
J O U R N A L of H I S T O R I C A L S Y N T A X
Volume 10, Article 6: 1-66, 2026 ⋅ DOI: 10.18148/hs/2026.v10i6.267

DOUBLE OBJECT ORDER IN HISTORIC GERMAN: A
UNIFIED PROCESSING PERSPECTIVE WITH NEW
DATA FROM PRONOMINAL CONSTRUCTIONS∗

S O P H I A V O I G T M A N N
UNIVERSITY OF BAMBERG

J O A N N A WA L L
MEERTENS INSTITUTE, SAARLAND UNIVERSITY,

UTRECHT UNIVERSITY

ABSTRACT Modern Standard German double object constructions with two
pronominal objects display an almost completely fixed order, in which the
accusative object precedes the dative one. In contrast, in historic German,
such double object constructions display variation between an unmarked or-
der in which the accusative object precedes the dative object, and a marked
one in which the dative precedes the accusative. In double object construc-
tions in which both objects are instead full noun phrases, there is parallel
word order variation between marked and unmarked orders in both historic
German and modern Standard German. However, it has been previously
proposed that these two cases of word order variation are determined by
distinct factors, despite arising in a single double object construction. Go-
ing against this well-established view, we propose a uniform, processing-
based account of pronominal and nominal double object constructions. This
is evidenced by a novel empirical study of the former in the GerManC cor-
pus. First, by assessing information uniformity, we show that use of the
marked order is associated with a grammatical processing advantage in the
sentences inwhich it is used comparedwith using the alternative, unmarked
order in those same sentences. Second, we present empirical evidence that
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this processing advantage relates to mental accessibility through givenness,
salience and animacy, and the position of the full verb.

1 INTRODUCTION

In double object constructions (DOCs) in German, the relative order of the
dative (i.e., indirect) object and accusative (i.e., direct) object can be subject
to variation. However, the availability of this word order variation depends
on the constituent type of the objects.

On the one hand, when both dative and accusative objects are full noun
phrases, their order may be varied. The more frequent, unmarked order is
that inwhich the dative object precedes the accusative object (henceforth: Dat
> Acc), (1a). However, as discussed further below, the alternative, marked
order in which the accusative object precedes the dative object (henceforth:
Acc > Dat), (1b), is also possible in certain circumstances.

(1) (a) Ich
I

habe
have

dem
the

Mann
man

das
the

Buch
book

gegeben.
given

‘I have given the man the book.’
(b) Ich

I
habe
have

das
the

Buch
book

dem
the

Mann
man

gegeben.
given

‘I have given the book to the man.’

On the other hand, but pending further elaboration in Section 3 below,
when both objects are pronouns, the order of objects is almost entirely fixed
to an unmarked Acc > Dat order in modern Standard German1, (3).2

1 Note here that we refer to the variety of modern Standard German spoken in the Federal Re-
public of Germany. For a comparison between standard varieties of Germany, Switzerland
and Austria, see, for example, Ammon (1995).

2 Note also that a third subtype of DOC can be distinguished in which one of the objects is a
full noun phrase and the other a pronoun (e.g. Zifonun, Hoffmann & Strecker 1997: 1414,
1557-1558).

(2) (a) Ich
I

habe
have

es
it

dem
the

Mann
man

gegeben.
given

‘I have given it to the man.’
(b) Ich

I
habe
have

ihm
him

das
the

Buch
book

gegeben.
given

‘I have given him the book.’

It exceeds the scope of the current paper to consider such DOCs. However, the uniform
account of nominal and pronominal DOCs proposed here clearly prompts the question as to
whethermixedDOCs like (2) can also be integrated into this account. It alsomakes us consider
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(3) Ich
I

habe
have

es
it

ihm
him

gegeben.
given

‘I have given him it.’

Word order variation in nominal DOCs like (1) has been subject to much
investigation in both modern German (e.g. Lenerz 1977, Røreng 2011, Ort-
mann, Voigtmann, Dipper & Speyer 2024) and historic German. In historic
German, a greater proportion of the marked Acc > Dat order has been found
(e.g. Rauth 2020): Rauth (2020: 301), for example, found 47.6% Acc > Dat ex-
amples in his Old High German (750–1050) data. In contrast, his data from
later periods displays much lower proportions of this marked order for nom-
inal DOCs, namely already 23% for Middle High German (1050–1350), de-
scending further to 7.3% for New High German (1650–1950).

A similar tendency can be observed for pronominal DOCs. In contrast to
their near-invariant Acc > Dat order in modern Standard German (99% Acc
> Dat, Fleischer 2010a: 151), word order variation has also been attested in
pronominal DOCs in modern German dialects and historic German (Fleis-
cher 2005, 2010a,b, 2013, 2016). Acc > Dat has been argued to be the un-
marked order in these DOCs since the earliest attested records. However, a
markedDat>Acc order is also foundwith 58.4% of all examples of Fleischer’s
Old High German texts (Fleischer 2005) and still with about 30% in Middle
High German (Fleischer 2010b). Yet, in contrast to the extensive attention to
nominal DOCs in historic German, research on the pronominal object order
variation is rare. This significant word order variation thus demands serious
consideration.

Most explanatory accounts of DOCs focus on nominal DOCs alone (see
Section 3). As described in more detail in Section 2.1, information structure
(Halliday 1967) – specifically the notion of givenness – has been shown to be
the core factor giving rise to this marked order throughout the history of Ger-
man (Lenerz 1977, Rauth 2020, Voigtmann 2026). Additionally, it has been
posited to facilitate processing (e.g. Ortmann et al. 2024, Sanders & Gerns-
bacher 2004). In contrast, givenness has been assumed a priori to play no role
in their pronominal counterparts, since pronouns are overwhelmingly given
(Fleischer 2010a: 162, footnote 15, Rauth 2020: 6, cf. Section 7.4). However,
since this word order variation is found in the same construction, it would
be simplest to assume a uniform explanation for it, regardless whether the
construction features pronominal or nominal objects.

how information theoretic and accessibility might interact with Behaghel’s (1932: 6)Gesetz der
wachsenden Glieder ‘law of growing constituents’ which influence these constructions as well.
These questions should be considered further in future research (see also Section 9).

3



Voigtmann & Wall

In this paper, we propose that such a uniform explanation of pronominal
and nominal DOCs is possible. First, as further outlined in Section 2, in ad-
dition to givenness and factors directly related to it, information uniformity,
unmarked case order, verb position, and, to a lesser extent, animacy have all
been shown to co-determine the order of nominal DOCs in historic German in
previous studies. Further, all of these factors except animacy have also been
shown to facilitate processing in that literature (Rauth 2020, Ortmann et al.
2024, Voigtmann 2026). This paper thus aims to determine to what extent
ease of processing is the primary driver of word order variation in pronomi-
nal DOCs in historic German. Likewise, it examines the extent to which word
order variation in pronominal DOCs in historic German is driven by the same
factors as word order variation in nominal DOCs in historic German. As de-
tailed in Section 3, Fleischer’s (2010a, 2010b) observation that animacy is the
most important factor for determining the marked Dat > Acc for pronomi-
nal DOCs initially seems to create a further barrier to a uniform account of
DOCs. However, we show that this is not what it first seems. Instead, both
animacy and givenness crucially influence mental accessibility (e.g. Bock &
Warren 1985) and, moreover, increased accessibility has been shown to facil-
itate processing.

Taking this observation as a foundation, this paper then presents a novel
empirical investigation of pronominal DOCs in 17th and 18th century Ger-
man based on the GerManC corpus (Bennett, Durrell, Ensslin, Scheible &
Whitt 2012). This investigation points to ease of processing being the core
factor in determining the order of both pronominal and nominal DOCs in his-
toric German. More specifically, we present evidence that use of the marked
Dat > Acc order has a grammatical processing advantage based on informa-
tion uniformity measured with Cuskley, Bailes & Wallenberg’s (2021) De-
viation of the Rolling Mean calculation, in line with Levy & Jaeger’s (2007)
Uniform Information Density hypothesis. Further, this grammatical processing
advantage is related to accessibility both through animacy (Fleischer 2010a,b)
and salience (i.e., distance frompreviousmention; see Rauth 2020: 55) aswell
as verb position, the latter providing further evidence for Voigtmann’s (2026)
recent proposal which has thus far only been evidenced for nominal DOCs.

The paper proceeds as follows. Sections 2 and 3 respectively detail the
aforementioned previous findings on nominal and pronominal DOCs. Sec-
tion 4 shows that animacy and givenness can both be related to processing
through accessibility, before spelling out the predictions of our novel empir-
ical study in relation to accessibility and the other factors mentioned above.
Sections 5 to 7 then present this study, and Section 8 discusses its results. It
shows that they suggest a uniformaccount of the two sequence types based on
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processing and tentatively posits that there may have been a parallel change
in them between historic German and modern Standard German. Finally,
Section 9 concludes.

2 NOMINAL DOCS

2.1 Givenness

First, building on observations by Behaghel (1932), the informational struc-
tural notion of givenness has been identified as the main determinant of the
marked Acc > Dat order in nominal sequences in both modern Standard Ger-
man (Lenerz 1977, Ortmann et al. 2024) and historic German (Rauth 2020,
Voigtmann 2026). Givenness can be broadly understood as whether a refer-
ent is known in the text-internal and/or text-external context (i.e., given) or
not (i.e., new), the tendency being for given objects to precede new ones (i.e.,
given > new; see also Gundel 1988). This can be illustrated in the examples
in (4).

(4) (a) Context: There is a charity event for which gifts have been
purchased. I have previously mentioned buying a ball for it.

Ich
I

werde
will

den
the

Ball
ball

einem
a

Kind
child

geben.
give

‘I will give the ball to a child’

(b) Context: I am thinking about presents for my friend’s child.

Ich
I

werde
will

einen
a

Ball
ball

dem
the

Kind
child

geben.
give

‘I will give a ball to the child.’

Both (4a) and (4b) display the marked Acc > Dat order. However, in
(4a), the accusative object der Ball ‘the ball’ is previously mentioned in the
discourse and given and the dative object einem Kind ‘a child’ is instead not
previously mentioned and new.3 In contrast, in (4b), the givenness of the ac-
cusative and dative objects is reversed. The tendency for given>newpredicts
the marked Acc > Dat order in (4a) but not (4b).

3 In these cases, this given and new status also correlates with the fact that these noun phrases
are respectively definite and indefinite, which is also relevant for the order of nominal DOCs
(see Footnote 7). Note also that the possibility of an indefinite accusative object in the Acc >
Dat order in examples like (4b) goes against Lenerz (1977: 53-55).
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Ortmann et al. (2024) relate the preference for the given > new ordering
to ease of processing. More specifically, they note that given > new is the
information structurally unmarked order in modern Standard German. They
posit that addressees have greater familiaritywith this order, which facilitates
processing (e.g. Futrell, Gibson & Levy 2020).

Besides the common dichotomy of given/new, Rauth (2020) identifies
salience as a further factor determining object order. He defines it as the
distance between a referent and its previous mention, i.e., its antecedent
(Rauth 2020: 55), following Ariel (2001), amongst others. Such a treatment
of salience is also directly linked to givenness because salience is a way
to differentiate between given referents relating to the broader concept of
mental accessibility (Ariel 2001). The relation of salience to givenness leads
to the expectation that salience should also relate to ease of processing
(Ortmann et al. 2024). Additionally, in Section 4 we expand on the broader
relation of accessibility to processing, arguing that this is the relevant way
that givenness should be connected to it (Ortmann et al. 2024).

The results from the diachronic sample of Rauth (2020) support the core
role of givenness. He shows that when the accusative object is more salient
than the dative object, there tends to be a higher proportion of themarkedAcc
> Dat order. This is the case both compared to instances in which the objects
are equally salient (i.e., the distance of both objects from their antecedents
is the same) and, moreover, those in which the dative object is more salient.
Further, Rauth finds that the role of salience diminishes as time passes (Rauth
2020: 314-315), just as the role of givenness, in the narrow sense, also reduces
over time.

2.2 Information uniformity

Moreover and relatedly, Ortmann et al. (2024) and Voigtmann (2026) both
find evidence for the role of information uniformity in determining the order
of nominal sequences. Their findings are based on research in information
theory.

Information theory is a broad mathematical theory of communication
which was introduced by Shannon (1948). It provides measures for
quantifying the amount of information transmitted by particular units of
communication. Units with a high probability of appearing in a certain
context have low information content. In contrast, those with a low proba-
bility of appearing in a context have a high information content.4 Further,

4 Take (5) from Voigtmann (2026: 4) as an intuitive and simplified example.

(5) (a) I bake a cake.
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the probability of a linguistic unit appearing in a certain context has been
proposed to be its surprisal (Shannon 1948, Hale 2001): low information
content units are expected in a particular context and have a low surprisal,
whilst high information content ones are unexpected so have a high sur-
prisal. In addition, Hale’s (2001) initial proposal of surprisal directly relates
it to ease of processing: items with lower surprisal have been shown to be
easier to process, a finding which has been further evidenced by numerous
subsequent studies (e.g. Demberg & Keller 2008, Levy & Jaeger 2007, Levy
2008). In the current context of nominal DOCs, this is also significant given
that, as noted above, givenness has independently been related to processing.

Building on Shannon (1948) and Hale (2001), Aylett & Turk (2004) and
Levy & Jaeger (2007) have respectively proposed the Smooth Signal Redun-
dancy andUniform Information Density (UID) hypotheses. According to these,
information content – and thus also surprisal – in utterances is posited to be
structured to maximise uniformity and minimise peaks and troughs in infor-
mation.5 Since its initial proposal, a large amount of evidence has been pre-
sented for the UID linking it to processing, e.g. by using reading time data
and acceptability judgment tasks (Meister, Pimentel, Haller, Jäger, Cotterell &
Levy 2021) as well as eye-tracking data (Gamboa, Fernandez & Allen 2024)
or a G-maze task (Sikos, Greenberg, Drenhaus & Crocker 2017: 3169-3170)
and “word duration in recorded speech”(e.g., Demberg, Sayeed, Gorinski &
Engonopoulos 2012: 356) linking it to production, but also some counterev-
idence (for a summary, see Juzek 2024). Following such studies, both Ort-
mann et al. (2024) and Voigtmann (2026) use information theoretic measures
to determine the lexical uniformity of sentences with nominal DOCs. This al-
lows them to determine the extent to which such sequences in both orders
satisfy the UID and how they differ in ease of processing.

Ortmann et al. (2024) investigate the information uniformity of modern
Standard German nominal DOCs using bigram lemma frequencies based on
sentence constituents (Ortmann et al. 2024: 67-70; cf. Section 6.2). Given
this basis on lemma frequencies rather than grammatical word forms, such
an examination can be taken to indicate lexical rather than grammatical in-
formation uniformity. Importantly, Ortmann et al. (2024) find that lexical
uniformity is an important overall factor in determining the chosen word or-

(b) I see a cake.

Since it is only possible to bake a limited amount of entities, cake ismore expected after bake
(5a). The information content of cake should, thus, be lower after bake. This should not hold
in (5b) as see does not limit the objects it can sensibly precede in the same way. Accordingly,
cake carries more information here.

5 The general idea has also been proposed by Fenk & Fenk (1980) and Fenk-Oczlon (1983),
though without directly relating it to surprisal.
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der. This is because sentences with nominal DOCs aremore lexically uniform
in their original order than in the alternative, non-attested order. This holds
regardless whether the original order is the Acc > Dat or Dat > Acc one. We
will elaborate these findings and the method in the next section.

2.3 (Un)marked case orders

Further, like givenness, information uniformity has been related to processing
concerns. These concerns are based on (un)marked orders, more specifically,
(un)marked case orders.

First, Ortmann et al. (2024) compare the original DOC word order of a
sentence to the artificially created alternative word order (see also Section
6.4). They find a greater lexical uniformity difference of the original case or-
der when sentences contain a nominal DOC in the unmarked Dat > Acc case
order. This is to say that, for sentences with the original unmarked Dat >
Acc case order, using the alternative Acc > Dat order would have resulted
in a much greater reduction in uniformity than changing a sentence with an
original marked Acc > Dat case order to the unmarked one. Using the Acc >
Dat order rather than the original Dat > Acc one would thus also have given
rise to a greater increase in lexical processing difficulty. Voigtmann (2026) in-
steadmeasures lexical uniformity in terms of UIDmore generally rather than
uniformity differences between the orders. However, she similarly finds ev-
idence that modern Standard German sentences with the unmarked Dat >
Acc order are less uniform than those in the marked Acc > Dat order.

Ortmann et al. (2024) and Voigtmann (2026) propose that these findings
reflect a parallel facilitative processing effect based on greater familiaritywith
the unmarked order. Importantly, such an unmarked case order-based pro-
cessing strategy is evidenced by the above lexical uniformity difference: the
unmarked Dat > Acc case order is used when sentences generally present
more lexical processing difficulty.6 This greater familiarity corresponds to
a reduced need for cognitive capacity. Left-over cognitive capacity is then
available to address the lexical processing difficulty found in these sentences.

6 In addition tomore broadly relating the given>neworder to ease of processing, Ortmann et al.
(2024) also find some relation between givenness and information uniformity: the givenness
order chosen is associated with greater lexical uniformity, than the one not chosen. However,
it is themarked new> given order which results in a greater lexical uniformity difference than
using the apparently unmarked order in the same sentences, in contrast with the unmarked
given > new order. This thus contrasts with the (un)marked case orders.
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2.4 Full verb position

The core role of processing on a structural level has also been evidenced by
Voigtmann (2026) in relation to verb position in sentences with nominal se-
quences, linked to Levy (2008)’s notions of prediction. Voigtmann (2026)
posits that the early presentation of the full verb makes a particular order
of elements less significant for processing (see also Fenk-Oczlon 1983: 30).
This is because the full verb already contains both the syntactic and seman-
tic valency information. As soon as the verbal lexeme has been processed,
the addressee knows which arguments still have to appear in the sentence.
Thus, processing is facilitated on a structural, argument-based level. When
the full verb is in the final position, it only occurs after the arguments. In that
case, a certain sequence of arguments can limit both the possible continua-
tions of the sentences and verb classes. As Levy (2008) states, a reduction of
possible sentence continuations (or choices more generally) can facilitate pro-
cessing. Transitive verbs in German and, with them, accusative objects occur
much more frequently than intransitive or ditransitive verbs. Accordingly,
ordering the accusative before the dative object in nominal DOCs offers no
processing advantage, as the addressees might mistakenly expect a transitive
verb instead of a ditransitive one. Deviating from an expected construction
consumes cognitive capacity, which is not desirable.

Consequently, Voigtmann (2026) argues that Dat > Acc should be the
(still) more preferable order for nominal DOCs when the verb is in the final
position (FV-L). In contrast, in the case of verb-second or verb-first position,
which is referred to here as full-verb-front position (FV-2), Acc > Dat should
also be processed better.

However, Voigtmann (2026) does not provide completely independent
evidence for this hypothesis. The verb position interacts with the informa-
tion status of the accusative object in all periods under investigation. This
shows that Dat > Acc becomes more probable in FV-L even when the ac-
cusative object is given. The latter allows for a higher proportion of Acc >
Dat as demonstrated by Voigtmann (2026), Rauth (2020) and Lenerz (1977).
Furthermore, the verb position interacts with the information profile of the
sentence in historic varieties of German. When sentences become harder to
process due to their uneven information profile in historic German, speakers
use Dat > Acc in FV-L. However, they can produce Acc > Dat in FV-2. In
modern German, however, the full verb position is disregarded in favour of
an unmarked order-based account when the information profile creates diffi-
culties. This change also points to the aforementioned increase in significance
of unmarked sequences.
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2.5 Animacy

Givenness, information uniformity, unmarked case order, and verb position
have thus all been argued to influence the order of nominal sequences in Ger-
man. Further, these factors have crucially been related to ease of processing.
In addition, a further factor noted in the previous literature on nominal DOCs
which is significant here is animacy (Hoberg 1981, Rauth 2020, Zifonun et al.
1997: 1519).7 More specifically, Rauth (2020: 177) categorises noun phrases
as animate if they denote a (non-)human living being or anthropomorphised
object or concept, and otherwise categorises them as inanimate. Interestingly,
Rauth (2020: 222-223, 254-255, 281) tends to find a higher proportion of Acc
> Dat when both objects are animate compared with other combinations of
(in)animacy. However, even in such cases, the unmarked Dat > Acc case
order predominates at much greater rates than Rauth found for order devia-
tions with other factors (cf. Rauth 2020: 313-316). This suggests that animacy
is important but less central than other factors. Further, unlike the other above
factors, it is significant that animacy has not been related to processing in the
previous literature on nominal DOCs.

3 PRONOMINAL DOCS

3.1 Modern Standard German and modern German dialects

Although Acc > Dat is the unmarked order for pronominal DOCs in modern
Standard German, Dat > Acc is also possible in certain circumstances (e.g.
Lenerz 1977: 68, Lenerz 1993: 141-142, Zifonun et al. 1997: 1519-1520, Hoberg
1981: 61, 71).8

7 There are also two further factors: definiteness and length. First, Rauth (2020) shows that the
marked Acc > Dat order in nominal DOCs is more frequent when both objects are definite
and when only the accusative object is definite compared with other contexts. However, as
already noted more broadly by Siewierska (1988: 75), the definite/indefinite distinction can
be subsumed into the given/new distinction (see also Rauth 2020: 316, Ortmann et al. 2024:
60). Second, Voigtmann (2026) finds interactions of object length with both verb position and
information uniformity. This follows Behaghel’s (1932: 6) Gesetz der wachsenden Glieder ‘law
of growing constituents’, according to which a shorter constituent is expected to precede a
longer one. However, apart from the infrequent cases in which they are accompanied by an
adverbial, personal pronouns are always a single word in length. Thus, object length should
not be a relevant factor here. For a fully uniform account of pronominal and nominal DOCs,
length, for example, counted as syllables rather thanwords, should be included in the analysis.
However, since the factors we consider here are all word-based, we will not include (syllable)
length and leave that to future research on the topic.

8 Further, additional observations have beenmade about these constructions based on both indi-
vidual examples (Lenerz 1977, Zifonun et al. 1997) and corpus studies (Hoberg 1981, Fleischer
2010a).
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Most notably, Dat >Acc is used in pronominal DOCs inmodern Standard
German with the clitic form of the third-person singular neuter accusative
pronoun ’s ‘it’ (Lenerz 1977: 68, Lenerz 1993: 141-142, Zifonun et al. 1997:
1519-1520). However, this pronoun appears in both orders (Lenerz 1993:
142), and the Dat > Acc order is also found with other accusative pronouns
(Zifonun et al. 1997: 1519-1520, Lenerz 1993: 141-142).

Yet, in corpus studies of modern Standard German, the marked Dat >
Acc case order is extremely infrequent. Fleischer’s (2010a: 151) found just
two examples in the over 2.5 million-word Mannheimer Korpus 1 + 2 and
three examples in the over 3million-word Bonner Zeitungskorpus, compared
to hundreds of instances of the unmarked Acc > Dat order in each of these
corpora (see also Hoberg 1981: 61). This precludes a thorough examination
of the role of pronoun type in this corpus data (Fleischer 2010a: 151).

Comparedwithmodern StandardGerman,muchmore evidence has been
found for the Dat > Acc order and influence of pronoun type in pronomi-
nal DOCs in modern German dialects (Fleischer 2010a, 2011, 2016, Kasper
& Pheiff 2023). In particular, in Central German dialects, the Dat > Acc or-
der has been linked to both a third-person singular clitic accusative pronoun
(Fleischer 2016) and, moreover, a first- or second-person singular dative pro-
noun (Fleischer 2010a: 157-158, based on sources therein, Fleischer 2016).

3.2 historic German

Contrary to modern Standard German and modern German dialects,
pronominal DOCs with variable order are frequently attested in written
sources from historic German. This enables the more detailed empirical
investigation by Fleischer (2005, 2010a,b, 2013), whose studies extend upon
earlier remarks about these DOCs in historic varieties (Behaghel 1932:
73-75).

For Old High German (ca. 750–1050), Fleischer (2005) even finds that
Dat > Acc numerically predominates over Acc > Dat: adding up his results
from various Old High German texts (Fleischer 2005: 15-28), the former is
found in 58.4% (n=52/89) of examples. Nevertheless, he claims that Acc >
Dat was already the preferred order in such DOCs, given that this is the most
widespread across different pronoun combinations. Further, for later peri-
ods, Fleischer (2010a,b, 2013) finds Acc > Dat numerically predominates but
Dat > Acc is still frequent. In the first part of the Middle High German (ca.
1050–1350) Prosalancelot (Fleischer 2010b) and in the first version of Martin
Luther’s full Bible translation from 1534 (i.e. Early New High German; ca.
1350–1650), (Fleischer 2013: 60), about 36% of the examples display this or-
der. In Fleischer’s (2010a: 151) corpus study of German writer Johann Wolf-
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gang von Goethe’s (1749–1832) prose texts, the Dat > Acc order is attested in
around 30% of the examples. As such, themarkedDat >Acc order is frequent
in all periods.

Like in modern Standard German and, moreover, modern Central Ger-
man dialects, the marked Dat > Acc order is overwhelmingly restricted to
certain combinations of accusative and dative pronouns. First, in all periods,
the Dat > Acc order is found largely only with accusative third-person pro-
nouns. In Fleischer’s (2005, 2010b, 2013) Old High German, Middle High
German and Early NewHigh German studies, this is the case for all instances
of the order, and all but one instance in Fleischer’s (2010a) Goethe study.
Amongst these, instances of the third-person singular neuter pronoun are
most frequent in all periods. Likewise, for Prosalancelot and the Goethe cor-
pus, Fleischer (2010b,a) finds that it is particularly the clitic forms of these
pronouns which are found in the Dat > Acc order (cf. Fleischer 2010a: 154,
Footnote 10; see Section 5.2). Second, the Dat > Acc order is also overwhelm-
ingly restricted to sequences with either a first- or second-person singular
dative pronoun, paralleling the above observations on modern Central Ger-
man dialects. In Middle High German, Fleischer (2010b) finds that the vast
majority of instances of the Dat > Acc order (84.9%) contain one of these
pronouns. Further, the Dat > Acc order also accounts for most of the attesta-
tions of the first-person singular dative pronoun (94.3%) and all attestations
of the second-person singular dative (100%). Thus, Dat > Acc is overwhelm-
ingly restricted to singular rather than plural first- and second-person dative
pronouns; Fleischer (2010b: 530) finds 126 pronominal DOCs with a second-
person plural pronoun in Prosalancelot, of which only 9 (7.1%) display Dat
> Acc order. For Early New High German, Fleischer (2013: 61) also finds a
predominance of dative pronouns in the first- and second-person. Similarly,
in Fleischer’s (2010a) Goethe corpus, 95.0% of occurrences of the Dat > Acc
order contain either of these pronouns.

3.3 Previous account of pronominal DOCs

As noted at the outset of this paper, the relatively limited empirical investiga-
tion of pronominal DOCs to date means that there has hitherto been little ex-
planation for the marked order of pronominal DOCs. One exception is Fleis-
cher (2010a,b). He posits that the Dat > Acc order found in historic German
and modern Central German dialects can be explained by animacy, a factor
which has already been argued to be of some – albeit non-extensive – influ-
ence for nominal DOCs in the middle field in modern Standard German and
historic German (Zifonun et al. 1997: 1519; see Section 2.5). Fleischer adopts
the simplified form of Siewierska’s (1988: 30) personal hierarchy shown in (6),
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in which different persons are ordered in terms of relative animacy.

(6) Personal hierarchy (Simplified)
First-person > Second-person > Third-person

(cf. Fleischer 2010a: 163, based on Siewierska 1988: 30)

According to (6), first-person is more animate than all other persons, and
second-person is also more animate than third-person. Further, this personal
hierarchy predicts that more animate persons should linearly precede less
animate ones. Being more animate, both the first-person dative pronoun mir
(‘me’) and the second-person dative pronoun dir (‘you’) are expected to pre-
cede third-person accusative pronouns like es (‘it’). This can explain why
these pronoun combinations are those found in the Dat > Acc order. Fur-
ther, Fleischer (2010a: 163) additionally posits that singulars have greater
animacy than plurals to explain why this effect is largely restricted to first-
and second-person singular pronouns and not attestedwith their plural coun-
terparts. He thus proposes that animacy can explain the marked Dat > Acc
order in pronominal DOCs.

However, Fleischer (2010a: 162-164) and Fleischer (2010b: 533-534) stress
that animacy and the personal hierarchy cannot alone account for the order-
ing of objects in the middle field across the different sequence types and dif-
ferent varieties of German but must instead be supplemented by further fac-
tors. In particular, he proposes that the unmarkedDat >Acc order of nominal
DOCs in modern Standard German should be explained by part of Primus’
(1998: 444-445) Thematic Hierarchy, (7). Accordingly, this would also ex-
plain the predominance of this order in nominal DOCs in historic German.
Similarly, Fleischer posits that the apparently overwhelmingly invariant Acc
> Dat order of pronominal DOCs in modern Standard German is explained
by Primus’ Case Hierarchy, (8).

(7) Thematic Hierarchy
Proto-Recipient > Proto-Patient

(Fleischer 2010a: 162, based on Primus 1998: 432)

(8) Case Hierarchy
Accusative argument > dative argument

(Fleischer 2010a: 162, based on Primus 1998: 436)
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However, Fleischer’s accounts raises several further questions. First, it is
not clear why animacy can result in deviations from the unmarked Acc > Dat
case order for pronominal DOCs in historic German but –based on Fleischer’s
(2010a) corpus study (cf. Section 8.3) –not modern Standard German.

Second, both Fleischer’s appeal to animacy and his adoption of the Case
Hierarchy in (8) to an unmarked Acc > Dat case order for pronominal DOCs
suggest a commonality between those DOCs and nominal DOCs, where an
unmarked case order and animacy also play a role.

Yet, as Section 2 has shown, animacy9 is less significant for determining
the order of nominal DOCs compared with givenness – including salience –,
information uniformity, unmarked case order, and verb position. This queries
whether these other factors can be shown to influence the order of pronominal
DOCs in historic German. The fact that pronouns have hitherto been treated
as uniformly given seems to create an immediate impasse (cf. Section 1).
Third, and relatedly, in Section 2.5, animacy was shown to be an outlier. This
is because – unlike the other above factors – it has not been related to ease of
processing. This raises the question as to whether animacy can in fact also be
related to processing.

Focusing on the second and third questions, the next sectionwill crucially
show that animacy and givenness both relate to mental accessibility which
in turn facilitates processing on a discourse-related level.10 This gives initial
support for both these questions being answered affirmatively. The subse-
quent sections then present our novel empirical study to test the role of ac-
cessibility, information uniformity and verb position in 17th and 18th century
German. This points to these factors all influencing the order of pronominal
DOCs and hence processing being core to word order variation for pronom-
inal DOCs, just as this has already been shown for nominal DOCs. Further,
whilst fully empirically investigating the first question above extends beyond
the scope of this study, we nevertheless also return to this question in Section
8.3, showing that our empirical findings also suggest an answer to it.

9 Note that, initially, Siewierska’s (1988) person-based animacy seems distinct from Rauth’s
(2020) (non-)humanness-based animacy (Section 2.5). Yet, her full personal hierarchy in fact
incorporates both the person- and (non-)humanness forms of animacy by taking third-person
in (6) to be human only and ordering this and hence also the other persons above all non-
humans.

10We generally assume an interplay between discourse-related and structural levels of process-
ing difficulties since our data is taken from texts (see Section 5.1), where structural and contex-
tual informationmust be integrated (see Prestin (2003: 496-498) for an overview of interactive
and situated models of discourse processing). Because the order of pronominal objects re-
mains invariant in modern data, conducting an experimental study of this phenomenon – one
that could reveal processing difficulties – is difficult, as the results would likely showprimarily
an effect of habituation to Acc > Dat.
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4 UNIFORM FACTORS IN PRONOMINAL AND NOMINAL DOCS

4.1 Accessibility and processing

Accessibility describes “the ease with which the mental representation of
some potential referent can be activated in or retrieved from memory” (Bock
& Warren 1985: 50) or the preceding discourse. Accessibility can be divided
into referential and lexical accessibility. The latter describes whether a referent
has been taken up by an identical word or referring expression. These
expressions “include [...] pronouns, which are high-frequency, closed-class
items” (Bock & Irwin 1980: 468). In contrast, referential accessibility is
closely related to though not identical with givenness (e.g. Bock & Irwin
1980, Goodwin & Degen 2024), since the latter concerns the availability of a
referent in the context. Since referential accessibility is most relevant for us
here, we will refer to it when using accessibility without further specification.

Moreover, both traditional givenness (e.g. Féry & Krifka 2008) and acces-
sibility claim that (more) given/accessible material should be placed early or
even first before other material (i.e., more accessible > less accessible). Be-
low, it will first be shown how accessibility based on such a basic notion of
givenness straightforwardly incorporates the previously observed givenness-
related ordering effects in nominal DOCs, and then, how accessibility and
related processing-based findings can also subsume observations on DOCs
previously attributed to animacy and salience.

First, evidence for the more accessible > less accessible tendency based
on givenness includes a reproduction experiment by Bock & Irwin (1980:
473).11 More specifically, investigating a range of different English construc-
tions, they found that most participants changed these constructions’ order
to the more frequent given > new order during their reproduction when the
referent order in an item was new > given. Further, this ordering preference
does not only apply for English; parallel results have been found for Japanese
DOCs with nouns. There, scrambling is used to accommodate the given >
new order, but in new > given settings, speakers tend to fall back on the IO
> DO order (Ferreira & Yoshita 2003: 685–686). Corpus linguistic evidence
also supports this (Asahara, Nambu & Sano 2018).12

The influence of accessibility is, however, not only visible in production
experiments. For example, Sanders & Gernsbacher (2004: 84) state “that it
takes less processing cost to [...] resolve pronouns with proximal referents

11 They use the term availability to refer to accessibility, but for consistency, we will continue to
use accessibility here.

12 However, and in contrast to German, there is no canonical word order for IO and DO in
Japanese (cf. e.g. Asahara et al. 2018).
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than distant ones”. Thus, the results by Ortmann et al. (2024) for givenness
in nominal DOCs, reviewed in Section 2.1, match these experimental findings
in that in the former’s data the given > new order has been shown to facilitate
processing in relation to the marked Acc > Dat (i.e., DO > IO) order rather
than the unmarked Dat > Acc order (i.e., IO > DO order). However, the
above makes their findings more significant. First, the given > new order re-
sults straightforwardly from given elements having greater accessibility com-
pared with new ones. Second, Bock & Irwin’s (1980) and Ferreira & Yoshita’s
(2003) empirical findings show that this facilitative effect is constructionally
and linguistically broader, than being restricted to nominal DOCs in German.

Moreover, not only can these givenness-based findings be subsumed un-
der accessibility, but so too can previous salience- and animacy-based find-
ings for German DOCs. First, as already noted in Section 2.1, Ariel (2001) –
whose notion of salience as distance from the antecedent is adopted by Rauth
(2020) for nominal DOCS – already relates salience to accessibility. Second,
whilst this and the above givenness-based form of accessibility are intralin-
guistic, accessibility can also be extra-linguistic and extra-textual. Gleitman,
January, Nappa & Trueswell (2007) and Goodwin & Degen (2024) manip-
ulate accessibility by foregrounding the target referent in picture presenta-
tion task experiments. Their accessibility is therefore created optically and
is extra-textual. This is significant as different pronouns have different de-
grees of extra-textual accessibility. More specifically, in contrast to third-
person pronouns, both first- and second-person pronouns have extra-textual
referentiality: the referents of the speaker(s) and listener(s) are available in
the direct extra-textual context. This suggests that first- and second-person
pronouns can be expected to frequently occur as dative pronouns preceding
third-person accusative pronouns in the Dat > Acc order (see Fleischer 2005,
Fleischer 2010a, Fleischer 2010b, Fleischer 2013; Section 3), not directly due
to Siewierska’s (1988) personal hierarchy and animacy, but instead due to
the former’s greater accessibility compared with the latter. However, follow-
ing Ariel (2001) and Rauth (2020), the degree of accessibility of third-person
pronouns is expected to depend on their salience according to distance from
previous mention.

As such, both the givenness- and salience-based findings for nominal
DOCs, and the animacy-based ones for pronominal DOCs can be subsumed
into accessibility, suggesting a discourse-related processing facilitative effect
of the more accessible > less accessible order in all these cases.

Further, whilst Fleischer’s (2010a) findings concern animacy based on
pronoun type, there is also evidence from psycholinguistic studies for a
broader influence of animacy on processing, which could also relate the
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animacy-based findings for nominal DOCs to processing. In particular, in
their experimental study of German, Dröge, Rabs, Fleischer, Billion, Meyer,
Schmid, Schlesewsky & Bornkessel-Schlesewsky (2020) examine the order
of subjects and direct objects which differ in terms of animacy as (non-
)humanness, finding evidence that human referents precede non-human
ones. Such findings are important given that this (non-)humanness-based
animacy has previously been shown to co-determine the order of objects in
nominal DOCs (see Section 2.5) and also forms part of Siewierska’s (1988)
broader personal hierarchy (see Section 3.3). Combined with the above,
such experimental findings show that also this type of animacy relates to
processing, and means that animacy is no longer an outlier amongst the
factors determining the order of nominal DOCs.13

4.2 Expectations

The remainder of this paper addresses the above issues by presenting our
novel empirical study of pronominal DOCs in 17th and 18th century German.

The foregoing gives rise to the following expectations. Firstly, like in Fleis-
cher’s (2005, 2010a, 2010b, 2013) previous studies on historic German (see
Section 3.2), it is expected to find the marked Dat > Acc order in cases where
the dative pronoun is more accessible than the accusative pronoun.

Secondly, parallel to Rauth’s (2020) findings for the marked Acc > Dat
order in nominal DOCs in historic German (Section 2.1), we expect to find
more of the Dat > Acc order when the dative object is more salient than the
accusative object.

Thirdly, with respect to lexical information uniformity, the initial predic-
tion following Ortmann et al. (2024) and Voigtmann (2026) is that sentences
which contain pronominal DOCs might be more uniform in their attested or-

13 Interestingly, animacy always ranks “higher than word order” (Dröge et al. 2020: 223), but
only outweighs case marking when the case marking is ambiguous. When available and non-
syncretic, case is still the highest-ranking cue forGerman speakers to ensure the correct parsing
of a sentence (Dröge et al. 2020: 224). Fleischer’s findings and those of our novel empirical
study presented below would partially align with the first finding but not the second: greater
animacy –through the first- and second-person pronouns –allows for deviations from the un-
marked Acc > Dat order for historic German, yet not for modern Standard German, but this
effect is only seen with non-case syncretic first- and second-person pronouns (cf. Section 7.3).
However, other factors like the construction type and experimental set-up may explain this
distinction, which we leave for future research to consider. Further, note that Bader & Portele
(2025) show that pronominalisation is more frequent for animate referents. The writers of our
data have already decided to use pronouns, regardless of the degree of animacy of the refer-
ents. However, the differences shown by Bader & Portele (2025) with regard to referential
choice, could perhaps offer an explanation for the rarity of pronominal DOCs, which can be
investigated in future studies.
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der than their variant order. This is regardless whether that original order is
the unmarked Acc > Dat order or the marked Dat > Acc one.

Fourthly, relating lexical uniformity and unmarked case order, we may
expect to find a greater uniformity difference for the original order compared
with the variant order when the sentence is in the unmarked Acc > Dat case
order. This is based on an unmarked case order-based processing strategy.
Thiswould be parallel to bothOrtmann et al.’s (2024) andVoigtmann’s (2026)
findings (see Section 2.3).

However, there are three important caveats to these third and fourth ex-
pectations. First, the aforementioned previous findings by Ortmann et al.
(2024) relate to modern Standard German whereas our investigation will be
focused on 17th and 18th century German, which could give rise to differ-
ences. Second, and moreover, there are important reasons to think that the
lexical uniformity which was the focus of Ortmann et al. (2024) and Voigt-
mann (2026) may be of less importance to pronominal DOCs. Full noun
phrases are minimally formed of at least one nounwhich is usually combined
with one of a versatile range of definite and indefinite articles. In addition,
they may be combined with other lexical elements like attributive modify-
ing adjectives. With full noun phrases, lexical variation (between different
nouns, articles, and adjectives, etc.) thus plays a key role, so lexical unifor-
mity and processing differences caused by distinct orders are also predicted
to be important. In contrast, pronouns are always single-word units and are a
strictly confined class of items, with person, number and gender being the
only information which distinguishes the lemma of the various pronouns
from each other, making the grammatical case information visible from their
word forms even more important. Accordingly, this study will consider not
only lexical information uniformity, but also grammatical information unifor-
mity. Third, the above suggests that nominal and pronominal DOCs might
differ in their sensitivity to lexical uniformity and previous studies of nominal
DOCs have focused on lexical uniformity alone. However, an investigation of
grammatical uniformity ismore broadly relevant given that Voigtmann (2026:
34) nevertheless posits that her results may suggest “an interplay between
grammatical and lexical processing difficulties”.

Fifthly, and finally, regarding verb position, recall that Voigtmann (2026)
found an association between Dat > Acc and FV-L for nominal DOCs with
an uneven information profile in historic German (Section 2.4). Pronominal
DOCs differ from nominal DOCs in that this Dat > Acc order is the marked
one for the former but the unmarked one for the latter. However, we should
still expect to find an identical association between Dat > Acc and FV-L in
pronominal DOCs with less lexical uniformity because only the Dat > Acc

18



Double Object Order in historic German

order presents dative object first reducing the entropy on the further contin-
uations of the sentence (i.e., to ditransitives, cf. transitives).

5 DATA

5.1 Corpus

This novel study examines pronominal DOCs in the GerManC corpus (Ben-
nett et al. 2012, Durrell, Bennett, Scheible & Whitt 2012). The full corpus con-
tains 360 samples of around 2000words each from the period 1650–1800, with
equal representation of eight different genres (drama, newspapers, sermons,
personal letters, narrative prose, humanities, scientific, and legal texts) and
five different geographical regions (North German, West Central German,
East Central German, South-West German, and South-East German) in three
fifty-year time periods (1650–1700, 1700–1750, 1750–1800), totalling around
800,000 words. In this study, 336 texts were included from all genres except
personal letters – which are not freely available (Durrell et al. 2012: 2–3) –,
totalling around 660,000 words (see Ortmann 2023: 129). Crucially, the cor-
pus’ 1650–1800 period corresponds to the first part of the New High German
period (ca. 1650 to present), a period which continues into modern German.
Likewise, it overlaps with the first part of the life of Goethe, whose writings
were the focus of the most historicly recent of Fleischer’s (2010a) studies (see
Section 3.2). As such, using this corpus should allow us to ascertain variation
in pronominal DOCs in the most recent period for which it is already known
that such variation is substantially attested. Further, the GerManC allows for
the examination of these constructions across multiple different authors, gen-
res and regions. The corpus also has the advantage of being automatically
tagged for word tokens, sentence boundaries, normalised spelling variants,
POS tags, morphological tags, and grammatical function and dependency in-
formation (Durrell et al. 2012: 6–7).

5.2 Data Creation

In line with previous studies (Fleischer 2005, 2010a,b, Rauth 2020, Ortmann
et al. 2024, Voigtmann 2026), this study focuses on the variation of accusative
and dative objects in the so-calledmiddle field of the clause following the topo-
logical field model (see e.g. Wöllstein 2014).

Additional steps were then taken to identify examples with the third-
person singular neuter clitic pronoun (’)s. These are significant given that,
as already noted in Section 3, this clitic pronoun seems to be particularly fre-
quent in theDat >Acc order in previous studies of historic German (Fleischer
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2010b,a). However, Fleischer (2010a) is not able to firmly support this con-
clusion as the total number of instances of the clitic (’)s cannot be definitively
ascertained in his study (see also Fleischer 2013: 54–55, Footnote 6). In par-
ticular, Fleischer (2010a: 154, Footnote 10) notes that his corpus search was
unable to automatically identify instances of the clitic stuck directly onto the
preceding word without an apostrophe, like in the example in (9), in which
a clitic is attached to the end of the conjugated verb hab ‘have’.

(9) Ich
I

habs
have.it

dir
you

gesagt.
said

‘I said it to you.’

Inspection of our above initial results revealed no single instance in which
a clitic is stuck onto the preceding word in our set of pronominal DOCs. This
is despite the frequency of such instances in German more broadly. This
raised the question whether such instances could have resulted from incor-
rect tokenisation by the automatic parser. This would result in a form like
habs being treated as a single item and being assigned a verbal POS-tag only.
Such sentenceswould subsequently not be identified as relevantmiddle fields
with one accusative and one dative object andwould be omitted from the data
of interest.14 This suggested that pronominal DOCs of both orderings could
have been missed in the middle fields initially identified and checked by the
student research assistants.

To check for this issue, we semi-automatically identified potential addi-
tional examples as follows. First, all word forms were selected which ended
in the character s.15 Second, cases in which either these word forms them-
selves or –accounting for capitalisation differences –their lower case version
fully matched their lemma were removed. This is because instances of an s
cliticised to the word will necessarily not match a lemma form. Third, from
the initially selected examples, it was further identifiedwhich ones also ended
in es. In these cases, only those for which the lemma ended in ewere retained
and to which the addition of a clitic (’)s would result in an es ending. In con-
trast, other cases of word forms ending in es suggest, amongst others, certain
cases of adjectival agreement (e.g. ein großes Buch ‘a large book’). Fourth, a
set of further highly frequent word forms (i.e. das, Das, DAs ‘the’, was ‘what’,
muss ‘must’, vors ‘in front of the’, uns, vns, Uns, Vns ‘us’, Ins ‘in the’, übers
‘over the’), which seem definitely not to contain a clitic (’)s were also re-

14 Thanks to Cora Haiber for helping us to clarify this point.
15 For technical reasons, this further search was carried out on the 332 texts where any DOCs –

including any combinations of pronouns and full noun phrases – were initially identified, and
the additional four GerManC texts, where no DOCs at all were initially found, were omitted.
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moved from the examples of interest. Next, all sentences containing at least
one of the remaining word forms were identified. As clitic (’)s is necessarily
an accusative pronoun and the sentences of interest must also contain a da-
tive pronoun, this set of sentences was reduced to those which also contained
a pronominal word form independently annotated as dative elsewhere in the
corpus.16 These sentences were then checked manually by student research
assistants, with the instruction to identify any sentences containing a clitic
(’)s. From the resultant reduced set of sentences, examples containing a mid-
dle field with a clitic (’)s were then identified by the authors. This found 12
additional examples, resulting in a final total of 61 examples.17

5.3 Data Overview

Of these 61 examples, 28 (46%) exhibit the Acc>Dat order, while 33 (54%)
display the Dat>Acc order. It is evident that the present corpus does not
demonstrate the ratio of object orders annotated by Fleischer (2010a: 151).
He found only approximately 1/3 of Dat > Acc examples in the Goethe cor-
pus from roughly the same period. The marginal predominance of the Dat
> Acc order in the current data does not force us to posit an unmarked Dat
> Acc order here. In particular, recall from Section 3.2, that Fleischer (2005)
similarly found 58.4% Dat > Acc in his corpus study of Old High German
but still concluded that Acc > Dat was the unmarked order as it was attested
over the most distinct combinations of pronouns. Not only is positing an un-
marked Acc > Dat order in 17th and 18th century German compatible with
Fleischer’s conclusion in both this and his other studies of historic German,
but it is also supported by the many different pronoun combinations we note
in this order in Section 7.3. However, our corpus is nearly balanced, which
will be advantageous for the statistical analysis.

The following paragraphs describe the composition of our data in more

16 Such forms included the (potential) dative forms mir, Mir ‘me’, dir, Dir ‘you’, ihr ‘her’, ihm
‘him’, uns,Uns ‘us’, euch ‘you’, Ihnen ‘you’, Ihm ‘you’, Ihr ‘you’, ihnen ‘them’, as well as, more un-
expectedly, the nominative/accusative forms Sie ‘you’, es ‘it’, sie ‘she’. Nevertheless, all forms
annotated with dative were left in at this stage to ensure all examples of clitic (’)s were iden-
tified.

17 Nevertheless, interestingly all of the additional examples which this further search uncov-
ered had already been correctly lemmatised as es ‘it’, showing that they had been correctly
tokenised by the automatic parse. Importantly, we would, thus, expect that they should have
already been found in the initial search, contrary to fact. In combining the two searches de-
scribed abovewe tried to annotate the corpus as exhaustively as possible. Still, wemaynot have
found every pronominal DOC instance in the GerManC corpus as (semi-)automatic methods
of annotation are still error prone and a complete manual annotation would have been be-
yond the scope of the project. The data and the R-script used in this study are available at:
https://osf.io/ndfcw/overview?view_only=aaf6f0b68e8a48f0b61c665eb77f3dfd.
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detail: As demonstrated in Table 1, the majority – approximately 75% – of
instances occur within the Central German dialects, where Fleischer (2010a:
157, 2016) also describes freedom of variation in modern German.18 Never-
theless, dialectal word form-based features are sparse in all examples (e.g.
(10) from an ‘Upper German’ sermon).19 However, since it can be assumed
that a certain pronoun order is not a prominent, primary dialectal feature
(e.g. Schirmunski 1930: 118) compared to lexical or phonetic features, writ-
ers may have unconsciously transferred the pronoun sequence preferred in
their dialect into texts intended for a wider audience.20 Consequently, trans-
regional texts also exhibit sequences similar to those found in dialect, which
is also evident in our data.

(10) Herr
Lord

habe
have

Geduld
patience

mit
with

mir
me

ich
I

will
will

dir
you

s
it

alles
all

bezahlen
pay.back

‘Lord, please be patient with me, I will pay you back everything.’

(SERM_P2_OOD_1709_Orgel-48)

Table 1 provides an overview of the centuries. More pronominal DOCs
were found in the 18th than 17th century – even given that the GerManC con-
tains twice as many texts in the former as in the latter – though the distribu-
tion of the sequences is almost the same in both centuries. Overall, pronom-
inal sequences are most frequent in drama (n=35/61), which together with
sermons (n=9/61) and newspapers (n=2/61) “represent orally oriented reg-
isters” (Durrell et al. 2012: 1). More specifically, 75.4% (n=46/61) of our
examples occur in these three oral registers. However, there seems to be no
clear distinction in the proportion of the Dat > Acc order found in these gen-
res compared to the others. This suggests that variation in word order in

18 It should be noted that the dialect regions in the data we use here were recorded based on the
birthplace of the author, where this information was available. In the GerManC corpus meta-
data, dialect regions were coded according to the place of publication of the texts. Neverthe-
less, this does not accurately reflect the authors’ dialectal orientation. This has been demon-
strated in the case of Goethe, whose works exhibit dialectal influences, specifically from his
West Central German dialect (e.g. Fleischer, Cysouw, Speyer & Wiese 2018). However, given
that his works were published by a Leipzig-based publisher, the dialect region is coded as
East Central German in the GerManC. In instances where the author of a text was not speci-
fied, predominantly in legal and newspaper articles, the information provided by the corpus
meta-data in Bennett et al. (2012) was utilised.

19 That also means that we only have to consider Standard German (see Section 6.2 and Section
7.3) but not dialectal case syncretism as for example described by Ellsäßer (2020).

20 For dialect imitation and awareness of dialectal phenomena, see for example Purschke (2010),
Hettler (2014), Anders, Palliwoda & Schröder (2014), Schäfer (2017).
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Acc > Dat Dat > Acc Total
Dialect West Central German 11 (40.7%) 16 (59.3%) 27 (100%)
Region East Central German 9 (47.4%) 10 (52.6%) 19 (100%)

Upper German 3 (37.5%) 5 (62.5%) 8 (100%)
Low German 5 (71.4%) 2 (28.6%) 7 (100%)

Century 17th 6 (46,2%) 7 (53,8%) 13 (100%)
18th 22 (45.8%) 26 (54,2%) 48 (100%)

Genre Drama 18 (51%) 17 (49 %) 35 (100%)
Humanities 0 (0%) 2 (100%) 2 (100%)
Legal 2 (100%) 0 (0%) 2 (100%)
Narratives 4 (36.4%) 7 (63.6%) 11 (100%)
News 1 (50%) 1 (50%) 2 (100%)
Sermons 3 (33.3%) 6 (66.6%) 9 (100%)

Table 1 Distribution of Acc > Dat and Dat > Acc across dialect groups,
centuries and genres

pronominal DOCs is a feature of both registers which are orally oriented and
those which are not and that genre is not significant in determining that vari-
ation.

Having provided an overview of our data, the next section introduces
the measures on which information uniformity was calculated on this data to
determine the processability of each order.

6 CALCULATING INFORMATION UNIFORMITY

6.1 Uniform Information Density and Deviation of the Rolling Mean

In Section 2.2, it was noted that Ortmann et al. (2024) and Voigtmann (2026)
have determined ease of processing of nominal DOCs using surprisal (Hale
2001, Demberg & Keller 2008, Levy 2008, Levy & Jaeger 2007). Recall that
items with high surprisal are improbable and thus harder to process, and
those with low surprisal instead are probable, i.e., easier to process, in a given
context. From this also stems the much implemented UID hypothesis (Levy
& Jaeger 2007), according to which sentences should be structured to limit
variation in surprisal and maximise uniformity.
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Here, we measure UID through descriptive statistics proposed by Cusk-
ley et al. (2021). The Deviation of the Rolling Mean (DORM) is a statistic to
determine the information density of entire utterances. It is measured by cal-
culating the rolling means of adjacent information units and then determin-
ing how much variance there is in these rolling means across the utterance.
A high DORM indicates frequent peaks and troughs and low uniformity in
the information density across the utterance. With a low DORM, there are in-
stead fewer such peaks and troughs and the information distribution across
the utterance is thus more uniform, as predicted by the UID hypothesis.

As briefly mentioned in Section 2.2, Sikos et al. (2017), Meister et al.
(2021) and Gamboa et al. (2024) show that processing can be linked to UID
using different psychometric measures. Among others, reading times in
modern English data can be predicted by measures of local variance (Meister
et al. 2021: 966, equation (8); 970), which also directly resemble DORM to
some extent.21 Based on that, we argue that DORM can serve as an indicator
of processing, following Ortmann et al. (2024) and Voigtmann (2026) in this
assumption.

In addition to DORM itself, Cuskley et al. (2021) propose the Uniform In-
formation Density Optimization (UIDO) algorithm. This algorithm permutates
the ordering of information units in individual utterances, producing distinct
possible orderings of them.22 Amongst these orderings, UIDO then identifies
the one for which DORM is lowest, and the information density is thus most
uniform (i.e., optimised). As proposed by Cuskley et al. (2021) and imple-
mented for example by Wallenberg, Bailes, Cuskley & Ingason (2021) and
Voigtmann (2026), UIDO can be used to determine a calibrated DORM mea-
sure by subtracting an utterance’s UIDO from its actual DORM (i.e., DORM-
DORM(UIDO)). This calibrated DORM (henceforth: DORM(CALIB)) can
then be used to compare the information density of utterances which have

21 DORM itself was not used by Meister et al. (2021) and, to our knowledge, there are yet no
studies using DORM experimentally to model processing difficulties in contemporary data.

However, note that the predictability of reading time data also depends on how UID is
operationalised. Meister et al. (2021: 970), for example, also show that reading times can be
predicted even better by a “Super-Linear [...] operationalizations [of UID, ...] and a language-
wide notion of Variance” of English that requires the usage of context-sensitive surprisal val-
ues and the existence of a sufficiently unified language. Furthermore, the appropriate predic-
tion of reading times relies especially on how the surprisal values are obtained (Škrjanec, Broy
&Demberg 2023: 3489-3490). When analysing historic data, therefore, one can only ever draw
cautious conclusions, particularly as we are limited to the available (training) data. Even for
Early New High German, resources for large training corpora remain limited, which is why
the use of a UID operationalisation, which, like the calculation of local variation differences,
can be based on unigram surprisal values, is appropriate despite some drawbacks.

22 Nevertheless, as Cuskley et al. (2021: 4) stress, UIDO calculates a high number of orderings
but not all potential orderings.
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different lengths and contain distinct items.

6.2 Lexical and semi-grammatical Deviation of the Rolling Mean

An important further issue concerns which information units, DORM and
DORM(CALIB) should be calculated on. Wallenberg et al. (2021), Ortmann
et al. (2024) and Voigtmann (2026) focus on lexical information uniformity
only and thus use lemma-based calculations of DORM. Here, it will be mo-
tivated to use both lemma- and partially word form-based calculations of
DORM.

First, there are significant disadvantages of a purely lemma-based calcula-
tion, compared with a word form-based one, as used by Cuskley et al. (2021).
Most broadly, actual processing is based on both lexical and grammatical
processing (see e.g. Matchin, Brodbeck, Hammerly & Lau 2019, Fedorenko,
Blank, Siegelman & Mineroff 2020, Ortmann et al. 2024: 80). Indeed, as al-
ready noted in Section 4.2, Voigtmann (2026: 34) suggests that specific order-
ing effects found in nominal DOCs may be a consequence of the interaction
of lexical and grammatical processing difficulties. Only a word form-based
DORM can provide insights into such grammatical processing difficulties.

Further, the disadvantages of a lemma-based calculation are even more
significant for the current investigation of variation within pronominal se-
quences, compared with the previous applications of DORM. These were ei-
ther limited to the investigation of variation within nominal sequences (Ort-
mann et al. 2024, Voigtmann 2026) or comparisons of pronominal and nomi-
nal sequenceswithmixed pronoun/nounphrase sequences (Wallenberg et al.
2021). This greater disadvantage is because pronouns display much less lex-
ical variation than full noun phrases. Thus there may be little lexical unifor-
mity and processing difference between pronouns in the two orders.

Additionally, a word form-based calculation means the role of case syn-
cretisms can be considered.23 A few accusative and dative pronouns (i.e. uns
‘us’, euch ‘you (plural)’ ) are syncretic in modern Standard German, along-
side certain nominative and accusative pronouns (i.e., sie ‘her/they’, es ‘it’, Sie

23 Whilst this study focuses on historic German alone, case syncretisms have been posited to be
a core factor in explaining broader variation in the ordering of objects in ditransitives across
West Germanic (e.g. Speyer submitted). The loss of case marking in English, Dutch and Low
German case marking is directly related to the fixing of the ordering of objects (see, for ex-
ample, on Low German pronominal DOCs, which we do not consider here because none of
our examples displays Low German characteristics, Fleischer 2013), in cases where the indi-
rect object is not prepositionally marked. This contrasts with the greater freedom of ordering
in modern Standard German, where case marking is retained. Indeed, focusing on pronom-
inal sequences, direct and indirect object pronouns are overwhelmingly syncretic in modern
English and Dutch.
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‘you’).
Nevertheless, there are multiple reasons for the predominance of lemma-

based calculations in previous studies (see Ortmann et al. 2024: 80, Voigt-
mann 2026: 15-19). Firstly, lemmas are more frequent than the correspond-
ing individual word forms. A lemma-based calculation therefore counter-
acts data sparsity, which can be particularly problematic for historic stud-
ies given the limited amounts of available historic data. Secondly, there is
much orthographic variation in historic texts, creating more distinct word
forms. Thirdly, lemma-based calculations are blind to grammatical informa-
tion, meaning that they allow us to ascertain what the effect on processing
independent of such information is (i.e., lexical processing).

In sum, adopting a word form–based rather than a lemma-based calcula-
tion of DORM entails both advantages and disadvantages, several of which
are particularly relevant to the analysis of pronouns. Accordingly, here, an
almost exclusively lemma-based calculation (cf. Section 6.3) will be made
alongside a novel middle ground DORM calculation based on the grammat-
ical forms of pronouns but the lemmas of other forms. Indeed, the fact that
pronouns are a strictly confined class of items makes careful control of any
orthographic or parallel variation much more practically feasible than a full
word form-based calculation including other grammatical forms. However,
given that a comparison of this calculation with a lemma-based one may be
particularly insightful (Voigtmann 2026: 36), we will retain the latter along-
side the former.

We will henceforth refer to the lemma-based calculation of DORM as lex-
ical DORM and that based on word-forms of pronouns and lemmas of other
items as the semi-grammatical DORM.24

6.3 Calculating lexical and semi-grammatical DORM(CALIB)

DORM(CALIB) was calculated based on the code from Cuskley et al.
(2021).25 First, for lexical DORM(CALIB), the frequencies (i.e., unigram
surprisal values) were calculated based on the lemma form directly given
in the corpus. The only exception concerned second person politeness
pronouns: in addition to Sie/Ihnen ‘you (formal)’, some GerManC texts
also feature the second person politeness word forms, ihr and Er. These
forms are lemmatised according to the provided GerManC lemmatisation
as Ihr and Sie respectively. As demonstrated by their lemma frequencies in

24 In contrast to Ortmann et al. (2024: 67-70), we also base our calculations on these lemmas or
word-forms directly rather than using constituents (Voigtmann 2026).

25 https://github.com/CCuskley/NoiseResistance/blob/main/dormUido.R, last accessed
10.10.2025.
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the GerManC corpus, Er (n=852) and Ihr (n=1492) occur frequently but
have much lower lemma frequencies than Sie (n=6838). This means that,
under the assumption that they do not belong to a single speaker’s grammar,
retaining Er and Ihr as separate forms could significantly skew the relevant
unigram surprisal values. Further, this difference within politeness forms
is also a lexical rather than grammatical distinction. Occurrences of the
lemmas Er and Ihr were thus all calculated with the lemma Sie.26 As such,
this lexical DORM(CALIB) calibration is almost exclusively rather than fully
lemma-based.

The probability of a certain lemma form was calculated as its frequency
divided by the total number ofwords in the corpus. Its unigram surprisal was
calculated as the negative logarithm to the base 2 of this probability, (11).27

(11) Unigram surprisal(𝑤) = − log2 𝑃(𝑤)

Lexical DORM(CALIB) was calculated based on these unigram surprisal
values. This calculation can be illustrated by considering the fictive example
in (12).

(12) Das
The

Buch
book

ist
is

lang.
long

‘The book is long’

Given that lemmas necessarily ignore distinctions like case, gender and
number, the different items in (12) correspond to the lemmas d ‘the’, Buch
‘book’, sein ‘be’ and lang ‘long’. In the GerManC subcorpus used here, these
lemmas have the values shown in Table 2.

Table 2 shows that the unigram surprisal values for d and sein are lower
than those for Buch and lang. This indicates that the former are more frequent
in the context of the subcorpus than the latter.28 Next, the rollingmean of each
pair of unigram surprisal values was calculated, Table 3.

26 In our sample described in Section 5.3, there is only one instance
(DRAM_P3_NoD_1767_Minna-157) with a honorific Ihr (‘she’, meaning ‘you’) which is
syncretic with the third-person singular pronoun. Therefore, consideration of the parallelism
of honorifics (Simon 1997: 268) should be limited to its core for this study: all these forms are
united by their expression of polite address.
The other alleged example (SERM_P3_OOD_1751_Elisabetha-46) can be disregarded because
the author of the text uses supposed polite pronouns to refer to well-known religious or
historic figures in the text and does, thus, not refer to an addressee.

27 The probability is calculated as follows: 𝑃(𝑤) = ( frequency of word (𝑤)
total number of words ).

28 Surprisal differences between function and content words are, for example, also described by
Degaetano-Ortlieb, Kermes, Khamis & Teich (2019: 268).
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Lemma Unigram surprisal value
d 3.59
Buch 11.96
sein 5.23
lang 10.53

Table 2 Unigram surprisal values of selected lemmas

Lemma Unigram surprisal value Rolling mean
d 3.59

7.78
Buch 11.96

8.60
sein 5.23

7.88
lang 10.53

Table 3 Unigram surprisal values and rolling means of selected lemmas

As DORM equates to the variance of the rolling means of adjacent infor-
mation units – see the last column of Table 3 –, the sample variance of the
rolling means was obtained by first calculating the mean of the rolling means
(e.g., (7.78 + 8.60 + 7.88)/3 = 8.09). This figure was then subtracted from
each individual rolling mean and the result was squared, Table 4.

Rolling mean Deviation from mean Squared deviation
7.78 (8.09-7.78=) -0.31 0.0961
8.60 (8.09-8.60=) 0.51 0.2601
7.88 (8.09-7.88=) -0.21 0.0441

Table 4 Rollingmeans, deviations from themean, and squared deviations

These squared values were then summed and divided by one less than
the number of rolling means, creating a DORM for the example in Table
4 of 0.20, with the addition of a penalty depending on how many unique
permutations the items in the given sentence have. A DORM(UIDO)
was then calculated for the utterance’s items by applying DORM to the
optimal ordering identified by Cuskley et al.’s (2021) UIDO algorithm. This
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DORM(UIDO) was subtracted from the utterance’s original DORM to create
the lexical DORM(CALIB) for each utterance.

For the semi-grammatical DORM, the only difference to the above con-
cerned how the initial unigram surprisal values for the different pronoun
forms were calculated, based on word forms. Note here that, whereas these
word forms retain all case distinctions, the lemmatisation of the pronouns
instead matched their nominative case (e.g. mich (‘me’) corresponds to ich
(‘I’)). Accordingly, we can expect lower surprisal values for the lemmatised
data and as input to the lexical DORM compared to the semi-grammatical
data and semi-grammatical DORM.29 Rather than simply directly substitut-
ing pronoun lemmas for their corresponding word forms, it was important to
consider individual word forms to mitigate the orthographic variation found
also in historic pronoun forms. In light of this, first all the distinct word form
and lemma combinations with the POS-tag for personal pronoun (PPER) in
the entire corpus were identified. Word formswhich directly matched amod-
ern pronounword form andwhose lemma exactlymatched the corresponding
modern lemma (e.g. mich ‘me’ – ich ‘I’), including in capitalisation, were then
directly counted with their word form (i.e. mich). Similarly, capitalised word
forms which matched the uncapitalised modern pronoun word form (e.g.
Mich –mich) and the lemma appropriatelymatched, were also calculatedwith
the respectively uncapitalised word forms (i.e. mich).30 In direct parallel, un-
capitalised word forms which match the modern capitalised word form and
lemma (e.g. sie-Sie-Sie ’you (formal)’), were calculated with the capitalised
word form. Just as occurrences of the lemmas of the politeness pronouns Ihr
and Er were counted with the lemma Sie for the lexical DORM(CALIB), the
word form/lemma combinations ihr/Ihr and Er/Er were counted with Sie for
the semi-grammatical DORM(CALIB) to prevent these from skewing the un-
igram surprisal values. Likewise, those of dative Ihm/Er were counted with
dative Ihnen.

Phonological variants were replaced with the modern word form variant
most closely matching them, taking into account the lemma form provided.
For instance, the orthographic variant Imme ‘him’, lemmatised as er ‘he’, was
replaced with ihm ‘him’ (n=1188).31

29 Thanks to Joel Wallenberg for discussing this point with us.
30 Note that the fact that the lemma form also had to match means that the forms Sie, Ihnen ‘you

(formal)’ were still successfully differentiated from sie ‘she, they’ and ihnen ‘they’.
31 As well as nominative, accusative, and dative forms, the non-capitalised word-forms ihrer,

euer, unser, dein, meiner were used rather than their lemmas, and the non-capitalised forms of
the word-forms Seines, Ihrer (lemma sie), Dein, and Unsert also replaced their corresponding
lemmas. Further, other orthographic variants and their respective replacements were: tu-du,
si-sie, Si-sie, Sies-Sie, Vns-uns, u-du, vns-uns, ihme-ihm (lemma er), Ihme-ihm (lemma er), and
mehr-mir. The word forms inne and ich’s were left with their respective lemma forms sie and
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Moreover, occurrences of the word form s lemmatised as es – namely in-
stances of the clitic form of es – were counted with the full form es. This is
despite the fact that this clitic form is a distinct variant of the individual pro-
noun es. Hence, it would initially seem to have a parallel status to the distinct
case variants of individual pronouns, meaning it might be expected also to
be calculated separately for semi-grammatical DORM. However, clitic forms
are crucially phonological variants rather than grammatical variants. Indeed,
Fleischer (2010a: 152, Footnote 8) notes that even the orthographical form es
could correspond to a clitic use. This makes it impossible to definitively deter-
mine how many clitics of the third person neuter pronoun there actually are.
Moreover, we might expect the clitic form to be overwhelmingly restricted to
orally-near texts. Its low word-form frequency in the current corpus (n=225;
cf. n=3152 of es) might thus simply be an artefact of the composition of the
corpus rather than representative of a historic speaker’s actual grammar. As
such, instances of word form/lemma combinations s/es were also calculated
with instances of word form es, rather than separately.

6.4 Corpus of variants and calculating DORMdiff

In addition, the corpus of variants method was applied and DORMdiff calcu-
lated following Ortmann (2023), Ortmann et al. (2024). In this method, a
parallel – corpus of variants – is automatically created. This corpus is iden-
tical to the original corpus except in the variable of interest. In this case, the
variable of interest is the ordering of pronominal sequences. The corpus of
variants thus differs from the actual corpus only in that the ordering of these
pronouns is switched, with original Acc > Dat orders being changed to Dat
> Acc and vice versa. These instances are illustrated in the fictive (13) and
(14) respectively. 

(13) (a) Ich
I

gebe
give

es
it

ihm.
him

‘I give it to him’

(Original corpus; Acc > Dat)

(b) Ich
I

gebe
give

ihm
him

es.
it

‘I give him it’

(Variant corpus; Dat > Acc)
ich.
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(14) (a) Ich
I

gebe
give

ihm
him

es.
it

‘I give him it’

(Original corpus; Dat > Acc)

(b) Ich
I

gebe
give

es
it

ihm.
him

‘I give it to him’

(Variant corpus; Acc > Dat)

Variant lexical and semi-grammatical DORM values were then calculated
for each sentence in the corpus of variants in entirely the sameway as detailed
in Section 6.3. Next, these DORM values were compared to the original lex-
ical and semi-grammatical DORM for each sentence. The switching of the
accusative and dative pronouns in the resulting variant sentences leads to
distinct pairs involving these pronouns and the two adjacent items. This cre-
ates distinct rolling means and a distinct DORM. Further, a DORM(CALIB)
compares a sentence’s actual DORM to the optimal DORM(UIDO) based on
all possible permutations of the lemmas or word forms therein, whichmay or
may not actually be close to grammatical structures. In contrast, comparison
with these variant DORM figures crucially allows us to see for each sentence
whether the alternative pronominal order would result in more or less unifor-
mity. In contrast to DORM itself and DORM(CALIB), DORMdiff can also be
used for comparison of DORM between sentences containing distinct num-
bers of units. DORMdiff was calculated by subtracting this variant DORM
(DORMvariant) from the corresponding original DORM value (DORMorig),
(15) following Ortmann et al. (2024: 71).

(15) DORMdiff = DORMorig - DORMvariant

A DORMdiff other than zero indicates that either DORMorig or DORM-
variant has a smoother information profile than the other. More specifically,
if DORMdiff is below zero then DORMvariant was higher than DORMorig
and the information profile of the variant sentence was less smooth than that
of the original sentence. In contrast, a DORMdiff above zero indicates that
DORM-orig was higher and the original sentence had a less smooth informa-
tion profile than the variant sentence.
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7 ANALYSES

7.1 DORM(CALIB)

7.1.1 Lexical DORM(CALIB)

Based on the calculations in Section 6, we calculated the lexicalDORM(CALIB)
value of each sentence. Since our data is not normally distributed,32 we use
nonparametric tests in the following sections using R (R Core Team 2024).

The descriptive statistics are shown in Table 5. Both the median and the
mean of the Acc > Dat examples are nearly indistinguishable from the Dat
> Acc examples. In order to assess the significance of the difference between
the information profiles of Acc >Dat vs. Dat >Acc sentences, aWilcoxon test
was conducted, but the difference is not significant (𝑊 = 476, 𝑝 = 0.85, Cliff’s
𝛿 = 0.03 (95%𝐶𝐼 = −0.26/0.31)33). However, this result was expected. Fol-
lowing the UID hypothesis (Levy & Jaeger 2007), speakers design sentences
as optimally as possible. Thus, when they decide to use one or the other ob-
ject order, this should result in optimal utterances. Whether the choice of
a different word order would have been better will be described in the next
section.

Statistic Acc > Dat Dat > Acc All
n 28 33 61
Min 0.00 0.80 0.00
1st Quartile 2.55 2.58 2.58
Median 4.54 4.50 4.54
Mean 5.11 5.01 5.05
3rd Quartile 7.37 6.75 7.22
Max 17.0 19.1 19.14
SD 3.84 3.80 3.79
W 0.92, p<0.05 0.84, p<0.05 0.89, p<0.05

Table 5 Descriptive lexical DORM(CALIB) statistics

32 Normality was assessed using a Shapiro-Wilk normality test and QQ-plots , following Winter
(2020: 109–110).

33 Cliff’s 𝛿 was calculated using the effsize package in R (Torchiano 2020), following Meissel &
Yao (2024).
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7.1.2 Semi-grammatical DORM(CALIB)

Table 6 presents the semi-grammatical DORM(CALIB) values, which were
calculated as described in Section 6.3. Like the lexical DORM(CALIB) values,
the semi-grammatical DORM(CALIB) values are not normally distributed
and quite similar in the two object orders. Both the median (3.88) and the
mean (4.69) of the Acc > Dat semi-grammatical DORM(CALIB) values are
higher than those of the Dat > Acc order (median=3.37; mean=4.32) though
not significantly so (𝑊 = 424, 𝑝 = 0.59, Cliff’s 𝛿 = 0.08 (95%𝐶𝐼 ∶ −0.21/0.36)).

A comparison between all lexical DORM(CALIB) values and the semi-
grammatical DORM(CALIB) values has shown no significant difference be-
tween the values (W=2043, p-value=0.35). The separation of the data set ac-
cording to object orders does not result in significant differences either (Acc
> Dat: 𝑊 = 424, 𝑝 = 0.61; Dat > Acc: 𝑊 = 611, 𝑝 = 0.399). The reason why
the information profiles of Acc > Dat and Dat > Acc should, in fact, not dif-
fer has been given above and is in line with the UID hypothesis for naturally
produced data.

However, we expected differences between the lexical and semi-
grammatical DORM(CALIB) values.34 This must be attributed to the
similarity between the two data sets; normalising only pronouns does not
lead to sufficiently large differences in the data sets since all other words are
lemmatised in both sets.

However, the next section will show that the different surprisal input has
an effect on the DORMdiff values.

7.2 DORMdiff

As described in Section 6.4 and as done by Ortmann et al. (2024), we calcu-
late the difference in uniformity between the lexical information profile that
is actually found in the corpus (DORMorig) and the also possible variant
(DORMvar). When DORMdiff is negative, the variant has a less uniform,
i.e., harder to process the lexical information profile than the original sen-
tence. This might hint at a possible reason for a certain word order. Note
here, we use the notations Acc > Dat and Dat > Acc to refer to the original
word order.

34 Descriptively, however, lexical DORM(CALIB) values are higher than semi-grammatical ones.
Because pronoun lemmatisation depends on nominative forms only, their surprisal values are
naturally lower than those of content words (see Section 6.3), yielding higher DORM values.
Incorporating normalised data in the semi-grammatical DORM(CALIB) raises pronoun sur-
prisal, bringing surprisal values closer together, thus slightly reducing DORM.
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Statistic Acc > Dat Dat > Acc All
n 28 33 61
Min 0.07 0.12 0.07
1st Quartile 2.39 2.35 2.37
Median 3.88 3.37 3.74
Mean 4.69 4.32 4.49
3rd Quartile 6.89 5.81 6.26
Max 13.20 16.80 16.78
SD 3.25 3.48 3.35
W 0.93, p<0.1 0.87, p<0.05 0.91, p<0.05

Table 6 Descriptive semi-grammatical DORM(CALIB) statistics

7.2.1 Lexical DORMdiff

The results for lexical DORMdiff can be found in Table 7. Overall, the lexical
DORMdiff valuesmostly cluster around zero, indicating a closeness of variant
and original sentences. First, all sentences taken together, the mean DORMd-
iff is negative (-0.06). The variants are slightly less smooth than the original
sentences, but not significantly different from zero as a Wilcoxon signed rank
test conducted in R has shown (𝑉 = 949, 𝑝 = 0.98, Cohen’s 𝑟 = 0.003).35 This
is more pronounced in the Acc > Dat sentences; both median (-0.008) and
mean (-0.18) are negative here. The Dat > Acc sentences also show values
close to zero, but median (0.02) and mean (0.04) are positive. The difference
between the two object orders is at the significance value as a Wilcoxon test
conducted in R (R Core Team 2024) has shown (𝑊 = 328, 𝑝 = 0.05, Cliff’s
𝛿 = −0.29 (95%𝐶𝐼 ∶ −0.54/0.002)). Neither the lexical DORMdiff values for
Dat > Acc (𝑉 = 349, 𝑝 = 0.23, Cohen’s 𝑟 = 0.21) nor those for Acc > Dat
(𝑉 = 151, 𝑝 = 0.25, Cohen’s 𝑟 = 0.22) differ significantly from zero. The
effect sizes are also small.

Accordingly, one cannot state that the original object order has a more
uniform lexical information profile. Pending further discussion in Section 8,
this raises the question whether the use of the two orders can instead be re-
lated to a grammatical information profile difference. Accordingly, the next
section focuses on the semi-grammatical DORMs.

35We calculated the effect size r (Cohen 1988: 77-81) with the rstatix package in R (Kassambara
2023).
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Statistic Acc > Dat Dat > Acc All
n 28 33 61
Min -1.62 -0.64 -1.62
1st Quartile -0.26 -0.02 -0.07
Median -0.008 0.02 0.01
Mean -0.18 0.04 -0.06
3rd Quartile 0.03 0.11 0.05
Max 0.379 1.28 1.28
SD 0.46 0.29 0.39
W 0.72, p<0.05 0.74, p<0.05 0.74, p<0.05

Table 7 Descriptive statistics for lexical DORMdiff of Acc > Dat,
Dat > Acc and all data

7.2.2 Semi-grammatical DORMdiff

As already noted in Section 6.4, the semi-grammatical DORMdiff was
similarly calculated by subtracting the semi-grammatical DORM of the
variant from the semi-grammatical DORM of the original. The results are
summarised in Table 8. Like the lexical DORMdiff, the semi-grammatical
DORMdiff values cluster around zero. All semi-grammatical DORMdiff
values have a median of -0.03 and a mean of -0.11. These values are negative
and indicate that the variant has a less smooth information profile than the
original. Yet, the effect is again not significant (𝑉 = 770, 𝑝 = 0.21, effect size
Cohen’s 𝑟 = 0.16).

However, semi-grammatical DORMdiff reveals the important difference
between the two orders. On the one hand, the Acc > Dat data has a positive
median (0.016), but a negative mean (-0.05). It is not significantly different
from zero (𝑉 = 226, 𝑝 = 0.61, effect size Cohen’s 𝑟 = 0.099). On the other
hand, in the Dat > Acc order, median (-0.08) and mean (-0.17) are crucially
negative and significantly different from zero (𝑉 = 147, 𝑝 < 0.05) and the ef-
fect size is moderate (Cohen’s 𝑟 = 0.42). The difference is visualised in Figure
1. Consequently, using the unmarked Acc > Dat order would have resulted
in a substantially more uneven semi-grammatical distribution of information
for these sentences. This suggests a significant processing advantage for the
marked Dat > Acc order in these cases.
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Statistic Acc > Dat Dat > Acc All
n 28 33 61
Min -5.07 -2.30 -5.07
1st Quartile -0.19 -0.25 -0.23
Median 0.016 -0.08 -0.03
Mean -0.05 -0.17 -0.11
3rd Quartile 0.27 0.004 0.10
Max 1.99 0.54 1.99
SD 1.15 0.48 0.85
W 0.66, p<0.05 0.75, p<0.05 0.65, p<0.05

Table 8 Descriptive statistics for semi-grammatical DORMdiff of Acc >
Dat, Dat > Acc, and all data

7.2.3 Summary DORMdiff

Table 9 presents a summary of the lexical and semi-grammatical DORMdiff
values. The results of the lexical DORMdiff do not suggest a lexical processing
advantage for either order. However, the semi-grammatical DORMdiff in-
stead revealed a significant grammatical processing advantage of the marked
Dat > Acc order in sentences in which it is chosen over the alternative Acc >
Dat order. The next subsections consider the other factors of interest which
may determine this grammatical processing advantage, namely accessibility
(animacy as pronoun type, salience) and verb position.

Type Condition Median Mean V p Effect size 𝑟
Lexical All 0.01 -0.06 949 0.98 0.003 (small)

Acc > Dat -0.008 -0.18 151 0.24 0.22 (small)
Dat > Acc 0.02 0.04 349 0.22 0.21 (small)

Semi- All -0.03 -0.11 770 0.21 0.16 (small)
gram- Acc > Dat 0.016 -0.05 226 0.61 0.099 (small)
matical Dat > Acc -0.08 -0.17 147 <0.05 * 0.42 (moderate)

Table 9 DORM results summary
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Figure 1 Boxplot of the semi-grammatical DORMdiff values.

7.3 Animacy as pronoun type

As noted in Section 3, a substantial finding in prior research on the pronomi-
nal DOC is that the marked Dat > Acc order predominantly occurs with spe-
cific types of dative and accusative pronouns (Fleischer 2005, 2010a,b, 2013).
Further, Fleischer (2010a,b) analyses these facts in terms of animacy. In Sec-
tion 4, we showed that such an animacy-based distinction relates to accessi-
bility and, accordingly, processing. As we detail below, the findings of these
studies and expectations in relation to animacy are corroborated by our data
set, which further suggests a role for accusative-dative syncretism.

All but one of the instances of the marked Dat > Acc order in our data
set possess a first- or second-person dative pronoun, whilst instances of the
Acc > Dat order permit greater flexibility with regard to the pronouns (see
Figure 2).36 The much higher number of different combinations of pronouns
in the Acc > Dat order compared with the Dat > Acc one further supports
the assumption following Fleischer (2005) that the former is the unmarked
one. Further, considering pronoun combinations in more detail, a significant

36 This pronoun is originally capitalised, however, this does not indicate that it is addressing the
audience as pronouns referring to historic or religious people like apostles are always capi-
talised in this sermon (sentence SERM_P1_NoD_1677_LeichSermon-24).
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proportion (36.36%) of Dat > Acc instances are constructed with the pro-
noun mir (‘me’) and a clitic (’)s (‘it’), followed by a combination of mir and
es (‘it’) (21.21%), and one of eithermir and ihn (‘him’) (15.15%) or dir (‘you’)
and clitic (’)s (‘it’) (15.15%). This is consistent with there being a significant
distinction in animacy between these combinations in line with Fleischer’s
(2010a, 2010b) proposal on animacy and the proposal here relating animacy
to accessibility.37
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Figure 2 Heatmap of pronoun combinations

However, collectively the clitic and full forms of the third-person singu-

37 Fleischer (2010a,b) only used part of Siewierska’s (1988: 30) personal hierarchy (see Section
3.3). Her full hierarchy also differentiates humans as more animate than non-humans, and
orders “abstracts” as the least animate elements of all. Whereas all third-person pronouns
in German can refer to humans, these facts are likely to have influenced many uses of them,
including the correlative pronoun uses of es discussed in Section 7.4. This would make these
uses less animate and thus also less accessible.
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lar neuter pronoun (i.e., ’s, es ‘it’) occur in a similar proportion of instances
of the Dat > Acc order (n=25/33, 75.75%) as that of the Acc > Dat order
(n=20/28, 71.43%). In contrast, ihn ‘him’ accounts for a substantially higher
proportion of the Dat > Acc order (n=7/33, 21.21%) compared with that of
the Acc > Dat order (n=2/28, 7.14%). Moreover, a significant difference be-
tween the two orders emerges when the clitic and full pronoun instances of
the third-person singular neuter pronoun are distinguished, broadly in line
with Fleischer (2010a, 2010b; see Section 3.2). On the one hand, whereas es
accounts for 57.14% (n=16/28) of the Acc > Dat order, ’s accounts for only
14.29% (n=4/28) of it and is only found in dramas. On the other hand, es only
accounts for 21.21% (n=7) of the Dat > Acc order, whilst ’s instead accounts
for 54.54% (n=18/33) of it. The clitic s occurs in dramas (n=7), narrative texts
and sermons (n=10, 5 each), and in newspaper articles (n=1).38

Recall also from Section 6.3 that for the unigram calculations for both lex-
ical and semi-grammatical DORM, we counted instances of the clitic s with
those of the word form es. This was because instances of the former may be
written as the latter and also are more expected in orally-near texts, whereas
the GerManC corpus contains a mixture of orally-near and non-orally-near
texts. This means it is not possible to find information uniformity differences
based on the use of clitic s rather than the full pronoun here. However, the
effects of this distinction might be examined in future in an accurately tran-
scribed spoken corpus of modern German.

Consideration of the different pronoun combinations also allows us to
see that some effect of morphological syncretism can be observed relating
specifically to pronouns with an accusative-dative syncretism, rather than a
nominative-accusative one.

Firstly, the nominative-accusative syncretic pronouns are sie ‘she’, es ‘it’ –
in both its clitic and full pronoun forms –, sie ’they’ and the honorific pronoun
Sie ‘you’ (Section 6.2). Amongst the first four, sie ‘they’ and Sie ‘you’ as ac-
cusative pronouns are not attested in either order. Similarly, whilst there is a
distinction in the relative frequency of the clitic and full pronoun forms, there
are similar total proportions of the third-person singular neuter pronoun. In
contrast, whilst sie ‘her’ is infrequent in our sample, it occurs slightly more
in the Acc > Dat order (n=2/28, 7.14%) compared with the Dat > Acc one
(1/33, 3.03%). Whilst it is difficult to draw conclusions for sie, the similar
proportions for es ‘it’ could follow from the fact that the subject in German
typically appears before a double object sequence and this subject es already

38 It cannot therefore be ruled out that phonotactic principles also influence the use of the clitic or
that it is related to conceptual orality (e.g., Koch & Oesterreicher 1985, Ágel & Hennig 2006).
A more detailed examination of these factors would exceed the scope of this paper, but could
be considered in future studies.
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disambiguates es ‘it’ as a direct object (i.e., accusative) rather than a subject
(i.e., nominative). Our data thus do not point to an effect of morphological
syncretism for pronouns with a nominative-accusative syncretism.

Secondly, however, the accusative/dative form of the second-person
(in)formal plural ihr ‘you’, euch, and that of the first-person plural wir ‘we’,
uns are syncretic between accusative and dative case.

When the addressee encounters one of these pronouns in themiddle field,
it will be ambiguous between a direct and indirect object reading, assuming
that both readings are thematically plausible. Interestingly, in our data, we
find only one instance of the Dat > Acc order that contains one of these pro-
nouns (euch; 3.03%), whilst the Acc > Dat order contains one instance of uns
(3.57%), and three instances of euch (10.71%). Whilst these total figures are
low, this crucially matches Fleischer (2010b: 530; see Section 3.2). He found
126 instances of the second-person plural in his examples, of which only 7%
(n=9/126) occurred in the Dat > Acc order. Importantly, combined, these
results suggest an effect of morphological syncretism for pronouns with an
accusative-dative syncretism. These differences support the hypothesis that
the ambiguity of these pronouns makes these sentences more difficult to pro-
cess. This thus leads to the Acc >Dat order being used because it has a strong
processing advantage from being the unmarked case order for pronominal
DOCs.

These conclusions about morphological syncretism can help to explain
an important broader property of our data which was already highlighted by
Fleischer (2010a,b). This is the fact that it is only first- and second-person sin-
gular pronouns, and not their plural counterparts, which occur frequently in
the marked Dat >Acc order. Indeed, on the basis of this distinction, Fleischer
(2010a,b) must posit that singulars have greater animacy than plurals in or-
der to ensure that Siewierska’s (1988) personal hierarchy and animacy apply
only to the former and not to the latter. Instead, here, what is relevant is that
euch ‘you’ and uns ‘us’ have an accusative-dative syncretism which creates a
processing disadvantage which could be resolved by the use of the unmarked
case order-based processing strategy.

Our analysis of pronoun types thus reveals that Dat > Acc is overwhelm-
ingly associated with first- and second-person singular dative pronouns and
in sequences in which these combine with much less animate pronouns. In
line with Fleischer (2010a,b), there was also a higher proportion of instances
of the clitic ’s compared with the full pronoun es in the Dat > Acc order, and
vice versa for the Acc > Dat order. These facts still currently remain with-
out an explanation, but will be further examined in the logistic regression in
Section 7.6. Moreover, the lack of association of first- and second-person plu-
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ral pronouns with the Dat > Acc order can be explained by their accusative-
dative syncretism.

7.4 Salience

One of the most influential factors leading to the marked order for nominal
DOCs is givenness, following the given > new claim (Section 2.1). As al-
ready noted, givenness has not yet been suggested for the order of pronouns,
because traditional descriptions of givenness fail to draw fine-grained distinc-
tions in givenness. Further, to our knowledge, Rauth (2020) is the only one
who included salience to account for differences within the status of given
information for nominal DOCs, stating a preference for more salient > less
salient. We adapt this for our pronouns.

The salience of objects formed by third-person pronouns was manually
annotatedwith reference to Riester & Baumann (2017) using coreference dur-
ing the data collection. Thus, the number of words, excluding punctuation
marks, between the pronoun and its antecedent was counted. (16) illustrates
the procedure. The pronoun it in the second sentence is coreferent with book
in the first sentence. The count is made up to the last word of the constituent
to which the antecedent belongs.39 The distance here is 4. For the indirect
object her in (16), the distance to its antecedent mother is 11.

(16) My brother has asked me to buy [our mother] [the new book by
Krasznahorkai]. I will give it to her tomorrow.

Coreferences for the first- and second-person pronouns are not relevant
as they are extra-textually given (see Section 4.1). Accordingly, we assigned
0 for the distance of first and second person.

Furthermore, 15 sentences contain the accusative pronoun es ‘it’ function-
ing as a correlative pronoun, in which it correlates with a clause or a noun in
the same or a subsequent sentence. For instance, in (17), es ‘it’ correlates with
the subordinate clause.

(17) Ich
I

sagte
said

es
it

Ihnen
you

schon
already

einmal,
once

daß
that

ich
I

eine
a

ganze
some

Zeit
time

her
long

nichts
nothing

tue,
do

zu
to

lediglich
only

nichts
nothing

aufgelegt
willing

bin;
am

39 Relative clauses constitute an exception to this rule, as they can be extraposed and complex.
This makes it possible for the referring pronoun to still be within the relative clause, i.e., in
the constituent to which it refers. In order to account for this possibility, the distance count is
initiated at the reference noun of the relative clause.
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‘I have already told you that I have not been doing anything for quite
some time, that I am simply not in the mood for anything.’

(NARR_P3_WMD_1782_Fragmente-41)

Such correlative pronoun accusative objects were annotated as not appli-
cable (NA) because there is no coreferent in the previous discourse. Figure 3
presents the different distances for dative and accusative pronouns and lists
the actually occurring distances.

Figure 3 Salience Frequencies

We assume that more salient (i.e., ‘shorter distance to its coreferent’) >
less salient (i.e., ‘longer distance to its coreferent’) also influences the pronoun
order. Accordingly, we expect the dative pronoun in Dat > Acc sentences
to have a smaller distance to its antecedent compared to the distance of the
accusative object to its coreferent in the same sentences.

This is the case in 81.81% of the Dat > Acc cases (n=27). For 6 sentences
(18.18%), the distance difference could not be calculated because these ac-
cusative pronouns were correlative pronouns. However, the Acc > Dat sen-
tences rarely follow this principle: in 11 sentences with Acc > Dat (39.3%),
the dative is more salient than the accusative pronoun.40 Only 6 sentences
follow the ‘more salient > less salient’ principle in the unmarked object or-
der (21.4%), in two sentences both objects are equally salient (7.1%), and no
distance could be measured for the remaining 9 instances (32.2%).

40 This may be caused by the majority of dative objects in both orders being first- or second-
person pronouns.

42



Double Object Order in historic German

Further, the above categorical measure tells us only whether the dative
object ismore salient than the accusative object or vice versa. Yet, the previous
mention of a dative or accusative objectmay bemuch closer in some examples
than others. We thus calculated the numerical salience difference as follows
(18):

(18) salience difference = distance of dative pronoun - distance of
accusative pronoun

Table 10 illustrates the distribution of distance differences between dative
and accusative objects. For Acc > Dat, the values range from -29 to 28, with
a median of -3 and a mean of 0.16. For the Dat > Acc data, the values range
from -48 to -3, with a median of -10 and a mean of -13. Further, the difference
between the two orders is significant (𝑊 = 432, 𝑝 < 0.05) and has a large
effect size (Cliff’s 𝛿 = 0.68, 95%𝐶𝐼 ∶ 0.37/0.86). In the Dat > Acc sentences,
the dative is far more salient than the accusative object, compared to the Acc
> Dat cases. The results are visualised in Figure 4.

Statistic Acc > Dat Dat > Acc All
n 19 27 46
Min -29 -48 -48
1st Quartile -6 -16.5 -11
Median -3 -10 -6
Mean 0.16 -13 -7.57
3rd Quartile 5.5 -5 -3
Max 28 -3 28
SD 12.2 10.8 13.05
W 0.91, p<0.01 0.80, p<0.05 0.92, p<0.05

Table 10 Descriptive statistics for salience differences of Acc > Dat, Dat >
Acc, and all data. Note here that n refers to the number of exam-
ples without instances with correlative es.

As such, the Dat > Acc order not only displays a higher proportion of
examples in which the dative object is more salient than the accusative object,
but also a greater salience difference.

7.5 Full Verb Position

Following Voigtmann (2026), we analyse the distribution of the object orders
depending on the full verb position. We expect the position of the full verb
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Figure 4 Boxplot of the salience differences

to influence the object order due to valency. On the one hand, valency coded
in the full verb determines the necessary arguments in a clause. In this case,
a certain alignment of arguments is no longer crucial. On the other hand, a
certain combination and order of arguments can limit the number of possible
constructions and, thus, verbs (see Sections 2.4 and 4.2).

The categorisation of sentences as FV-2 or FV-L was determined manu-
ally. In the event that the lexical verb is located in the LSB of the sentence
containing the relevant objects, the sentence is classified as FV-2 (19a). This
is particularly evident in imperatives or in sentences in the present tense and
past tense in active voice, as well as in conditional V1 sentences, which were
not present in the corpus. For all other sentences containing the full verb in
the RSB, the label FV-L was used (19b).

(19) (a) Erklärt’s
Explain-it

uns.
us

‘Explain it to us.’

(DRAM_P3_OMD_1788_Egmont-87)

(b) Ich
I

habe
have

es
it

ihm
him

versprochen.
promised
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Figure 5 Object order and full verb position

‘I have promised it to him.’

(DRAM_P2_WMD_1745_Zuegellose-114)

We find 21 sentences with the lexical verb in the LSB (n(Acc > Dat)=
9) and 40 sentences with the lexical verb at the end of the clause (n(Acc >
Dat)=19). Figure 5 shows, however, that the different object orders are nearly
evenly distributed across the two verb positions. Dat > Acc occurs slightly
more often in FV-L sentences (n=21, 52.5%) than Acc > Dat (n=19, 47.5%).
Furthermore, Dat > Acc is also slightly more frequent in the FV-2 sentences
(n=12, 57.1%) than Acc > Dat (n=9, 42.9%).

Section 7.3 showed that the vast majority of instances of dative pronouns
which are accusative-dative syncretic (euch ‘you’, uns ‘us’) occur in the Acc >
Dat order, despite being first- or second-person pronouns. This follows from
the fact that, being syncretic, they are not expected to directly disambiguate
the valency of the verb and there will be no advantage of placing them early.
This is also despite the fact that themajority of sentences with these pronouns
occurring in the Acc > Dat order have the full verb in the RSB (n=3/4, 75%).

Note also that the marginal nature of the overall differences is not surpris-
ing when we recall that, for nominal DOCs, Voigtmann (2026) only found an
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association betweenDat >Acc and FV-Lwhen lexical information profilewas
taken into account (see Section 4.2). As detailed in the next subsection, the
final part of our analysis will therefore use logistic regression to determine
the influence of the full verb position and the other above factors relative to
one another.

7.6 Logistic regression

Todetermine the influence of the information profile of a sentence on its object
order, we will follow the procedure in Voigtmann (2026). There, solely the
lexicalDORMcalculated onunigram lemma surprisalwas used. Voigtmann’s
(2026)DORMcalculation corresponds to the lexical DORMcalculation in this
study. The lexical DORMwas selected as it has been demonstrated in Section
7.1.2 that the semi-grammatical and lexical DORMvalues are not significantly
different from one another. As grammatical information is not encoded in
lemmata, it follows that the object order is not encoded either. This allows for
a more accurate separation of the prediction of grammatical object order, the
dependent variable, and the lexical information profile, which represents one
of the independent variables.41

The dependent variable is the object order. Dat > Acc is coded as 1, Acc
> Dat as 0. Accordingly, the graphs will show the predicted likelihood of
Dat > Acc on the y-axis. The independent variables are the centered and
standardised42 lexical DORM(CALIB), the centered salience difference, the
sum-coded full verb position (FV-2=-0.5, FV-L=0.5) and the sum-coded da-
tive and accusative pronouns. The latter have been coded as follows: First-
and second-person dative pronouns (mir ‘me’, dir ‘you’, euch ‘you’, uns ‘us’,
Ihnen ‘you’) were clustered and coded as -0.5, all other dative pronouns were
clustered and coded as 0.5. This is because we and Fleischer (2005, 2010a,b,
2013, 2016) have shown that Dat > Acc becomes more likely when the dative
object is a first- or second-person pronoun. For the accusative pronouns, it
is more relevant whether the pronoun is clitic or not. Accordingly, the clitic
’s was coded as -0.5 and all other accusative pronouns receive the value 0.5.
Additionally, we include the interaction between the lexical DORM(CALIB)
and the full verb position since it has been significant in Voigtmann (2026).43

However, our data set of 61 sentences is very small. Therefore, we use
Firth’s logistic regression using the R-package logistf (Heinze, Ploner, Jiricka
& Steiner 2025) as it reduces the bias in coefficient estimates and deals with

41 For a discussion of the encoding of the object order, see Ortmann et al. (2024: 71-72).
42 Both is recommended when including interactions in a model (Winter 2020: 87-89, 137-139).
43 Initially, we also included the interaction between full verb position and salience difference

but the model does not converge with this interaction.
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Coef. SE Lower Upper Chisq p
(Coef.) 0.95 0.95

Intercept 0.10 0.64 -1.75 1.50 0.019 0.89
lex. DORM(CALIB) -0.18 0.38 -1.15 0.92 0.15 0.70
FV-Position -1.33 0.89 -3.89 0.49 2.04 0.15
Dative -2.07 1.21 -6.07 0.26 3.00 0.08 .
Accusative -0.68 0.80 -2.47 0.92 0.69 0.41
Salience Diff. -0.12 0.06 -0.31 -0.01 5.23 0.02 *
lex. DORM(CALIB) 1.64 0.78 0.26 4.08 5.72 0.02 *
× VF-Position

Table 11 Regression results

small or low-event samples (Puhr, Heinze, Nold, Lusa & Geroldinger 2017:
2302).44 The results are shown in Table 11.

The regression analysis tentatively confirms the influence of the dative
pronoun (𝛽 = -2.07, p < 0.1). This observation aligns with Fleischer’s (2005,
2010a, 2010b, 2013, 2016) findings, highlighting the significance of the dative
pronoun’s role in determining the object order (Figure 6). Whether the ac-
cusative object is a clitic or not is, however, irrelevant (𝛽 = -0.68, p = 0.40).

The salience difference, in contrast, influences the pronominal object or-
der (𝛽=-0.12, p<0.05) as visualised in Figure 7. When the accusative object
is less salient than the dative object, which is indicated by higher negative
values, it is more likely to observe Dat > Acc as predicted. When the dative
object is less salient than the accusative object, Acc >Dat becomesmore likely.
Since we have shown that more salient > less salient corresponds to more ac-
cessible > less accessible, this further evidences the role of accessibility. We
will discuss this point in greater detail in the next section.

Finally, an interaction emerges between the lexical DORM(CALIB) and
the position of the lexical verb (𝛽 = 1.64, p < 0.05). Specifically, the order Dat
> Acc becomes more likely when DORM(CALIB) increases in combination
with a FV-L-structure, while the reverse order Acc > Dat is favoured when
DORM(CALIB) increases in a FV-2-structure (Figure 8).

We assume that the writers deliberately chose the words they used and

44 The code looked like this: logistf(Object Orderlẽxical DORM(CALIB)*FV-Position+Dative
Pronoun+Accusative Pronoun+Salience Difference, data=Pronoundata). Note further, that
the sentences without a salience annotation are excluded as well because their salience dis-
tance is NA. Accordingly, only 47 sentences are considered in the regression analysis.
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Figure 6 Predicted likelihood of Dat > Acc depending on dative pronouns

consequently accepted a higher DORM because of the suitability of the sen-
tence in terms of content. Accordingly, DORM should be treated as a rel-
atively fixed factor. Similarly, the position of the lexical verb is not subject
to manipulation. The resulting constellation implies that when a clause is
characterised by an uneven lexical information profile and the verb occurs in
clause-final position, the marked order Dat > Acc is preferred.

Additional support comes from the complementary pattern with Acc >
Dat. Under conditions of high DORM, Acc > Dat is more frequent, presum-
ably because the required valency is already specified, making such a restric-
tion unnecessary.

8 DISCUSSION

This paper aimed to determine to what extent ease of processing could be
seen as the primary driver of word order variation in pronominal DOCs in
historic German. Accordingly, it sought to establish the extent to which word
order variation in pronominal DOCs in historic German was driven by the
same factors as word order variation in nominal DOCs in historic German.
Sections 8.1 and 8.2 respectively show that this study demonstrates that both
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Figure 7 Predicted likelihood of Dat > Acc depending on salience differ-
ences

Figure 8 Interaction plot of full verb position and lexical DORM(CALIB)
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of these questions can be answered affirmatively. In addition, Section 8.3 then
very tentatively considers the related question as to what might explain the
significant differences in word order variation in pronominal DOCs between
historic German and modern Standard German, and whether these relate to
the changes found in nominal DOCs.

8.1 Pronoun order variation as determined by grammatical processing

With regard to the first question, the novel findings presented above support
the hypothesis that ease of processing is the primary driver of word order
variation in pronominal DOCs in 17th and 18th century German. They also
show that this is more specifically driven by accessibility-, verb position- and,
most importantly, unmarked order-based processing strategies. 

In particular, the finding of a negative semi-grammatical DORMdiff for
the marked Dat > Acc order (Section 7.2.2) showed that this order results
in a more uniform information profile for those sentences than the alterna-
tive Acc > Dat order. In line with the UID hypothesis (Levy & Jaeger 2007),
this suggests that the marked Dat >Acc order is easier to process than the un-
markedAcc >Dat order for these sentences. In contrast, we found near-equal
lexical DORM(CALIB) for both orders in the entire GerManC and that nei-
ther lexical DORMdiff value differed significantly from zero. This points to
no lexical processing distinction between the two orders. As such, the semi-
grammatical DORMdiff should arise solely from a grammatical, rather than
(partially) lexical processing difference.

In turn, our broader results provide evidence that this grammatical pro-
cessing advantage in sentences with the Dat > Acc order is explainable by
accessibility and verb position. Although, as one reviewer pointed out, ac-
cessibility is more closely linked to discourse-related processing and verb po-
sition to structural processing, we assume that both sources are drawn upon
in sentence processing (see Section 3.3, Footnote 10).

First, the role of accessibility is evidenced by both the findings on pronoun
types and salience. For pronoun types, replicating Fleischer (2005, 2010a,b,
2013), nearly all instances of the Dat >Acc contained a first- or second-person
dative pronoun. This replication is particularly significant given that the Ger-
ManC features multiple different texts from distinct authors (see Section 5.1;
cf. Fleischer 2005, 2010a, 2010b, 2013). When its clitic and full forms are
counted together, a similar high proportion of instances of the third-person
accusative neuter pronoun occur with both orders. However, their frequency
in the Dat > Acc order is still commensurate with a high difference in acces-
sibility between them and the overwhelming first- or second-person dative
pronouns. This influence is also tentatively evidenced by the logistic regres-
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sion where we showed that Dat >Acc is more likely for these pronouns when
other factors are controlled for. Our results for pronoun type also suggest that
an animacy advantage is dependent on the relevant first- and second-person
pronouns not beingmorphologically syncretic. Such syncretismwould create
a processing difficulty which could be compensated by using the unmarked
case order.

Similarly, for the vast majority of Dat > Acc DOCs (81.81%), it has been
shown that the dative pronoun is more salient than the accusative pronoun.
The logistic regression also showed that Dat > Acc is more likely with an
accusative pronoun, which is less salient compared to the dative pronoun.45

In Section 2.4, with reference to Voigtmann (2026), we described an inter-
action between the full verb position and its predictive power for the rest of
the sentence, which is also evident in the sequence of pronouns (see Section
7.6, Table 11 and Figure 8). 

Given that speakers have little control over verb position and little lexical
choice, they can only vary the sequence of dative and accusative objects and
thus the grammatical processing effort required for the sentence. The fact
that they make use of this is also reflected in our data in two ways: in the
insignificant difference in the lexical DORM(CALIB) value (see above) and
in the interaction between this and the full verb position.

Our data show that verb-final sentences with uneven information profiles
favour Dat > Acc. Speakers and addressees are exposed to high processing
effort when a less uniform information profile and the delayed presentation
of the full verb come together. This is compensated for by their use of Dat
> Acc, as this limits the possible verbs in the RSB. The facilitation should
apply equally to speakers and addressees – addressees reject continuations
with transitive verbs (more quickly) and speakers commit to a sequence ear-
lier, which can also be advantageous for them. With FV-2, speakers can use
the unmarked Acc > Dat order because the verb position already reduces un-
certainty.

Our results thus provide evidence for the role of both accessibility and
verb position in pronominal DOCs with the marked Dat > Acc order.

In contrast, the semi-grammatical DORMdiff did not significantly differ
from zero for sentences in the unmarked Acc > Dat order. This suggested no
grounds for a grammatical processing advantage of either the original Acc
> Dat order, or the alternative. This is expected if the Acc > Dat order has

45 Note, however, that semi-grammatical DORMdiff was calculated with individual sentences
rather than longer sections of discourse. Whilst pronoun type and verb position are always
visible within individual sentences, salience is only partially visible. This is because a previous
referent mention may occur in a preceding rather than the same sentence, thus suggesting a
grammatical processing effect beyond what this DORMdiff calculation can show.
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an unmarkedness-based processing advantage compared with the Dat > Acc
order (e.g. Voigtmann 2026). 45% of our examples displayed the Acc > Dat
order and would thus be (primarily) prompted by unmarkedness. Never-
theless, as noted in Sections 5.3 and 7.3, following Fleischer (2005), there are
still firm grounds to take Acc > Dat as the unmarked order from Old High
German onwards. In turn, we should also take the unmarked order-based
processing strategy as the most important one already in the period under
investigation.

The fact that this role of unmarked order could not be further evidenced
by lexical DORMdiff is again not surprising given the existing findings
based on modern Standard German only and the limited role of lexical
variation in pronouns. Likewise, it was the marked Dat > Acc order rather
than this unmarked Acc > Dat one which was associated with a significant
semi-grammatical DORMdiff (cf. Ortmann et al. 2024: for lexical DORMdiff).
This is consistent with grammatical processing being distinct from lexical
processing. Finally, the logistic regression also revealed an association
between the unmarked Acc > Dat order and a high DORM(CALIB) in
FV-2 structures. This follows as, with FV-2, the required valency is already
specified. This makes a restriction to Dat > Acc, like in FV-L, unnecessary.

8.2 Pronominal DOCs parallel nominal DOCs in historic German

Further, regarding the second question above, pronominal DOCs in 17th and
18th century German seem to parallel nominal DOCs in historic German.
In particular, whilst Voigtmann (2026) only investigates lexical uniformity
for nominal DOCs, recall again that she suggests that her broader results
point to “an interplay between grammatical and lexical processing difficul-
ties” (Voigtmann 2026: 34). This would be supported by the grammatical
processing difficulty affecting the marked Dat > Acc order found here for
pronominal DOCs with the novel semi-grammatical DORMdiff measure. To
further evidence this, the semi-grammatical DORM measure should be ap-
plied to nominal DOCs in future research (cf. Section 6.2).

The hypothesis of grammatical processing difficulties for both sequence
types in historic German is supported by the strong parallels in accessibility
and verb position (cf. Section 2). For accessibility, this is based on the pre-
vious findings on the primacy of givenness, narrowly defined (Rauth 2020,
Voigtmann 2026), and salience (Rauth 2020). In nominal DOCs, Voigtmann
(2026) finds that it is the givenness status of the accusative object –the one
which would occur first if the marked Acc > Dat order were used –which
plays an important role, whereas that of the dative object only plays a lim-
ited one. In direct parallel, for pronominal DOCs, we have found that it is the
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pronoun type and salience of the dative object which are important and this
is the object which also occurs first in the marked Dat > Acc order for these
DOCs. 

Similarly, Rauth (2020) found greater proportions of the marked Acc >
Dat order when the accusative object is more salient than the dative one. Nev-
ertheless, in his data for 1650-1950, a more salient accusative object only gives
rise to the marked Acc >Dat order in 28.1% of occurrences (Rauth 2020: 315).
This also matches our finding that the dative object is more salient than the
accusative one in Acc > Dat DOCs in the majority of cases (53.6%), whilst
still resulting in this unmarked order. However, a difference between Rauth
(2020) and the current study is that Rauth’s (2020: 184-186) salience mea-
sure is categorical, only showing whether the accusative or dative object are
further away from each or the distance is equal. In contrast to our salience
difference measure is numerical (Section 7.4), this means it is not possible
to ascertain whether there was a distinction in salience difference between
instances of the unmarked Dat > Acc and marked Acc > Dat orders with a
more salient accusative object in nominal DOCs, parallel to our findings for
pronominal DOCs. This could be examined in the future.

Shared grammatical processing difficulties are also indicated by the in-
fluence of full verb position and the predictive power of certain object or-
ders. First, regarding full verb position, it is irrelevant whether the object is a
pronominal or nominal constituent. This is because both function identically
at the grammatical level: case is encoded in pronouns and nominal phrases.46
Thus, datives encoded in both pronouns and nouns restrict the possible predi-
cates. Crucially, however, pronouns are referential. They typically point back
to an antecedent in the discourse (in our data, 87% of pronouns in DOCs are
coreferential), and this antecedent is usually nominal. In such cases, the pro-
noun carries over the same lexical predictability as the original noun (20).
That this lexical predictability is distinct from UID and more closely related
to the classical notion of information theory. One word can increase the like-
lihood of another word ((20) and e.g. Levy 2008) on a very local basis. Based
on this, no conclusions can yet be drawn about the uniformity of a sentence.

(20) Ich
I

habe
have

nächste
next

Woche
week

eine
a

Deadline
deadline

für
for

eine
a

Hausarbeit.
homework.

Ich
I

muss
must

sie
it

noch
yet

fertigschreiben.
finish

‘I have a deadline for an assignment next week. I still have to finish
writing it.’

46 Though case is most clearly evident in the article and not on the noun itself in the periods
under investigation here.
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For example, if the antecedent isHausarbeit ‘homework’, then the pronoun
sie ‘she’ would naturally license verbs like schreiben ‘write’, (Korrektur) lesen
‘(proof)read’, or abgeben ‘hand in’. First- and second-person pronouns func-
tion similarly, since their referents are anchored in the speech situation. What
remains consistent is that, with regard to the position of the full verb, gram-
matical processing facilitation comes to the fore again for both object orders.
As our data and Voigtmann’s (2026) data show, this works the same for both
pronominal and nominal DOCs.

Further, and finally, like in pronominal DOCs, the unmarked Dat > Acc
order in nominal DOCs already predominates from at least Middle High Ger-
man onwards (Voigtmann 2026, Rauth 2020). For instance, Voigtmann (2026:
10-13) finds 90% of her 17th and 18th century nominal DOCs have the un-
marked Dat > Acc order. This suggests the primary role of the unmarked
case order.

In sum, grammatical processing difficulties based on accessibility (given-
ness, salience, and/or animacy) and verb position are important for both
pronominal and nominal DOCs. Crucially, in contrast to the previous consen-
sus that pronominal DOCs must be analysed separately from nominal DOCs,
this points to a uniform account for both sequence types in terms of process-
ing.

8.3 Changes in order variation as change in processing strategy importance

Building on these findings, an additional question which arises is how to ex-
plain the differences in word order variation in pronominal DOCs between
historic German and modern Standard German. More specifically, recall that
a high proportion of the Dat > Acc order has been attested in both the cur-
rent and Fleischer’s (2005, 2010a, 2010b, 2013) previous studies of historic
German. Modern Standard German pronominal DOCs may display some in-
fluence of pronoun type (Section 3.1). However, recall from Section 3.2 that
Fleischer (2010a) finds almost no variation in pronominal DOCs in his corpus
study, with 99% displaying the unmarked Acc > Dat order. 

Pending further future investigation, we tentatively posit that these differ-
ences arise from a change between New High German and modern Standard
German in the degree of importance of the unmarked order-based processing
strategy compared with the other accessibility- and verb position-based ones.
This follows Voigtmann’s (2026: 36) suggestion that “[w]hen more variation
is generally possible, speakers and recipients seem to pay more attention to
using all available means to facilitate processing.” We also show that in this
respect variation in pronominal DOCs crucially also matches that in nominal
DOCs. Section 8.3.1 first reviews the evidence for pronominal DOCs, whilst
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Section 8.3.2 reviews that for nominal DOCs.

8.3.1 Change in processing strategy importance in pronominal DOCs

The unmarked Acc > Dat order generally already predominates in pronomi-
nal DOCs in historic German (Fleischer 2010a,b) but comes to predominate to
a much greater degree in modern Standard German (Fleischer 2010a). This
suggests that although an unmarked order-based strategy was already most
important in historic varieties of German, it has become evenmore important
inmodern StandardGerman. Further, accessibility – both in terms of animacy
as pronoun type and salience – has been shown here to be significant for de-
termining instances of the marked Dat > Acc order in these DOCs in 17th and
18th century German. However, the almost complete absence of Dat > Acc
examples in Fleischer’s (2010a) modern German corpus entails that these fac-
tors are much less important in modern Standard German. Fleischer (2010a:
159-161) also discusses the influence of prescriptive grammarians and an in-
creasing influence of Low German characteristics, namely the preference for
Acc > Dat there (e.g., Fleischer 2013).47 It is possible that this influence ac-
celerated the preference for Acc > Dat in addition to the processing level.
However, such statements are necessarily very tentative: further research is
needed in order to make any statements on this matter.

Thus, further empirical investigation of pronominal DOCs, also taking
into account data from the 19th century, genuine Low German data to test
the influence of DORMdiff there and other genres than the newspaperswhich
predominantly constitute Fleischer’s (2010a) corpus (see Section 3.1) would
provide welcome support for our unmarked-order- and processing-based hy-
pothesis. More concretely, using modern, spoken corpora could also allow
the examination of the role of verb position in pronominal DOCs in modern
Standard German. This would provide independent support for the impor-
tance of the unmarked order if DORM measures were applied.

In addition, DORMdiff could still be applied to a non-spoken dataset
which is reasonably homogenous in terms of order like that of Fleischer
(2010a). This is because the corpus of variants method, on which DORMdiff
is based, artificially creates the unattested order for each sentence, so it does
not require both orders to be attested at all. More specifically, this would
indicate whether the unmarked Acc > Dat order for pronominal DOCs has a
smoother lexical information profile than the alternative Dat > Acc order in

47 The fact that Fleischer (2005: 29) still finds isolated examples of Dat > Acc in Low German
texts raises the questionwhether LowGermanmay also have undergone the change described
here, only much earlier and more quickly than High German. However, verifying this would
require significantly better data than is available and must therefore remain speculation.
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modern German, just like in nominal DOCs (Ortmann et al. 2024).
Further, to assess the relative roles of lexical and grammatical processing

difficulties, the novel semi-grammatical DORMdiffmeasure developed in this
paper could be applied here. Similarly, with adequate data frommodern Ger-
man, strongerDORMdiffmeasures could also be calculated based on bigrams
of lemmas, like inOrtmann et al. (2024), or bigrams ofword forms rather than
unigrams. With such large amounts of data, also more advanced models like
skip-grammodels (see Guthrie, Allison, Liu, Guthrie &Wilks 2006, Ortmann
et al. 2024: 81) or transformer-basedmodels (Radford, Narasimhan, Salimans
& Sutskever 2018) could be used. At the same time, such a modern corpus
study would make it possible to test the importance of DORMdiff measures
in determining the order comparedwith the other factors tested here, namely
givenness (pronoun type, salience) and verb position. The prediction would
be that these factors have a much lesser, if any, effect on determining order-
ing. This is especially, again, due to the overwhelming predominance of the
unmarked Acc > Dat order in modern German.  

8.3.2 Change in processing strategy importance in nominal DOCs

The tentative above proposal for pronominal DOCs follows the claim by
both Ortmann et al. (2024) and Voigtmann (2026) that an unmarked order-
based strategy is the primary one for nominal DOCs in modern Standard
German.48 This is evidenced by a significantly negative lexical DORMdiff
for the unmarked Dat > Acc order (Ortmann et al. 2024) and a higher
lexical DORM(CALIB) for that order compared with the marked Acc >
Dat one for modern Standard German (Voigtmann 2026), both pointing to
that unmarked order being used to facilitate processing when sentences are
lexically difficult to process. Further, just like that for pronominal DOCs, the
proportion of this unmarked order in nominal DOCs has also grown in use
over time (Røreng 2011, Rauth 2020, Voigtmann 2026). In nominal DOCs, the
unmarked Dat > Acc order also already predominates in historic German.
This suggests that an unmarked-order based strategy was already the most
important one in historic German before becoming even more important.

Similarly, there is also evidence that verb position becomes less important
over time in nominal DOCs. More specifically, Voigtmann (2026) suggests
that a verb position-based strategywasmore strongly used in historicGerman

48 It should be noted here that the data for modern standard German in both Ortmann et al.
(2024) and Voigtmann (2026) was compiled from newspaper articles. Further, the 19th cen-
tury, as a potential century of transition, is not yet reflected in Voigtmann’s (2026) findings.
Further studies are needed in order to be able to postulate language change even with less
standardised, e.g., (conceptually) oral data.
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than in modern German, which she relates to the greater presence of word
order variation more broadly in historic German. Given that there has been
no other previous information theoretic study of historic German, the current
study adds broader weight to the conclusion of the importance of the verb
position in relation to object order in historic German. 

With regard to the changing influence of accessibility, the results are not
entirely conclusive. Rauth (2020: 313-315) finds that the role of both salience
and givenness diminishes in nominal DOCs concomitant with the reduction
in the frequency of the marked Acc > Dat order across the four periods he
considers stretching from 750 to 1950. However, Voigtmann’s (2026) results
provide evidence for a consistent influence of the information status of the
accusative object and only a marginally significant change in the influence
of the dative object’s information status that still leads to Dat > Acc being
more frequent with given and less frequent with new dative objects. Further
studies are therefore needed in this regard as well.

Accordingly, it can be very tentatively posited that the changes in word
order variation in both nominal and pronominal DOCs between historic Ger-
man and modern Standard German result from the role of unmarked case or-
der increasing at the cost of the roles of verb position and accessibility. How-
ever, more research is required on the role of givenness in nominal DOCs.

9 CONCLUSION

This paper took the fact that previous accounts have assumed that word
order variation in pronominal DOCs must necessarily be treated as distinct
from that in nominal DOCs. Radically, it presented a detailed case against
this well-established view: We argued for a uniform account of word order
variation in pronominal and nominal DOCs, in which this variation is deter-
mined first and foremost by processing concerns. First, this paper provided
new evidence that the use of the marked Dat > Acc order in pronominal
DOCs in historic German facilitates grammatical processing from the novel
semi-grammatical DORMdiff measure, paralleling previous conclusions
drawn from lexical DORM measures for nominal DOCs (Ortmann et al.
2024, Voigtmann 2026). In contrast, the use of the unmarked orders in both
sequence types can be motivated by an unmarked order-based processing
strategy.

Second, we argued that the facilitative processing effect of themarkedDat
> Acc order relates to an accessibility-based processing strategy, driven by
givenness – narrowly defined – and salience in nominal DOCs, and salience
and animacy in pronominal DOCs, building on Fleischer (2010a,b). This in-
cluded novel empirical support for Fleischer’s (2005, 2010a, 2010b, 2013) pre-
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vious findings for historic German on the role of animacy through pronoun
type from the balanced GerManC corpus and with logistic regression. It also
comprised the first examination of salience through distance from previous
mention in historic German pronominal DOCs.

Third, and moreover, we found evidence for a verb position-based pro-
cessing strategy whereby the Dat > Acc order is used to facilitate processing
in verb final sentences which present a lexical uniformity challenge. This fac-
tor has previously only been investigated in Voigtmann (2026) for nominal
DOCs, with our novel empirical evidence directly supporting the conclusion
she draws there. Further, we tentatively suggested that change in word order
variation between historic German and modern Standard German in both se-
quence types – especially that giving rise to the now overwhelmingly fixed
Acc > Dat order in pronominal DOCs – results from the unmarked order-
based processing strategy growing at the expense of the other strategies, fol-
lowing Voigtmann (2026) on nominal DOCs.

As noted in Section 8, this paper also motivates further research on both
sequence types, including study of all the above factors in pronominal DOCs
in modern German and direct examination of grammatical processing in
nominal DOCs. Finally, whilst this and previous studies have focused on
DOCs with either two pronominal objects or two nominal objects, it should
be examined in further research to what extent DOCs with one pronominal
object and one nominal one can also be integrated into this proposal.
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