Corpus linguistics meets historical linguistics and Construction Grammar:

How far have we come, and where do we go from here?

Abstract

This paper aims to give an overview of corpus-based research that investigates processes of
language change from the theoretical perspective of Construction Grammar. Starting in the
early 2000s, a dynamic community of researchers has come together in order to contribute
to this effort. Among the different lines of work that have characterized this enterprise, this
paper discusses the respective roles of qualitative approaches, diachronic collostructional
analysis, multivariate techniques, distributional semantic models, and analyses of network
structure. The paper tries to contextualize these approaches and to offer pointers for future

research.

1 Introduction

When the first issue of Corpus Linguistics and Linguistic Theory appeared in 2005, few people
would have predicted that twenty years later, there would be a sizable community of
researchers using corpus-linguistic methods in order to investigate processes of language
change from the theoretical perspective of Construction Grammar. Today, diachronic corpus
work with a constructional outlook has become so prolific that it is not straight-forward to
lay out a full and balanced overview of the field in a short paper like this one. Fortunately,
the editors of this special issue have given me permission to offer my subjective views on the
matter. | will try to cover the points that | see as central, but it goes without saying that
there will be inadvertent omissions. There will be an overrepresentation of work on the
history of English, which is the field that | am most familiar with, and there will also be
opinions that are open to debate. | encourage readers to let myself and others know where
and how they disagree with my views, which notions deserve more attention than | have
given them, and where there might be connections that | have failed to point out. | hope
that these disagreements can lead to a fruitful exchange of ideas that will take the field

further ahead, which is the overall goal of this paper.



To get the discussion started, why was it that the cross-pollination of research on
corpus linguistics, historical linguistics, and Construction Grammar intensified in the early
2000s? With the benefit of hindsight, four key factors can be identified. First, there have
been important pioneering studies that can be considered as practicing corpus-based
Diachronic Construction Grammar avant la lettre. For example, Israel (1996) offers an
analysis of the development of the English way-construction, using data from the Oxford
English Dictionary. He observed that the way-construction changes over time in terms of its
verbal collocates and that these developments reflect semantic change. This idea has
influenced a large number of subsequent studies of constructions and their diachronic
changes. In a study with a similar methodological approach, the Oxford English Dictionary
was used as a corpus by Anshen and Aronoff (1999), who investigated changes in the
productivity of the suffixes -ment and -ity, and who explicitly tied observations from
historical corpus data to cognitive processes in the mental lexicon. Change in the
productivity of constructions has become a central line of research in Diachronic
Construction Grammar (Barddal 2008, Perek 2016, 2018). The link between diachronic
corpora, constructions, and cognition is also apparent in Tabor (1995), who discussed English
be going to as a construction that exhibits prototype structure. On the basis of a corpus of
literary works from different historical periods, Tabor (1995: 242) argued that the changes
that can be observed in the be going to construction correspond to extrapolations along
salient dimensions of the constructional prototype. He further noted (1995: 246) that subtle
changes in relative frequency may pave the way for category change, which is an idea that is
echoed by many current studies in Diachronic Construction Grammar. Yet another
contribution that can be seen as a forerunner of Diachronic Construction Grammar is
Verhagen’s (2002) discussion of the Dutch way-construction and its development, which
prefigures current theorizing about multiple inheritance in constructionalization (Trousdale
2013, Torrent 2015). Examples like these illustrate that certain ideas about constructions
and their development informed discussions that were underway, and even if there was not
yet an explicit vocabulary and a common framework to connect these ideas, the ground for
Diachronic Construction Grammar had been prepared.

A second key factor has been that the early 2000s were an unusually productive
period for the development of new corpus-based techniques. This took place in different

research centers with cognitive and constructional orientations. A central figure is Dirk



Geeraerts, who established the QLVL (Quantitative Lexicology and Variational Linguistics)
research group at the KU Leuven. The group pioneered various quantitative techniques of
corpus analysis, including regression techniques (Grondelaers et al. 2002, Tummers et al.
2004), multi-dimensional scaling and clustering (Speelman et al. 2003), and more recently
distributional semantic methods (Peirsman et al. 2008, Heylen et al. 2015). Besides firmly
establishing the variationist brand of cognitive corpus linguistics that continues to be their
trademark, the QLVL group has been very effective in inspiring others to take up new
methods, including researchers with an interest in constructions and diachrony. The early
2000s also saw the development of collostructional analysis (Stefanowitsch and Gries 2003,
Gries and Stefanowitsch 2004), which applied the corpus-linguistic concept of collocational
analysis to the study of associations between constructions and lexical elements, thereby
building a conceptual bridge from corpus linguistics to Construction Grammar. This
connection brought together a community of researchers who were coming from different
backgrounds, but who shared the same interests. In other influential work, Stefan Gries has
promoted the use of multivariate techniques in corpus analyses (Gries 1999, 2003) that
anticipated the later popularity of methods such as binary logistic regression. Further work
that is relevant in this context is research in the British tradition of corpus linguistics. For
example, Hunston and Francis (2000) offer a corpus-based view on grammar that
emphasizes the notion of lexico-grammatical patterns, and which is thus highly compatible
with constructional approaches. Similarly, Stubbs (2002) approaches phraseology from a
perspective that includes collocational measures and that is close in spirit to collostructional
analysis. The list of examples in this paragraph could easily be extended, the essential point
is that the early 2000s in corpus linguistics laid important methodological foundations, which
were then ready to support new ideas for further developments.

The third key factor that merits discussion in this context is that by the 2000s, a
strong corpus-linguistic tradition with a focus on change in grammatical constructions had
established itself, especially in grammaticalization studies. Groundbreaking work in this area
includes Brinton (1996) on pragmatic markers, Krug (2000) on modals and semi-modal
constructions, Mair (2002) on verb complementation, and Fanego (2004) on verbal gerunds,
but the literature is much too vast to give an accurate summary here. Lindquist and Mair
(2004) is a volume that captures the pulse of the time, Mair (2011) offers an insightful

overview. As pointed out by Noél (2007), many studies of this kind informally referred to



constructions in order to describe the phenomena under investigation, and constructions
famously found their way into the definition of grammaticalization that Hopper and Traugott
(2003) offer in the second edition of their textbook on the subject. What further increased
the mutual attraction of corpus-based research into grammaticalization and work on
Construction Grammar was a broadly shared commitment to cognitive-functional principles
(Noél 2007: 178), such as the importance of iconicity, schematization, entrenchment, and
categorization. The community of researchers working on these topics thus provided the
fledgling field of Diachronic Construction Grammar with ideas, empirical insights, and not
least, a large forum for discussion.

Without the fourth and final key factor, it is unlikely that Diachronic Construction
Grammar would have developed in the way it has. That last piece of the puzzle is of course
the increased availability of large diachronic corpora. Resources such as the Helsinki corpus
(Kyto 1991), the ARCHER corpus (Biber et al. 1994) were complemented by the Penn Parsed
Corpora of Historical English (Kroch and Taylor 2000, Kroch et al. 2004), the Corpus of Late
Modern English Texts (De Smet 2005), the Parsed Corpus of Early English Correspondence
(Nurmi et al. 2006), the Corpus of Historical American English (Davies 2010), and the Old
Bailey Corpus (Huber et al. 2016), amongst many others. Davidse and De Smet (2021) offer a
comprehensive discussion of diachronic corpora that puts these developments into context.
The increased size of newer diachronic corpora allowed researchers to study phenomena
that were less frequent, and it became possible to use quantitative methods that were more
demanding in terms of the amounts of data that were required. This gave the field the
opportunity to ask new questions and to investigate them in new ways, which turned out to
have a stimulating effect.

With the four key factors in place, it is fair to say that corpus-based, constructional
research was an idea whose time had come. Importantly, this idea was not associated with
any single leading figure, but it was a shared effort, driven by a community. Given that the
researchers who participated in the development of the field came from different
theoretical and methodological backgrounds, it is no wonder that lively discussions emerged
around central concepts, such as for example the notions of constructionalization and
constructional change (Traugott and Trousdale 2013). With regard to the corpus-based
methods that have been proposed for diachronic constructional analyses, the field continues

to be characterized by variety rather than homogeneity, which can be considered a strength.
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The following sections of this paper aim to capture some of that variety by surveying
different lines of research that have left their mark on the field and that continue to be
developed. Section 2 discusses corpus-based work that is qualitative in nature. Section 3
turns to diachronic applications of collostructional analysis. Section 4 addresses
multifactorial methods. The topic of Section 5 is the use of distributional semantic
approaches. In Section 6, the focus shifts to analyses of network structure. The chapter
concludes with Section 7, which takes stock and provides an outlook over possible future

research.

2 Qualitative analyses

It is evident that linguistics in general has undergone a quantitative turn (Janda 2013,
Kortmann 2021) and that the field has changed drastically with regard to its
conceptualization and treatment of linguistic data. Quantitative techniques are a central
element of current PhD training, and methodological literacy has become a necessary
precondition for keeping up with many new developments in the field. That said, it is
important to acknowledge the continued importance of qualitative approaches that use
corpus data as a means to investigate theoretical issues. Quantitative approaches, powerful
as they are, are specifically geared towards the analysis of research questions that find their
answers in measurable characteristics of corpus data, such as frequency, dispersion, or
structural complexity. As a consequence, researchers who are using a quantitative approach
have to operationalize theoretical concepts in order to make them measurable. Qualitative
approaches have a different set of limitations, but in principle they allow the formulation of
questions that are only constrained by the researcher’s capacity of imagination. This makes
them highly valuable, especially to researchers who engage in theory-building.

This potential is illustrated by Trousdale (2012), who offers a discussion of theory and
data in Diachronic Construction Grammar that is based on a corpus-based study of the
English what with construction. The construction, which is exemplified in (1), consists of an

absolute clause that is introduced by what with and that is accompanied by a main clause.

(1) a. What with the gown, the limos, and all the rest, you’re probably looking at



about a hundred grand. (COCA)

b. What with the boyfriend coming back and all the confusion of the paramedics
and neighbours, they couldn’t find anything. (COCA)

c. The Deloche woman was going to have one heck of a time getting rid of the

place, what with the economy the way it was in Florida. (COCA)

With regard to the form of the construction, the constituent introduced by what with may
take the shape of a (typically coordinated) noun phrase, a participial clause, or a verbless
small clause. Functionally, the construction conveys a reason for the proposition that is
expressed in the main clause, and which tends to be negative. Trousdale (2012: 587) outlines
the development of the construction on the basis of historical corpora and observes two
major changes. As for the first, Middle English data suggests the existence of a more general
construction in which what paired with several different prepositions in addition to with, for
example for, from, and through. Over time, the construction specialized so that with
gradually ousted its competitors. The collocation what with acquired the status of a holistic,
entrenched unit and thus decreased in compositionality. The second change concerns the
syntactic complement types that follow what with. Historically, the most frequent
complement type was a coordinated noun phrase (what with NP and NP). In Late Modern
English, examples of the what with construction with nominal complements still greatly
outnumber those with clausal complements, but clausal complement types are increasing,
giving rise to the syntactic variety that can be observed in Present-Day American and British
English. Trousdale (2012: 596) shows that even examples with finite clausal complements
are sporadically attested. This increase in syntactic productivity is accompanied by semantic
broadening. The construction has shed some of its negative semantic prosody, so that
positive propositions in the main clause are regularly found. Regarding the connection
between theory and data, Trousdale (2012: 598) argues that a corpus-based investigation of
piecemeal diachronic changes in the semantic and syntactic behavior of constructions can
broaden our understanding of the processes that are involved in constructionalization.

The qualitative analysis of corpus data for the purpose of developing theories of
language change is characteristic for the influential work done by Elizabeth C. Traugott. In a
recent contribution, Traugott (2020) addresses pragmatic markers such as by the way, which

speakers use for the management of discourse and specifically the expression of how an



utterance relates to the preceding conversation. The marker by the way can thus serve to
flag a digression from the current topic under discussion. Traugott (2020: 3) is interested in
the relation of these markers to the concept of stance, which comprises the speaker’s
epistemic and evaluative positioning towards an object as well as the speaker’s alignment
with the hearer. Using corpora from different historical periods of English, Traugott is able to
identify early uses of the pragmatic markers that shed light on their functional development
(2020: 5). In early data, by the way commonly collocates with verbs such as say or mention,
which invites the interpretation that a digressive comment is made during the course of an
argument. In Late Modern English, uses of by the way in relative clauses pair the digressive
meaning of the marker with a syntactic structure that is in itself parenthetical to the main
clause, so that the function of the marker is motivated by iconicity. From 1650 onward, by
the way regularly appears in clause-initial position and with a meaning that indicates a
topical shift. In the 19t century, by the way increasingly occurs in contexts that encode
sensitive and negatively evaluated topics. In present-day data, Traugott (2020: 9) further
observes a particularity of uses in which oh precedes by the way. In examples such as the
ones shown in (2), oh by the way introduces enacted speech of a third party that the speaker

portrays as inappropriate.

(2) a. The whole affair was carried off in the most offhand manner, as if the Senate
were remarking: “Oh, by the way, of course we deserve more pay.” (TIME)
b. But boom, she drops the hammer on him and says, oh, by the way, I'm in love
with my dance partner. (COCA)
c. You don't just dump these (seniors) and say, ‘Oh, by the way, you've got to

be out’... This is absolutely just tragic. (COCA)

These uses illustrate how pragmatic markers can acquire meanings that capture the stance
of the speaker. The semantic extension from a topical shift to a critical stance is motivated in
the following way. Since by the way conventionally marks a casual digression, using it to
introduce bad news implies open disregard for the hearer and is thus strongly face-
threatening. A speaker who broaches a sensitive topic without due consideration for the
hearer can be held accountable for that behavior. It is this critical stance that has become

conventionally associated with the form oh by the way. Traugott’s (2020) analysis manages



to identify individual corpus examples that illustrate relevant steps in the semantic and
syntactic development of by the way, and her observations are put into the service of
general hypotheses concerning the evolution of pragmatic markers in the constructional
network.

To sum up this section, qualitative approaches represent an essential part of corpus-
based Diachronic Construction Grammar. The observations that these approaches provide
typically lay the groundwork for subsequent quantitative testing, which may then assess
whether a reliable generalization can be made. It can be considered a strength of the field
that qualitative and quantitative techniques are often applied side by side in the same
studies, and that there is a mutual recognition of the advantages that each of the two

approaches can provide (Traugott and Trousdale 2013: 238).

3 Diachronic collostructional analysis

As was mentioned in the introductory section of this paper, the development of
collostructional analysis (Stefanowitsch and Gries 2003, Gries and Stefanowitsch 2004) had a
particularly strong impact on research in Construction Grammar. Whereas collostructional
analysis was primarily conceived for the purpose of analyzing and contrasting constructions
in the synchronic use of a given variety of a language, the potential for various extensions
was immediately apparent, so that researchers used it to analyze L2 learner data (Gries and
Wulff 2005), to compare constructions across varieties (Wulff et al. 2007), and to link it to
behavioral data from psycholinguistic experiments (Wiechmann 2008). Connecting
collostructional analysis with the analysis of language change (Hilpert 2006) was another
piece of the puzzle. In particular the logic of distinctive collexeme analysis (Gries and
Stefanowitsch 2004), which contrasts the collocational preferences of two or more
constructions, was easy to extend to contrasts of the same construction across different
historical time periods. In Hilpert (2008), diachronic corpora of Dutch, English, German, and
Swedish were used in order to study collocational shifts in constructions with future time
reference. The results indicated that these constructions show developments in their
collocational behavior that can be linked to ongoing grammaticalization. Hilpert (2012)

offers a discussion of two factors that may confound the results of a diachronic distinctive



collexeme analysis. The first concerns the periodization of the corpus data that is used for
the analysis, which can be alleviated by partitioning the data with variability-based neighbor
clustering (Gries and Hilpert 2008). The second factor is the possibility of sampling error due
to the uneven representation of different text genres in corpus data. Comparisons between
genre-specific changes can test whether a construction undergoes a general development or
whether its use diversifies across different text types.

Diachronic collostructional analyses have been applied for a range of different
purposes, but a central objective has been to better understand the process of collocational
expansion. With this aim in mind, Coussé (2014) investigates collocational shifts in Dutch
perfect constructions with auxiliary verbs of possession and existence. Between the 13" and
the 18™ century, the analyzed constructions incrementally widen their collocational profiles.
This process does not unfold randomly, but rather in a way that suggests gradual expansion
through related verb classes that are increasingly removed from a prototype, so that the
overall process creates a radial network.

Diachronic distinctive collexeme analysis has also been applied in studies that track
the diachronic development of syntactic alternations. Li et al. (2023) offer a study that
addresses four Mandarin Chinese constructions in which the theme and the recipient
alternate in their respective positions, as in the English dative alternation. The study is based
on corpus data from the 14" century up to the 20" century. Li et al. (2023) first use
multivariate techniques in order to determine how the conditioning factors of the
alternation changed over time, finding that end weight remains highly stable throughout,
compared to shifting effects of definiteness and animacy. The collostructional analysis
complements these findings by revealing construction-specific collocational shifts. The
constructions that participate in the alternation thus follow their own developmental paths.
Li et al. (2023: 28) further observe a transition from prototypical senses of transfer (‘give’,
‘borrow’) to a more diverse set of meanings.

A third context in which diachronic distinctive collexeme analysis are commonly used
is the study of grammaticalization. Garachana and Sansifiena (2023) use the CORDE (Corpus
diacrénico del espafiol) in order to compare the Spanish auxiliary verbs dejar ‘cease’ and
parar ‘stop’ with regard to their productivity and their collocational behavior, aiming to find
out how strongly the two auxiliaries are grammaticalized. The analysis indicates that parar is

more productive than dejar throughout the entire period under investigation. The



collostructional analysis further shows that dejar is attracted to stative verbs, and that from
the 17" century onward, it develops an increasing preference for a few formulaic
combinations that encode pragmatic meanings (Garachana and Sansifiena 2023: 19). By
contrast, parar exhibits collocational expansion and thus shows the exact opposite tendency.
Garachana and Sansifiena (2023: 20) conclude that parar functions as a fully
grammaticalized aspectual marker, whereas dejar evolved along a cline of pragmaticalization
and thus retreated into a niche of specialized meaning.

It is probably no coincidence that the studies by Li et al. (2023) and Garachana and
Sansifiena (2023) both use diachronic distinctive collexeme analysis as a complement to
other quantitative methods. In both cases, the analysis begins with an examination of
general factors, such as end weight, productivity, or the role of a category such as
definiteness. The collostructional analysis is then used to provide a more fine-grained view
on the changing constructional meanings that are at play. Future applications of diachronic
distinctive collexeme analysis stand to benefit from current suggestions made by Gries
(2023) that provide collostructional analysis with conceptual and technical updates, such as
added confidence intervals, the inclusion of dispersion measures, and a consideration of

polysemy in the senses of words and constructions.

4 Multivariate techniques

The increasing popularity of multivariate statistical methods can be identified as one of the
major trends that has shaped corpus linguistics in the last twenty years. What these
methods provide is a way to examine how the use of a linguistic structure is influenced by a
set of conditioning factors. These factors may pertain to the sound, morpho-syntactic form,
and meaning of the structure, as well as to extra-linguistic variables that relate to the
speaker, the situational context, or textual characteristics. Multivariate techniques can
distinguish the factors that have an impact from those that do not, and the former can be
ranked in terms of how strong their respective impacts are. This makes these methods
especially useful for the analysis of phenomena that are characterized by probabilistic

variation.
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Whereas multivariate techniques such as binary logistic regression had been a
standard tool in variationist sociolinguistics for a long time (Cedergren and Sankoff 1974),
and whereas Biber (1988, 1995) had pioneered multidimensional analysis as a way of
investigating variation between text types, the application of multivariate methods to the
analysis of constructions and how speakers choose between them only emerged in corpus
linguistics in the 1990s. Leech et al. (1994) offer an early study on variation in English
genitive constructions, Gries (1999) examines the factors that condition English particle
placement. The availability of historical corpora made it possible to apply multivariate
techniques in diachronic analyses. The BROWN corpora were used by Hinrichs and
Szmrecsanyi (2007) in a study of English s-genitives and of-genitives. Gries and Hilpert (2010)
study change in the third-person present tense in Early Modern English. Wolk et al. (2013)
investigate how dative and genitive constructions change in Late Modern English. All of
these studies pay particular attention to interaction effects between the passage of time and
other factors that influence speaker behavior. If an analysis reveals an interaction effect
between time and a second variable, this means that the impact of the latter changes over
time, so that it either becomes stronger or weaker. New conditioning factors may emerge,
and older ones may become obsolete.

Recent diachronic studies that employ multivariate techniques have focused on
issues that relate to different theoretical aspects of Construction Grammar, asking for
example where in the network of constructions a given change is happening. To illustrate,
Zehentner (2024) investigates variation in English time adjuncts. As is shown in (3), speakers
may choose between adjuncts that have the form of either a nominal or a prepositional

phrase.

(3) a. That day | saw them for three hours. (COCA)
b. On that day, | did not go with them. (COCA)

From Middle English onward, the nominal variant has faced increasing competition from the
nominal variant. Zehentner (2024: 2) examines the variables that have been at play in that
process between Middle and Late Modern English. The analysis includes lexical preferences
of fourteen different time nouns, the position of the time adjunct relative to the verb,

morphosyntactic complexity of the adjunct, its length in words, the distance between the
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adjunct and the main predicate, and collocational strength between the time noun and the
main predicate. Zehentner (2024: 2) hypothesizes that the prepositional variant, which
offers speakers a more explicit and transparent option, will be preferred in contexts that
involve greater cognitive complexity. The results indicate significant main effects for
position, length, and distance, as well as significant interaction effects between these three
factors and time. Specifically, it is observed that the prepositional variant favors the pre-
verbal position and that this preference strengthens over time. The analysis also reveals that
a greater distance between the time adjunct and the verb increases the likelihood of the
prepositional variant. This effect however wanes over time. It is further shown that longer
time adjuncts preferentially occur in the nominal variant, but also this effect gradually
weakens. Importantly, Zehentner (2024: 7) observes that the impact of lexical preferences
outweighs the effects of the other variables. Whereas time nouns such as time and winter
favor the prepositional variant, day, night, and week exhibit the opposite preference.
Zehentner (2024: 8) thus cautions against interpreting the observed variation in terms of an
alternation between two abstract constructions. Instead, she argues for the importance of
low-level representations that capture lexically specific constructions.

Besides the importance of lexical specificities, multivariate studies have also
addressed the issue of individual variation in the use of constructions. Adopting this
perspective, Fonteyn and Nini (2020) study variation in the use of English gerund
constructions with the help of conditional inference trees. The examples in (4), taken from
the EMMA corpus (Petré et al. 2019), illustrate uses of gerunds that are complemented by

either prepositional phrases (doing of some miracle) or nominals (doing miracles).

(4) a. ... the temptation was hot upon me to try if | had Faith by doing of some
miracle
b. ... to engage Men to obey those of God, By doing miracles so numerous and
great
c. So that the leaving of the word, Altar, out of the Common Prayer booke last

established, ...
d. The leaving out one word in a Will, may marr the estate and disapoint all a

mans hopes
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Historically, the prepositional variant preceded the nominal variant, which gained ground
from Middle English onward and spread to different syntactic environments. The variables
that influence the choice between the two variants include the presence or absence of a
determiner, the grammatical relation that is instantiated by the gerund (subject, object,
subject complement, prepositional complement), the type of verb (possessive have, light
verbs, lexical verbs), as well as language-external factors that pertain to the age and the
generation of the writer as well as the textual register. The analysis shows that determiner
usage is by far the most influential variable, followed by individual differences between
writers and the grammatical relation of the gerund (Fonteyn and Nini 2020: 295). The
remaining factors show only minor effects. Conditional inference tree analyses of individual
authors reveal that the same conditioning factors may be organized in different ways that
are specific to the writer in question and that override extra-linguistic factors such as age or
the generation of the writer. Based on this finding, Fonteyn and Nini (2020: 303) argue that
the writers that are represented in the EMMA corpus have idiosyncratic mental
representations of the variation that affects gerund constructions in Early Modern English.
The studies by Zehentner (2024) and Fonteyn and Nini (2020) illustrate how
multivariate methods serve to identify generalizations and, at the same time, pockets of
variability that resist explanations in terms of broad tendencies. For Construction Grammar,
a precise understanding of the dynamics between generalizations and idiosyncrasies allows
researchers to pinpoint what phenomena are to be seen as constructions and at what level
of abstraction these constructions are mentally represented by the speakers. With regard to
diachrony, multivariate methods have the potential of examining to what extent factors such
as structural complexity, end weight, or priming, which are thought to relate to general
cognitive processes, are actually subject to change and thus affect speaker behavior
differently at different points in time. In summary, multivariate techniques have brought
Diachronic Construction Grammar both empirical depth and precise tools for crafting
theoretical arguments. Going forward, an exciting prospect for constructional research will
be to adopt proposals by Winter and Wieling (2016), who advocate for the use of mixed
models, Growth Curve Analysis and Generalized Additive Modeling in analyses of language

change.
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5 Distributional semantic methods

Another quantitative approach that has had a profound impact on diachronic, corpus-based
research on constructions in recent years is the use of distributional semantic methods. The
fundamental idea that unites these methods is that linguistic units, such as words or
constructions, can be characterized in terms of semantic vector representations. In the
literature, count models are distinguished from predictive models (Baroni et al. 2014). In the
former, semantic vectors capture the frequencies of linguistic elements that co-occur with a
target word in corpus data. In simple terms, a word such as the English noun sail is often
found close to words such as boat, mast, and sea. Preferences of this kind are represented
by a semantic vector that contains a large set of collocates of sail and that provides
transformed frequency measures that reflect degrees of mutual attraction between sail and
these collocates. In a semantic vector for sail, the collocates boat, mast, and sea would have
high values, whereas semantically unrelated collocates such as desert, microphone, or roof
would have low values. Comparisons between semantic vectors allow assessments of how
similar two linguistic units are with regard to their meanings. For example, the vectors of the
words sail and keel would be relatively similar, while those of sail and violin would be very
different. Count models and predictive models both use semantic vectors, but they differ
with regard to how these vectors are created. In predictive models, machine learning
techniques are used in order to construct semantic vectors that are maximally predictive of a
target word. Both of the two types of models are used in current research, but predictive
models have been shown to outperform count models in many contexts (Baroni et al. 2014:
238), so that they have become more popular.

Diachronic applications of distributional semantic methods provide an empirical
perspective on meaning change. Shifts in the meaning of a linguistic unit are analyzed
through comparisons between semantic vector representations of the same unit at different
points in time. For example, if the collocates of the word sail are analyzed in a diachronic
corpus, present-day data would reveal newly emerging collocations such as solar sail, which
reflects a recent meaning extension. Studies that have paved the way for current
applications of distributional semantic methods in research on language change include Sagi
et al. (2011), who discuss semantic narrowing and broadening, Jenset (2013), who tracks the

semantic development of existential there in English, and Mitra et al. (2014), who identify

14



the birth of new word senses. Hamilton et al. (2016) observe that polysemous words have a
higher potential for meaning change, Perek (2016) offers a study of how productivity
changes over time. A comprehensive overview of the current state of the art is provided by
Fonteyn et al. (2022), who also discuss the distinction between type-based and token-based
models. In a type-based model, semantic vectors represent the meaning of a target word on
the basis of many instances of use. If the meaning of the word sail is captured by a semantic
vector that is based on all occurrences of the word in a given corpus, the vector represents a
word type, rather than an individual instance. By contrast, token-based models (Heylen et al.
2015) allow comparisons between uses of the same word across different instances. To stay
with the example of the English noun sail, the OED distinguishes between the basic sense of
a ‘textile canvas’, as in a white sail, and a metonymically derived sense that conveys ‘an act
of sailing’, as in a three-day sail. The two senses exhibit differences in their respective
collocational preferences. To capture these differences, token-based models construct
semantic vector representations for individual concordance lines. This is accomplished by
averaging semantic vectors of the words that appear in a given concordance line. Token-
based models can be used for tasks such as word sense disambiguation on the basis of
synchronic corpus data. In studies that address diachronic issues, token-based models can
determine how polysemy networks evolve, or how uses of grammaticalized forms differ
from their lexical counterparts (Fonteyn 2020, Hilpert and Correia Saavedra 2020), among
other things.

Whereas most efforts in diachronic applications of distributional semantic methods
have targeted change in lexical semantics, a growing number of studies focuses on
grammatical constructions. For instance, Budts (2020) uses a predictive token-based model
in order to address periphrastic do in Early Modern English. The model is trained on data
from the EEBO corpus. Specifically, it uses concordance lines with forms of the verb do as
well as present and past tense modal verbs such as can, will and would. The training enables
the model to distinguish between concordance lines that would be a probable context for
forms of do and those in which a different verb would be expected. The analysis reveals that
highly predictable uses of do in the 16" century are associated with the expression of
universality or habituality. Besides these prototypical instances of periphrastic do, the
analysis reveals other uses that are harder to predict. Budts (2020: 354) identifies

concordance lines for which the analysis assigns similar probabilities to do and a competing
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modal auxiliary such as can. This is illustrated by the examples in (5), which convey the

meaning of general impossibility.

(5) a. Our bodies and souls [ do / can ] not make vs members of Christ, but our faith
and obedience.
b. The good tree [ doth / can ] not bear ill fruit.
c. They which [ do / can ] not valiantly expose themselves to dangers, become

slaves to those which assail them.

The analysis indicates that do and can are both likely candidates for these contexts. The
existence of such contexts suggests that speakers of Early Modern English would have
judged do as a potential paradigmatic alternative to can in certain contexts. Budts (2020:
358) identifies similar areas of distributional overlap for do and may, do and shall, and do
and will. For each of these pairings, there are contexts that are equally predictive of do and a
corresponding modal auxiliary. This motivates the hypothesis that the development of
periphrastic do was at least in part driven by analogy with existing modal auxiliaries. Issues
such as gradience between different categories have received particular attention in
foundational research in Construction Grammar, and the study by Budts (2020) illustrates
that current research still maintains a special sensitivity for such phenomena. Distributional
semantic methods can thus inform key theoretical issues in Construction Grammar on the
basis of a new empirical perspective.

Gradient changes in category status are also addressed by Desagulier (2022), who
investigates the diachronic development of complex prepositions in English, focusing on in
the middle of, in/at the center of, in/at the heart of, and in the midst of. In the existing
literature on complex prepositions, different views exist on how the syntactic constituency
of these elements is best modeled, and whether these elements belong to a common
category. Desagulier (2022) aims to find out whether the four patterns that are studied can
be viewed as constructions and, in a second step, how they evolve over time in relation to
one another. Data from the COHA is used to retrieve the types of landmark nouns that co-
occur with each of the four patterns (i.e. in the middle of the road, city, night, etc.).
Measurements of type frequency and the number of hapax legomena reveal productive

usage and thus indicate that the patterns under study are to be seen as constructions. In
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order to assess how the four constructions developed semantically, Desagulier (2022: 353)
turns to distributional semantic methods, specifically a predictive, type-based model, and
creates a semantic vector space based on all landmark nouns that are attested with the
constructions. The semantic vector space is projected onto a two-dimensional graph that
visualizes similarities in the meanings of different landmark nouns (Desagulier 2022: 356). To
illustrate, the graph shows clusters such as natural expanses (field, forest, desert), urban
areas (street, block, plaza), and communities (family, nation, society), among others.
Desagulier (2022: 359) then investigates which areas in the semantic vector space are
associated with each of the four constructions, and how these associations change over
time. The analysis reveals several semantic developments. For example, in the early decades
of the COHA, in the heart of exhibits a collocational preference for geographic and
geopolitical entities such as country or city. Over time, this preference broadens towards
abstract entities such as issue, conflict, or problem. Desagulier (2022: 360) notes that during
this time, the schematization of in the heart of does not impinge on the meaning potential of
in the midst of, so that there is a division of labor between the two. The results of the
distributional semantic analysis allow Desagulier (2022) to model the respective semantic
profiles of the four constructions. The analysis reveals where and to what extent the
constructions overlap, and how their meaning potentials expand and contract over time.

As these examples illustrate, distributional semantic methods hold the promise of
exciting new developments for Diachronic Construction Grammar. There are, of course,
several challenges that should be mentioned (Fonteyn et al. 2022: 28). Distributional
methods are data-intensive, and for many lesser-documented languages, the existing corpus
resources may prove to be insufficient in size. Another problem relates to the wide variety of
methods that are available and to the number of decisions that enter into the construction
of semantic vector spaces. Researchers need to keep a close watch on what goes into an
analysis in order to assure the replicability of studies, the interpretability of results, and
comparability between different analyses. Also, and as is always the case in historical
linguistics, a caveat on the representativity of the data is necessary. The results allow
statements about the data that goes into an analysis, extrapolations need to be viewed with
caution. If the field manages to converge on a set of good practices, that will assure that

these difficulties are kept in check.
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6 Analyzing change in constructional networks

A defining characteristic of Construction Grammar is that it adopts a network model of
language. In recent years, the field has increasingly focused on questions that concern the
architecture of the constructional network and the different types of connections that give
shape to the network. Comprehensive accounts are offered by Diessel (2019) and Schmid
(2020). With regard to diachrony, a growing body of research has tried to analyze processes
of language change in terms of changes in the nodes and connections that make up the
constructional network (Barddal et al. 2015, Sommerer and Smirnova 2020, Hilpert 2021,
Noél and Colleman 2021, Herbst and Huber 2022). This section reviews some of the ideas
that have come to the fore in this context.

A central notion in this area of research is multiple inheritance, that is, the idea that a
specific construction may exhibit features of several more abstract constructions (Hilpert
2019: 63). Trousdale (2013) discusses the relationship between multiple inheritance and
constructionalization on the basis of expressions such as give someone a talking to
‘reprimand’. The expression combines ditransitive syntax with a gerund as the theme object
and thus inherits information from both the ditransitive construction and the gerund
construction. Data from the OED shows that combinations of give with different gerunds
have been productively used to convey meanings of verbal or physical assaults by the 19t
century. How do inheritance and change relate to one another? Trousdale (2013: 501)
argues that language users adopt inheritance as a default strategy. Utterances are thus
interpreted in terms of the general constructions that they instantiate, unless there is a
reason to assume that the speaker has a different meaning in mind. This is arguably the case
in examples such as give someone a talking to, which deviate from canonical syntax in that
the theme object is not nominal, and which invite the interpretation that the communication
that took place involved criticism. In other words, the interpretation of the whole
construction goes beyond the meaning that can be inferred through inheritance. If such
usage events occur repeatedly, a new form-meaning pair conventionalizes. Trousdale (2013:
511) makes the point that new constructions often emerge through the re-use of existing
parts, which has been echoed in subsequent studies on multiple inheritance and language

change (Fanego 2015, Van de Velde et al. 2015, Hoffmann and Trousdale 2022).
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If language is modeled in terms of a constructional network, it becomes possible to
account for phenomena that would be difficult to explain in other ways. For example,
Pijpops and Van de Velde (2016) discuss an effect that they call constructional
contamination. The term describes a relation that can obtain between two constructions
that resemble one another with regard to their morphosyntax. In such a constellation, usage
frequencies of one construction may influence patterns of variation in the other one. Pijpops
and Van de Velde (2016: 544) illustrate this on the basis of Dutch partitive genitive

constructions such as the one shown in (6).

(6) in begin van de week iets  verkeerd/s gegeten
[in beginning of the  week]pp [something wrong]np eaten

'| ate something wrong at the start of the week.'

The construction varies with regard to the presence or absence of an inflectional suffix -s
that attaches to the adjective. Speakers may either use the s-less variant jets verkeerd or the
suffixed alternative iets verkeerds. The variation is subject to various conditioning factors,
including usage frequencies of a construction that is superficially isomorphic to the partitive

genitive. Example (7) illustrates that construction.

(7) dat iets verkeerd geinterpreteerd wordt?
that [something]np [wrongly]adqwe interpreted gets

"...that something gets wrongly interpreted?’

In contrast to the partitive genitive, this construction does not allow the addition of the
suffix. Pijpops and Van de Velde (2016) demonstrate that high usage frequency of the
contaminating construction influences how speakers use the partitive genitive, so that the s-
less variant receives a boost. The effect, which is confirmed for other constructions of Dutch
(Pijpops et al. 2018) and English (Hilpert and Flach 2022), provides evidence for associative
links between formally different constructions, and thus offers insights into the organization
of the constructional network. Constructional contamination effects also have implications
for Diachronic Construction Grammar. For example, Bouso (2022) uses corpus data to show

that the development of the English Reaction Object Construction (e.g. She nodded
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agreement) in the 19t century is impacted by constructions that exhibit similar meanings
and forms (e.g. She nodded in agreement, She gave a nod of agreement). Overlap in the
collocational profiles of these constructions and similarities in their frequency developments
support the hypothesis that constructional contamination was at play.

Research in Diachronic Construction Grammar has also aimed to uncover
generalizations about the ways in which the constructional network changes over time. For
example, Torrent (2015) has analyzed changing infinitive constructions in Brazilian
Portuguese. On the basis of his results, he works out the conditions that need to be met for
new links to form in the constructional network. He further explores how the emergence of
a new node in the constructional network causes downstream effects in which the network
reorganizes itself. Drawing on these ideas, Sommerer and Hofmann (2021) investigate
network reconfiguration in the history of English, using the determinative sum(e) as their
point of departure. In Old English, sum(e) alternated with an in the marking of indefinite
singular nouns. While it was eventually ousted from this context, it became the default
choice for the marking of indefinite plural and mass nouns in late Middle English. Using the
Penn Parsed Corpora of Historical English, Sommerer and Hofmann (2021: 12) show that
during Middle and Early Modern English, sum(e) no longer competes for the marking of
indefinite singular nouns. Instead, contexts without any overt marking are increasingly
replaced by an. Sommerer and Hofmann (2021: 14-15) hypothesize a strengthening
association of sum(e) with singular mass nouns, but the data only reveals a minor tendency
in this direction. By contrast, the data show a strong and significant increase of uses in which
sum(e) is used as an article before a plural noun. This effect persists even when other
conditioning factors such as the formality of the text type or the presence of modification is
taken into account. These developments can be interpreted as changes that affect the nodes
and connections in a constructional network. Sommerer and Hofmann (2021: 23) argue that
during Old English, an abstract definite noun phrase schema emerged that required the
overt marking of nominals. In Middle English, this requirement started to affect also
indefinite noun phrases, which entertained connections to the definite noun phrase
construction and which were therefore subject to analogical pressure. Within the emerging
node of an indefinite noun phrase construction, an established itself in the context of

singular count nouns, but it left niches such as the plural or singular mass nouns for potential
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competitors, so that sum(e) could complement the English article paradigm (Sommerer and
Hofmann 2021: 28).

Studies such as the ones reviewed in this section put the analysis of constructions
and corpus data into the service of detecting broad generalizations about language change.
Whereas constructional approaches still have a reputation of occasionally getting lost in the
fine details of constructions and their idiosyncrasies, it is clear that the deeper goal of
Diachronic Construction Grammar is the construction of a theoretical model that is based on
general principles, grounded in domain-general cognitive processes, and that makes clear
empirical predictions for unseen data. It is safe to say that the field has reached a critical
mass of researchers who are interested in these issues, which is cause for some optimism

regarding future insights.

7 Concluding remarks

It was the goal of this paper to offer a broad sketch of how corpus-based work and
Diachronic Construction Grammar have merged into a productive and dynamic research
program, and to speculate a little bit about future developments. In the introduction | had to
warn readers that a full survey would be beyond my capabilities. There are several issues
that | would have liked to discuss, such as for example language contact (Hoder 2010),
gesture (Schoonjans 2014), creativity (Hoffmann 2020), change over the lifespan (Antonissen
2019), or change in word formation (Hartmann 2016). | regret these omissions, but |
encourage readers to seek out this work on their own. Likewise, the selective overview that |
have given should be understood as offering various eclectic points of entry to the literature,
a first orientation rather than a detailed map. What | can say with confidence is that once a
reader decides to go down one of the rabbit holes that | have described, such as for example
the use of distributional semantics in studies on language change, or the nature of changes
in the constructional network, they will discover a wonderland of ideas, and many
interesting characters. Newcomers from all areas of linguistics are always welcome, and a lot

of interesting work remains to be done, so | hope to see you there soon!
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