} 
  ‘that she will see him work.’ 
 e. dass sie {arbeiten lernen wird / wird arbeiten 
  lernen}. 
   ‘that she will learn how to work.’ 
 f. dass sie {sitzen bleiben wird / wird sitzen 
  bleiben}. 
   ‘that she will remain seated.’ 
 g. dass sie {arbeiten gehen wird / wird arbeiten 
  gehen}. 
 ‘that she will go work.‘ 
The examples in (3) illustrate four different verb classes 
that enter into the coherent infinitive constructions in the 
perfect tense in German. 
(3) a. dass sie {* arbeiten gekonnt hat / * arbeiten 
   können hat / hat arbeiten können}. 
  ‘that she was able to work.’  
 b.  dass sie nicht {? arbeiten gebraucht hat /  
  *arbeiten brauchen hat / hat arbeiten 
   brauchen}. 
   ‘that she did not need to work.’ 
 c. dass sie  ihn {arbeiten gelassen hat / arbeiten 
   lassen hat / hat arbeiten lassen}. 
  ‘that she let him work.’ 
 d. dass sie ihn {arbeiten gesehen hat / arbeiten 
   sehen hat / hat arbeiten sehen}. 

‘that she saw him work. 
These four verb classes exhibit the following differences: 
(i) whether auxiliary fronting is obligatory or not, and (ii) 
whether the use of a substitute infinitive is obligatory or 
whether an ‘ordinary’ past participle is also licit. For the 
remaining three verb classes shown in (2e) – (2g), 
auxiliary fronting is considered ungrammatical, and only 
the past participle forms are possible. 

3. The TüBa-D/Z, TüPP-D/Z and DTA 
corpora 

The present corpus study makes use of three 
linguistically annotated corpora: the Tübingen treebanks 

TüBa-D/Z and TüPP-D/Z of newspaper texts from the 
1990s as well as the German Text Archive DTA. This 
choice of corpora was motivated by the following 
considerations: (i) taken together, the three corpora span 
the period of 1610 to the end of the 21st century, (ii) the 
three corpora represent different text types -- newspaper 
texts in the case of the two treebanks and a mixture of 
genres in the DTA that include literary texts, historical 
newspapers, and scholarly texts, and (iii) the three 
corpora differ significantly in size, ranging from 1.37 
million tokens for the version of the TüBa-D/Z used in 
the present corpus experiments, 65.9 million tokens for 
the DTA, and 204.4 million tokens for the TüPP-D/Z. 1  
This difference in size provides the opportunity of 
estimating the amount of corpus data required to obtain a 
critical mass of data instances for the Auxiliary Fronting 
construction. 

4. STTS Tagset 
Each word token in the TüBa-D/Z, the TüPP-D/Z, and 
the DTA is annotated by the contextually appropriate part 
of speech tag taken from the STTS tagset. The 
information summarized in Table 1 below (taken from 
Schiller et al. 1999) shows the set of STTS tags that are 
of primary relevance for the present study and provides 
an example usage for each tag. The STTS tagset 
distinguishes between main verbs (VV), auxiliaries (VA) 
and modal verbs (VM). It further discriminates between 
finite verb forms (FIN), imperatives (IMP), bare 
infinitives (INF), and past participles (PP). 
 

STTS tag Example 

VVFIN [du] gehst, [wir] kommen [an] 
VVIMP komm [!] 
VVINF ankommen 
VVIZU anzukommen, loszulassen 
VVPP gegangen, angekommen 
VAFIN [du] bist, [wir] werden 
VAIMP sei [ruhig !] 
VAINF werden, sein 
VAPP gewesen 
VMFIN dürfen 
VMINF wollen 
VMPP gekonnt, [er hat gehen] können 

 
Table 1: STTS tags for main verbs, auxiliaries, and 

modals. 

5. Corpus Query Results 
This section presents the quantitative results of the 
corpus queries in the three linguistically annotated 
corpora described in the previous section. No corpus data 

                                                             
1  The TüBa-D/Z and the DTA corpora are still under 
development as part of the CLARIN infrastructure. The present 
corpus study used Release 8.0 of the TüBa-D/Z. In the 
meantime, Release 9.0 of the TüBa-D/Z has become available, 
and the size of the DTA text collection has grown to 98.9 
million tokens. 



 

 
 

were obtained in the three corpora for the nicht brauchen 
class in (2b) and (3b). Therefore, this verb class is 
omitted from Tables 2 and 3.   

5.1 Auxiliary Fronting for werden 
Table 2 shows the results for the fronting of the forms of 
werden in the future tense. The presentation of the data 
follows the order of presentation in example (2) above. 
Each row in Table 2 represents the raw counts of the 
pattern in question in the three corpora.  
 

 TüBa-D/Z TüPP-D/Z DTA 
arbeiten können wird 
wird arbeiten können 

0 
9 

57 
1092 

3 
852 

arbeiten lassen wird 
wird arbeiten lassen 

4 
2 

476 
70 

187 
233 

arbeiten sehen wird 
wird arbeiten sehen 

0 
0 

12 
0 

5 
16 

arbeiten lernen wird 
wird arbeiten lernen 

0 
0 

2 
1 

40 
32 

sitzen bleiben wird 
wird sitzen bleiben 

0 
0 

43 
23 

17 
12 

arbeiten gehen wird 
wird arbeiten gehen 

0 
0 

9 
8 

1 
2 

 
Table 2: Corpus results for the placement of werden  

 
There is a big difference in the number of relevant data 
points present in the TüBa-D/Z and the other two 
corpora. The TüBa-D/Z with 1,365,642 tokens only 
contains examples with modal auxiliaries and with 
lassen. The patterns in question for the remaining five 
verb classes do not appear at all in the corpus. By 
contrast, the other two corpora with more than 200 
million tokens (TüPP-D/Z) and approx. 66 million 
tokens (DTA) are many times larger, leading to a much 
wider spread of data points across the different verb 
classes. For both the TüPP-D/Z and the DTA, modal 
auxiliaries are by far the most frequent class, and the 
verb lassen the second most frequent class. 
There is an interesting difference in the relative 
frequency of fronted auxiliaries and auxiliaries in 
clause-final position. Fronted werden is the preferred 
pattern for the class of modals. This is true both 
synchronically (in the taz corpus) and diachronically (in 
the DTA corpus collection). For lassen, verb-final 
placement is more frequent (by a factor of approx. 7) 
synchronically (in the taz corpus), while the fronted 
auxiliary position is slightly more frequent in the 
diachronic corpus. If one considers the relative frequency 
of fronted and clause-final werden over time, then the 
following dynamics is evident: historically, fronting 
occurred with all five verb classes shown in Table 2. The 
only verb class for which the verb-final position is 
strongly dispreferred are the modal auxiliaries. 
Synchronically, there is a clear split between the modals, 
for which fronted werden is much more frequent and all 
the other verb classes, for which verb-final placement is 
strongly preferred. One plausible explanation for this 
historical development and the resulting dichotomy can 

be derived from the fact that auxiliary fronting is 
obligatory for finite forms of haben when they co-occur 
with the Ersatzinfinitiv of modal verbs. Since this 
configuration occurs with a much higher frequency (see 
section 5.2 below for the DTA data on this) than for any 
of the other verb classes under consideration and since 
the Ersatzinfinitiv forms of modal verbs are identical to 
their present tense infinitive counterparts, generalizing 
the obligatory fronting of haben to forms of werden 
constitutes a natural development. Additional evidence 
for this generalization can be derived from the fact that 
the combination of forms of haben with the 
Ersatzinfinitive forms of modal verbs appears to be much 
more common when compared to co-occurrence of 
forms of werden with modal infinitives: 6888 instances 
of the former (see Table 3 below) and 1092 instances of 
the latter (see Table 2 above) in the TüPP-D/Z treebank. 

5.2 Auxiliary Fronting for haben 
Table 3 shows the results for the fronting of the forms of 
haben in the perfect tense. The presentation of the data 
follows the order of presentation in example (3) above. 
 
 TüBa-D/Z TüPP-D/Z DTA 
hat arbeiten können 
* arbeiten gekonnt hat 
* arbeiten können hat 

62 
0 
0 

6888 
0 
7 

5440 
0 
0 

hat arbeiten lassen 
arbeiten gelassen hat 
arbeiten lassen hat 

14 
0 
38 

1921 
40 
17 

1412 
13 
3 

hat arbeiten sehen 
arbeiten gesehen hat 
arbeiten sehen hat 

62 
0 
1 

1178 
0 
2 

233 
16 
0 

* hat arbeiten lernen 
arbeiten gelernt hat 
* arbeiten lernen hat 

0 
2 
0 

1 
141 
0 

114 
540 
0 

 
Table 3: Corpus results for the placement of werden  

 
As in Table 2, Table 3 shows a striking difference in the 
number of data points between the TüBa-D/Z and the 
other two corpora, due to radically different corpus sizes. 
As in the case of werden, modal verbs provide by far the 
largest number of data points, followed by the verb 
lassen. AcI verbs form the third most frequent class in 
the TüPP-D/Z, outranking the verb lernen. In the DTA, 
these frequency ranks are reversed. It seems plausible 
that this difference is due to genre differences between 
the two corpora. TüPP/D-Z has newspaper articles as its 
data source, where AcI verbs are expected to occur with 
higher frequency. 
Table 3 confirms that auxiliary fronting is obligatory for 
forms of haben that govern modal verbs, lassen, or 
substitute infinitives of AcI verbs such as sehen. For 
coherent constructions governed by bleiben, and gehen, 
whose frequency counts are omitted from Table 3 for 
reasons of space, the clause-final position is used 
exclusively. This is true for both the synchronic data and 
for the diachronic data of the DTA. Table 3 also shows 
that the use of the substitute infinitive lernen is attested



 

 
 

in the DTA, but has become obsolete synchronically. 
The fact that lassen and sehen are used with high 
frequency in the DTA and that the ordinary participial 
form gelassen and gesehen are hardly attested in the 
DTA also confirms Grimm’s observation that these verbs 
had a tendency to drop their ge- prefixes, thus resulting 
in an identity of form between the infinitive and the 
participle. It appears that this usage pattern is firmly 
established by the 17th century, the earliest period 
covered by the DTA. In fact, the use of such 
Ersatzinfinitives has already spread to modal auxiliaries, 
as the usage patterns for modals in Table 3 shows. This 
empirical finding is at least consistent with Grimm’s 
view (Grimm 1837, p. 169) that the construction dates 
back in time to the 13th/14th century and that it arose as a 
contact phenomenon with the Dutch language. 

6. Conclusion and Future Work 
The use of historical and synchronic corpora makes it 
possible to track syntactic constructions across time and 
to witness syntactic change. The present case study has 
shown that massive amounts of data are necessary if the 
construction under consideration is relatively rare. This, 
in turn, means that data mining of a sufficient amount of 
instances of such constructions cannot rely exclusively 
on manually annotated corpora such as the TüBa-D/Z 
treebank, but will have to make use of 
(semi-)automatically annotated corpora such as the 
TüPP-D/Z corpus. Interoperable linguistic annotation 
makes it possible to define search queries that support 
comparison of results across different corpora. 
The present corpus study on auxiliary fronting in 
German subordinate clauses corroborates Grimm’s 
conjecture that the construction originated with past 
participles of high-frequency strong verbs, which had a 
tendency to drop their ge- prefix. Corpus evidence over 
more than four centuries also clearly shows that the 
construction has been generalized over time to the 
fronting of the auxiliary werden for modals. 
I would like to conclude with some remarks about the 
use of existing and emerging CLARIN tools to support 
large-scale corpus studies within the CLARIN 
infrastructure.  At the time that this study was conducted, 
corpus queries had to be submitted via individual query 
tools for the DTA and the two treebanks which were 
developed independently of each other within CLARIN, 
but which each use their own query syntax. 
Interoperability of the three CLARIN language resources 
used in this study is, thus, currently restricted to 
interoperability of linguistic annotation, specifically at 
the level of part-of-speech annotation. The most 
promising candidate for a unified query tool within the 
CLARIN research infrastructure is the federated content 
search (FCS) tool currently under development by 
several CLARIN centers and member countries. To the 
best of my knowledge, in its present stage of 
development the FCS functionality does not yet include 
support of queries for part-of-speech annotation. I 
understand that extending FCS queries in this direction is 

currently under consideration by the FCS developers. In 
this regard, the present study can be used as a specific 
use case to inform future FCS extensions. A second 
challenge is posed by the size of the TüPP-D/Z treebank 
used in the present study. In order to be able to load 
treebanks of this size into query tools with an 
easy-to-use, graphical interface, the data backend of 
current query tools such TüNDRA have recently been 
reworked to handle treebanks such as TüPP-D/Z. For this 
on-going effort, the present study provides a specific use 
case for benchmarking these improvements. 
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