
Axel Bohmann, Julia Müller, Mirka Honkanen,
Miriam Neuhausen

A Large-scale Diachronic Analysis
of the English Passive Alternation

Abstract: We present the first large-scale, multivariate study analysing the de-
velopment of the passive alternation in 19th- and 20th-century American En-
glish. Based on 2,318,251 tokens of the BE- and the GET-passive, extracted from
the Corpus of Historical American English, we explore the strength and stability
of several reported constraints on the GET-passive, such as informality, subject
responsibility, adversativity, and non-neutrality. Additionally, our analysis in-
cludes a range of syntactic predictors. The results indicate a persistent associa-
tion of the GET-passive with informal contexts, but weakening of most other
constraints. A particularly strong effect size is observed for the semantic group
of the passivized verb, developed by clustering over a word-vector representa-
tion of all verbs. This finding indicates strong lexical-semantic conditioning of
the passive alternation. We discuss several challenges in the big-data approach
we use and develop a sketch of future research in this direction.

1 Introduction

The past two centuries have seen an increase in the use of GET to form passive
sentences in the English language, especially in American English (Hundt 2001),
and an even more dramatic drop in the frequency of the traditional BE-passive
(Mair/Leech 2006). This development has been referred to as “one of the most ac-
tive grammatical changes taking place in English” (Weiner/Labov 1983: 43), but its
precise motivations are still not fully understood. Mair/Leech (2006: 332) explain
the increase in GET at the expense of BE as part of the wider trend of “colloquiali-
zation”, whereby writing adopts features of spoken language.

The two passive variants BE and GET are not always interchangeable (Xiao/
McEnery/Qian 2006). In the rich previous literature, scholars have suggested dif-
ferences in the semantics of the two passives, such as implications of adversativ-
ity (Chappell 1980), informality (Biber/Conrad/Leech 2003: 112), and agentivity
(Toyota 2008: 157) for the GET-construction, as well as lexically conditioned pref-
erences (Rühlemann 2007). Schwarz (2015; 2017) speculates that the restrictions
on the GET-passive might be weakening over time, as part of its increasing
“grammaticalization” (Hundt 2001; Hopper/Traugott 2003). Schwarz does not,
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however, find evidence of this, nor does she, in fact, detect clear semantic dif-
ferences between the two passives; subsequently, she encourages research to
“focus on finding the factors that encourage the choice of GET” (2015: 166).

Due to the relative infrequency of passivizing GET and the difficulty of dis-
tinguishing it from other formally similar constructions, most previous research
on the passive alternation has relied on close readings of constructed examples
(e.g., Hatcher 1949; Chappell 1980) or considered bivariate distributional pat-
terns in various digitized corpora (e.g., Collins 1996; Xiao/McEnery/Qian 2006;
Coto Villalibre 2015). However, only few studies on the passive have adopted a
multivariate statistical analysis, which is able to isolate and quantitatively com-
pare the influence of competing factors. Given the semantic and stylistic nuan-
ces of the alternation, such a study on a large scale is needed to tease apart the
various constraints on the choice of passive auxiliary.

In this paper, we track changes in passive auxiliary choice in a large corpus
of written American English over nearly two centuries, investigating the influence
of various semantic, textual, and syntactic factors on this variable. We employ au-
tomated sentiment analysis, distributional semantics, and a mixed-effects regres-
sion model to provide the first preliminary answers to our research questions:
1. How has the use of the BE- and GET-passive constructions with different

lexical verbs changed between 1830–2009?
2. Are the alleged connotations of the GET-passive (informality, subject re-

sponsibility, adversativity/non-neutrality) empirically verifiable and histor-
ically stable?

2 The English Passive Alternation

The English language has two competing passive constructions. The canonical
BE + past participle (hereafter, “the BE-passive”; (1)) varies with the newer vari-
ant with GET as the auxiliary verb (“the GET-passive”; (2)). In both cases, the af-
fected patient acts as the syntactic subject, while the agent may be included in a
by-prepositional phrase (PP) or omitted altogether.

(1) The burglar was arrested (by the police).

(2) The burglar got arrested (by the police).

The two constructions are, however, not always interchangeable, and a number
of distinct syntactic, semantic, and pragmatic constraints have been suggested for
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each. The BE-passive has been found to be much more frequent, to be favoured
particularly in written genres, and more likely to occur with an overt agent in the
form of a by-phrase (Xiao/McEnery/Qian 2006).

The GET-passive tends to emerge in informal contexts “with meanings con-
nected with speaker attitude, judgment, and affective posture” (Carter/McCarthy
1999: 51). This is a frequently supposed semantic-pragmatic characteristic of the
GET-passive (Biber/Conrad/Leech 2003; Xiao/McEnery/Qian 2006). The construc-
tion is further associated with subject responsibility, which refers to the idea that
the passive subject is somehow responsible for the situation being brought about
on themselves (Chappell 1980; Coto Villalibre 2015; Toyota 2008). Furthermore, it
is often claimed that the situations the GET-passive encodes tend to have either
adversative (Rühlemann 2007; Chappell 1980; Carter/McCarthy 1999; Toyota 2008)
or more generally non-neutral (fortunate or unfortunate) consequences for the
subject (e.g., Hatcher 1949; Fleisher 2006). By contrast, Coto Villalibre’s (2015)
findings indicate that the majority of GET-passives are semantically neutral. Con-
sequently, he suggests that GET-passives are either now converging with the neu-
tral BE-passive or adversativity was solely a “contextual feature” in the first place
and not a defining property of the construction itself (Coto Villalibre 2015: 24). Fur-
thermore, the GET-passive encodes only dynamic situations as opposed to the BE-
passive (e.g., Xiao/McEnery/Qian 2006), which can be either dynamic or stative
(Toyota 2008: 149). The semantic difference between the stative and dynamic var-
iants can serve to avoid potential misinterpretations. The semantic ambiguity of
(3), for example, is absent in the GET-variant (4) (Quirk et al. 1985: 162).

(3) The chair was broken.

(4) The chair got broken.

Notably, not all instances of BE/GET + past participle carry a true passive meaning.
There are formally similar structures where the participle “has both adjectival
and verbal properties” (5), or is fully stative and adjectival (6) (Quirk et al. 1985:
169–170). Moreover, GET + past participle may also represent the “middle voice”,
where the subject is “both the controller of the action and affected by it” (7)
(Hundt 2001: 51; Croft 1991: 248).

(5) Wordsworth said he got so maddened by the sight of it that he threw up
the job. (COHA fiction 1970).

(6) The board can get very excited about building, and there’s a lot of energy
around it. (COHA news 2007).
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(7) The right has also had trouble getting organized for next spring’s presi-
dential elections. (COHA fiction 1917).

The distinction between central passives as in (1) and (2) and such more periph-
eral cases as in (5)–(7) has led scholars to postulate a “passive gradient” (Quirk
et al. 1985: 167).

Given the fine-grained semantic-stylistic differences between the GET- and
the BE-passive as well as the fact that they co-exist with formally identical non-
passive constructions, circumscribing the variable context for this alternation is
no easy task. Trying to ensure the referential equivalence of any attested form
with its competing variant, most empirical studies to date have qualitatively ex-
amined individual instances (e.g., Collins 1996; Xiao/McEnery/Qian 2006; Rühle-
mann 2007; Coto Villalibre 2015; Schwarz 2015; 2017). Even though this practice
may be effective in guaranteeing accountability, it entails two major problems.

Firstly, formal tests for passive centrality often rely on the (in)acceptability
of constructed modifications to an attested candidate sentence. These include,
for example, whether the auxiliary could be replaced by its competitor, or
whether a corresponding active sentence can be formed. Yet, acceptability
judgments in relation to the GET-passive have been subject to debate and
change over even the past four decades. For example, Banks (1996: 127) claims
utterance (8) to be “of doubtful acceptability”, but a search in COHA yields
1,3521 hits for the underlying structure GET + participle + by. For a diachronic
study in particular, this means that a stable point of reference for such judg-
ments is difficult to establish.

(8) Mary got shot by John.

Secondly, in more practical terms, qualitative analysis of all tokens is costly
and has therefore often been restricted to hundreds or thousands of cases. All the
same, the passive alternation shows a number of characteristics that call for a
larger quantitative approach. For instance, the distribution of the two variants is
heavily imbalanced, with the BE-passive outnumbering the GET-passive by ratios
between 10:1 (Xiao/McEnery/Qian 2006) and 100:1 (this study). This means that,
for several thousand tokens considered, the analysis may only be able to provide
insight into a handful of GET-passive cases. Such a limitation is unfortunate,

 This is the figure the COHA online interface gave us at the time of writing the article. How-
ever, it does not seem to be stable either across time or the different search options of COHA.
Search on 3 Nov 2022 yields 941 hits for the same query (“GET _v?n by”) in the list display and
1,757 in the chart display.
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particularly in this case, where numerous constraints at various levels (seman-
tic-pragmatic, stylistic, syntactic) have been put forward. In order to effectively
consider their relative importance, a multivariate analysis on a large scale is
required. Below, we detail the methodological steps and initial findings of such
a study.

3 Data and Methods

3.1 Data Collection

Our investigation relies on a large diachronic corpus, the Corpus of Historical
American English (COHA; Davies 2010), which contains ca. 400 million words
from U.S. newspapers and magazines as well as fiction and non-fiction books
from the 19th and 20th centuries. For the time period from 1830 to 2009, we in-
vestigated 398.1 million lemmatized and part-of-speech-tagged tokens. We down-
loaded the data and wrote a Python (Python Software Foundation 2019) script to
automatically extract all instances of lemma BE/GET + past participle, as tagged
in COHA. We also included intervening adverbs and negators.

An accountable study of any alternation requires careful definition of the
variable context (Poplack/Tagliamonte 1989). Ideally, only cases where both var-
iants can be used interchangeably should be considered, and those that permit
only one of the variants under discussion should be excluded. Similarly, all ex-
tracted forms should be genuine instances of the variable under investigation.
The nature of the passive alternation as well as the number of observations in
our study impose several difficulties in this regard. As there is no direct annota-
tion for passive voice constructions in COHA, the automated search has to rely
on the lemma/part-of-speech tagging in the corpus. In addition to tagging errors,
constructions on the “passive gradient” (Quirk et al. 1985: 167; Collins 1996) exist
where both GET and BE may be used, but where the choice between the two en-
tails a semantic difference, as that between (9) and (10).

(9) Jerry was excited now. (COHA fiction 2017)

(10) Poor old Judge Richmond got excited and had another stroke. (COHA fiction
1921)

Both examples express a similar state of affairs – a person in the role of grammat-
ical subject being in a state of excitement – but are differentiated by a greater
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focus on the state in (9) and on the change of state in (10). These examples dem-
onstrate that the definition of the variable context is not just a problem of auto-
mation, but of linguistic interpretation. Arguments could be found both to
include or to exclude cases like this from an analysis of the passive alternation.
Moreover, as mentioned above, the semantics of both constructions are not
completely stable in diachrony. COHA contains many tokens of the BE-passive
with clearly dynamic readings, especially from the 19th century. The tendency
towards functional association of BE with stative and GET with dynamic situa-
tions develops only gradually over the course of the period covered by our data
and is far from categorical even in the late 20th century. As such, it does not pro-
vide a categorical distinction that can be taken as underlying the analysis of all
our tokens.

We recognize these problems as ongoing challenges for our project. We are in
the process of addressing them through a combination of manual coding and
writing a supervised classifier to separate true cases of variation from those that
entail a semantic difference. For the present analysis, we rely on a fuzzy definition
of the variable context and only exclude a handful of participle types that categor-
ically do not participate in the alternation or are erroneously tagged: married,
engaged, betrothed, rid, wet, medicaid, (over)tired, (un)dressed, and clothed.
Further, we only retain participles that occur at least once with each auxiliary
and at least ten times in total. After these exclusions, we are left with 2,318,251
observations to model, 2,292,328 of which occur with BE and 25,923 with GET.

3.2 Mixed-effects Logistic Regression

We run a mixed-effects logistic regression model, which quantifies the influ-
ence of various predictor variables on the likelihood of GET. Our model consid-
ers a number of hypotheses suggested in the extant literature. In addition to
established predictors, we add two new variables – verb sentiment score and
verb semantic group – to better operationalize previous claims in an empirical
framework. The following predictors are included, ordered by the hypothesized
constraints they operationalize:

Diachronic Change
– Year (continuous): For each observation, we include the year in which it is

attested. Given the well-documented increase of the GET-passive and de-
cline of the BE-passive, we expect this predictor to correlate positively with
the likelihood of the former being selected. Since linguistic changes are
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often accompanied by a levelling of constraints, we also consider an inter-
action term between year and each of the other predictors.

(In)formality
– Genre (fiction, magazines, newspapers, non-fiction books): This informa-

tion is extracted as part of the COHA file meta-data. We hypothesize that
fiction writing as the least formal genre is the most favourable towards
GET-passives, while we expect the opposite for non-fiction books.

– F-measure (continuous): This predictor is based on the proportions of
words from different word-classes, on the assumption that more formal
texts contain more nouns, adjectives, prepositions, and articles, whereas
more “contextual” texts feature more pronouns, verbs, adverbs, and inter-
jections (Heylighen/Dewaele 2002: 8). A higher F-value indicates increased
formality and is consequently expected to favour BE-passives.

Subject Responsibility
– Subject animacy (inanimate, animate, body part, unknown): Givón/Yang

(1994: 120) suggest that the GET-passive disfavours inanimate referents if
“the vestment of purpose, control and responsibility in the surface subject
are necessary ingredients of the GET-passive”. To test this, we classify the
nearest noun or pronoun to the left of the passive (supposedly usually the
clause subject) as inanimate (11), animate (12), or body part (13), assuming
that the latter may meronymically signify animate entities. The “unknown”
category comprises polysemous and mis-tagged items, collective nouns,
place names, cases where the preceding NP could not be retrieved automat-
ically as well as items that were not coded due to their low frequency. We
hand-coded the most common 28,610 NP types, thus covering 1,803,838 in-
stances or 77.81% of all subject tokens in the data. We checked the accu-
racy of our coding on a sample of 600 items; extrapolating the results to
the hand-coded part of the whole data set gives an estimated accuracy of
87% for the animacy coding when the unknown cases are excluded.

(11) A green salad ($3.73) of beautiful baby mixed greens gets coated in a tart,
fruity, unbalanced dressing that suggested sour pineapple juice. (COHA
news 1992)

(12) A bad man gets found out sooner or later. (COHA fiction 1914)

(13) Throats got cleared and feet were shifted. (COHA fiction 1979)
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– Agent PP with by (present, absent): If an instance of by is found to the immedi-
ate right of the participle, this is coded as an agent PP. The presence of an addi-
tional constituent encoding the agent of the situation is assumed to at least
partially mitigate subject responsibility and thus expected to favour BE. Accord-
ing to Xiao/McEnery/Qian (2006), GET-passives occur even less frequently than
BE-passives with an overtly expressed agent. We spot-checked a random sam-
ple of 200 instances with by and found 96.5% to be genuine agent PPs.

Adversativity/Non-neutrality
– Main verb negative emotion (continuous): For each verb participle in our

data, we extract its sentiment value from SentiWordNet (Baccianella/Esuli/Se-
bastiani 2010), a sentiment dictionary containing a positivity (14), a negativity
(15), and an objectivity score (16) for over 100,000 words. The main verb neg-
ative emotion value is simply the negativity score as found in SentiWordNet.
If the sentence is negated, the same score is used with its sign reversed. Ac-
cording to both the adversativity and the more general non-neutrality hypoth-
esis, higher scores for this predictor are expected to favour GET.

(14) To-day my eyes will be gladdened by the consummation of my great
achievement. (COHA fiction 1859, positivity score: 0.875)

(15) Fred has a horror of being henpecked. (COHA non-fiction 1953, negativity
score: 1)

(16) Continue past the bronze statue of the angel to the paved road that is
flanked by the fourteen stations of the cross. (COHA fiction 2002, objectiv-
ity score: 1)

– Main verb positive emotion (continuous): The calculation of the score is
analogous to the above. Whereas the adversativity hypothesis expects no ef-
fect of positive emotion scores, or potentially one disfavouring GET, the non-
neutrality hypothesis suggests that higher scores for this predictor correlate
positively with the likelihood of selecting GET. Positive and negative emotion
scores are not, as one might expect, highly correlated (κ = 1.98) and can
therefore be used as predictors in one model.

– Main verb semantic group (21 levels): Beyond emotion scores on a simple
linear continuum, we test whether different verb groups show distinct selec-
tional preferences in relation to BE and GET. Rühlemann (2007: 122) demon-
strates this for individual verbs, arguing that “grammar and lexis can be
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shown to a large extent to merge into one another”. Here, we attempt to find
systematicity beyond isolated items by clustering the 1,800 main verb partici-
ple types in our data into natural groups. This is done on the basis of a
distributional semantic model for the entire corpus and a subsequent clus-
ter analysis of the relevant participles. For the distributional semantic model,
we rely on the word2vec algorithm (Mikolov et al. 2013) as implemented in Py-
thon’s Gensim module (Řehůřek/Sojka 2010). The output is a representation of
each participle in a 100-dimensional vector space based on its co-occurrence
with other words in the corpus. A model-based cluster analysis with Gaussian
mixture models (Fraley/Raftery/Scrucca 2019) is performed to find the appro-
priate number of clusters and establish each participle’s cluster membership.

Space does not permit us to introduce each verb group here; please consider
the appendix for suggested labels and the ten verbs most strongly associated
with each cluster. In general, the clusters are characterized by a high degree of
semantic coherence, but overall frequency plays a role as well, such that there
are several clusters whose main feature is that their members occur only a
handful of times in the entire corpus.

Since Gensim’s word vector representation is based on single words, we
could not treat different phrasal and prepositional, as well as polysemous,
verbs separately.

Finally, we code each observation for a number of morpho-syntactic fea-
tures. Some of these have been remarked on in the literature but are not imme-
diately connected to any of the hypotheses above. Others are included for more
exploratory reasons and based on the general assumption that any element
making the construction more complex (such as a negator or intervening ad-
verb) tends to disfavour GET.

Morpho-syntactic Constraints
– Negator (presence, absence)
– Form of auxiliary verb (present (16), preterite (13), perfect (17), infinitive (18),

-ing (19))
– Intervening adverb (presence, absence): Carter/McCarthy (1999: 53) find

that “no adverbials occur in medial position between get and the main verb
past participle”.

– Complementation with a to-infinitive (presence, absence): Xiao/McEnery/
Qian (2006: 112) claim that only the BE-passive allows for an infinitival com-
plement. We automatically code for each observation whether the verb is im-
mediately followed by to and an infinitival verb.
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(17) Donnie was the one who had gotten nicked by a stray bullet in Donkey
Creek, earned himself bragging rights if nothing else. (COHA fiction 2005)

(18) And as it is worth fighting for, the insurance companies here will do all
they can to get compensated for their losses. (COHA magazine 1883)

(19) At any rate, those things are getting said nowadays; he’ll have to hear
them sooner or later. (COHA fiction 1889)

Continuous variables are standardized, i.e., their z-scores are used to allow for
better comparisons of predictors on different scales. All correlations between nu-
meric predictors are r < 0.12. Therefore, they can all be entered into the model.
Generalized variance inflation factors are < 10 for year and to-complementation,
and < 5 for all other predictors.

Categorical variables are treatment-coded, with the following baseline levels:
the largest semantic verb cluster 13, no following by-PP, no to-complementation,
unknown animacy (i.e., infrequent nouns), no negation, no adverb, and infinitive
for the form of the auxiliary.

A logistic mixed-effects model with verb lemma as a random effect and ran-
dom slopes for year was fitted in Julia (Bezanson et al. 2017). A random-effects
Principal Component Analysis, as advocated by Bates et al. (2018), indicates
that the model is not overparameterized and both the random intercept and
slope are justified by the data.

4 Results

We present the results of our model with effects plots created using the ggef-
fects package (Lüdecke 2018) in R (RStudio Team 2020). These plots visualize
predictions for main effects and significant interactions with their respective
confidence intervals. Please refer to the appendix for the full set of model
coefficients.

One of the strongest predictors in our model is, as expected, the publication
year of the text. Fig. 1 shows how the likelihood of the GET-passive has increased
over the past 200 years.

Many of the other predictors show statistically significant interaction with
year; these will be discussed below along with other main effects that do not par-
ticipate in significant interactions. The results are grouped around the relevant
hypotheses.
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4.1 (In)formality

The GET-passive has become more likely in each of the four genres over time.
Notably, this factor interacts with year (Fig. 2) so that the relative increase is
greater in magazines and particularly in newspaper writing, which was the
genre in which the GET-passive was the least likely in the early 19th century.
The likelihood of GET remains the lowest in the most formal genre, non-fiction
books, which supports the hypothesis about the informal nature of the GET-
passive. Hundt/Mair (1999: 236) suggest that genres differ with regard to “open-
ness to innovation” and “to external socio-cultural influences”, finding journal-
istic writing more “agile” and academic writing more “uptight” and “prone to
retain conservative forms”. This might explain why the most noticeable in-
crease in the GET-passive is found in newspapers and magazines.

We expected a higher F-value, indicative of formality, to increase the likeli-
hood of BE being selected as the passive auxiliary. Our data confirm this. Fur-
thermore, the likelihood of selecting GET increases most steeply over time for
less formal texts with a lower F-value.

4.2 Subject Responsibility

As can be seen in Fig. 3, the significance of by-PP as a predictor has decreased
over time so that in the early 19th century, its presence disfavours GET even

Fig. 1: Predicted likelihood of GET for year as a main effect.
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more strongly than it does by the end of the 20th century. This finding can be
related to an overt agent being less compatible with the concept of subject re-
sponsibility, lending some support to the hypothesis that the GET-passive
may be used to encode situations where the grammatical subject has some
agency over the situation. However, the GET-passive appears to be losing this

Fig. 2: Predicted likelihood of GET for the interactions between year and genre (left) and z-
scored F-measure (right). Higher F-measures indicate higher levels of formality.

Fig. 3: Predicted likelihood of GET for the interactions between year and by-PP (left) and
animacy (right).
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semantic nuance gradually and to be developing in the direction of a more
general passive form.

Going in line with this, our model suggests animate subjects to rather co-
occur with GET and inanimate subjects with BE. Unexpectedly, body-part sub-
jects show a strong association with the BE-passive; this category, however,
covers only 2.7% of the data. The only significant interaction is between inani-
mate subjects and year; GET becomes relatively more likely to occur with inani-
mate subjects over time. The significance of subject responsibility seems to be
lessening.

4.3 Adversativity/Non-neutrality

A higher sentiment score in either direction – positive or negative – makes the
occurrence of GET as the passive auxiliary slightly more likely (Fig. 4). While statis-
tically significant, however, the effect size is quite negligible. Considering the large
size of the corpus, the very small coefficients (−0.016 for a negative score; −0.023
for a positive one), and the rather large confidence intervals, we do not think the
data offer genuine support to the adversativity or non-neutrality hypotheses.

Verb semantics, however, does seem to play a role in the choice of the passive
auxiliary. Semantic clustering sheds more detailed light on this. The dot-and-
whiskers plot in Fig. 5 visualizes the coefficients and their confidence intervals

Fig. 4: Predicted likelihood of GET for positive and negative sentiment as a main effect.
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for those 17 clusters that show no significant interaction with year. The groups
that differ significantly from the largest, baseline cluster 13 are marked with
asterisks.

The clusters that strongly and steadily predict BE contain more formal verbs
encoding deontic (obliged, allowed) and mental actions (defined, considered), and
changes in quality/quantity (increased, postponed). Clusters showing steady rela-
tive preference for GET encode physical motion (stomped, whacked), and concrete
actions, for instance, in the culinary context (salted, baked). Additionally, most of
the low-frequency verb clusters are located towards the GET-end of the spectrum.
Some of them contain primarily negative verbs – for example short-changed,
gypped, and guillotined in cluster 17 – which could be seen as tentative support to
the adversativity hypothesis. However, we are inclined to think that the main de-
fining feature of these clusters is the low frequency of their members. The rela-
tively higher likelihood of attesting GET with infrequent verbs shows that the
construction is by no means restricted to entrenched combinations like “got
killed”.

Fig. 6 shows the remaining four clusters that display diachronic developments
different from the general trend. We see the cluster containing verbs of goal-
directed/controlled motion (thrown, carried) becoming drastically more likely to
combine with GET, and verbs of public communication (printed, published) rising
relatively more steeply as well, while the likelihood of GET has not increased
much with time for verbs that can be expected to be often used statively: clusters

Fig. 5: Predicted likelihood of GET for cluster assignment as a main effect.
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containing socially accepted emotions (annoyed, excited) and containment/static
positions (covered, stacked).

4.4 Morpho-syntactic Constraints

The morpho-syntactic predictors are included primarily to explore the supposi-
tion that as the GET-passive grammaticalizes (Hopper/Traugott 2003), it becomes
increasingly available for different and more complex sentence structures as
well. We do see a trend in this direction regarding the presence of a by-PP, a ne-
gator, and/or a to-complement (Fig. 7), each of which disfavours GET signifi-
cantly more strongly in the early 19th century than in the late 20th and early 21st
century; in the newest data, in fact, the model predicts a slightly higher likeli-
hood for GET in negated sentences. The presence of an intervening adverb, how-
ever, now lowers the likelihood of GET even more than before.

The form of the auxiliary was included as a variable rather for exploratory
reasons with no specific hypothesis attached to it. The results, while statisti-
cally significant, are not easy to interpret or explain (Fig. 7). Perfect forms lag
clearly behind in the general trend towards more use of GET over time, and
while one still finds the highest likelihood of GET with -ing-forms, this prefer-
ence has become less strong over time. The avoidance of GET with perfect and
preterite may have to do with a need to differentiate the GET-passive from pos-
sessive (HAVE) got.

Fig. 6: Predicted likelihood of GET for the interaction between year and cluster assignment.

A Large-scale Diachronic Analysis of the English Passive Alternation 45



Fi
g.

7:
Pr
ed

ic
te
d
lik

el
ih
oo

d
of

G
ET

fo
r
th
e
in
te
ra
ct
io
ns

be
tw

ee
n
ye
ar

an
d
ne

ga
to
r
(t
op

le
ft
),
in
fi
ni
ti
va
lc
om

pl
em

en
t
(t
op

ri
gh

t)
,i
nt
er
ve
ni
ng

ad
ve
rb

(b
ot
to
m

le
ft
),
an

d
te
ns

e
of

au
xi
lia

ry
ve
rb

(b
ot
to
m

ri
gh

t)
.

46 Axel Bohmann et al.



5 Discussion

The first thing to note is the number of main effects and interactions that emerge
as significant. Before interpreting any of these in detail, the results of the statisti-
cal analysis speak to the complexity of linguistic conditioning in the case of the
passive alternation. Investigations of isolated predictors based on raw frequency
counts or individual bivariate tests are not ideally suited to do justice to this
level of complexity. Our study is the first to our knowledge that grounds its anal-
ysis of the English passive alternation in a fully accountable multivariate design,
which we maintain is necessary to disentangle the influence of competing condi-
tioning factors.

As regards the specific hypotheses about such conditioning, our results offer
partial confirmation for many of these but also suggest a need for further qualifi-
cation. Unsurprisingly, our data corroborate the general rise of the GET-passive,
a process that picks up speed in the latter half of the period covered by our data,
i.e., during the 20th century. This change is accompanied by an encroachment of
GET into initially disfavouring contexts, as seen in the weakening of morpho-
syntactic constraints. The fact that the presence of an intervening adverb shows
an effect in a different direction, emerging as a constraint only as time pro-
gresses, is an interesting reversal of this general trend in need of further analysis
in the future. One explanation might be that many of these sentences are not
true passives at all, but that the adverb pre-modifies an adjectival usage of the
participle, as for example in (20). However, initial qualitative analysis of a subset
of the data does not offer conclusive confirmation of this hypothesis; see for ex-
ample (21).

(20) If insurance companies cannot go directly to the client where such re-
course is morally justified, they will simply step up their rates. (COHA
news 1928)

(21) The silence of midnight was almost constantly interrupted by the howling
of wild beasts. (COHA magazine 1835)

The innovative GET-variant maintains its informal stylistic profile throughout the
time period covered in this study, as seen in the effects plots for both genre and
F-measure. The divergent paths of different genres over time speak to general de-
velopments in the register ecology of written English (Hundt/Mair 1999) rather
than calling the informality hypothesis into question in general. We do not see a
weakening of the formality constraint; on the contrary, lower F-measure values
(indicating less formality) become more strongly associated with GET over time.
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The results are less conclusive concerning the related hypotheses of subject
responsibility and adversativity/non-neutrality. The former constraint is found
to operate in our data, but to be weakening over time, as seen in the interac-
tions of year with both by-PPs and inanimate subjects. This trend is indicative
of an expansion of the GET-passive into more general passive contexts. Cur-
rently, our operationalization of subject animacy achieves accuracy in about
two-thirds of all cases. With sufficient data, such a level of precision is able to
offer meaningful results, but nonetheless, more work needs to be dedicated to
improving classification accuracy for subject animacy.

While the effects of verb sentiment scores reach statistical significance, their
magnitudes are among the smallest in our model. This might either weaken the
non-neutrality hypothesis, or be due to the operationalization of sentiment. Specif-
ically, we simply derived verb sentiment scores from an available sentiment lexi-
con. Missing entries for many lemmas in our data, in addition to insensitivity to
the wider sentential context, render the sentiment scores somewhat suspect, and
may partially explain their very small effect sizes. We already consider the pres-
ence of a negator, thus improving the accuracy of the sentiment scores, but we are
convinced that the more appropriate level of sentiment analysis is the entire sen-
tence embedding the given passive instance. Yet, in small-scale comparisons of
manually and automatically scored sentiments we observed that automated senti-
ment scores on the sentence-level suffer from accuracy issues. The older data in
particular present challenges to scoring algorithms, most of which have been
trained on contemporary language. All in all, compared to other conditioning
effects, we see little reason to attach strong meaning to adversativity or non-
neutrality as an explanatory variable.

Perhaps our most important finding is the importance of verb semantic clus-
ter. This predictor’s effect size outshines that of all others, lending strong sup-
port to Rühlemann’s (2007) account of the GET-passive as largely lexically
conditioned. However, the fact that cluster membership holds such explana-
tory power, even after accounting for individual verb lemmas with random inter-
cepts, indicates that the behaviour of isolated lexemes is not the appropriate
level of generalization. Instead, groups of related verbs that can be identified
through corpus-based, quantitative methods show similar passivation profiles.
We see our key contribution in sharpening the focus on the relevance of this con-
straint and in outlining a principled method for operationalizing it quantitatively
by means of a distributional word vector model.

Given that our key finding concerns the influence of verb cluster membership,
critical attention to this variable is particularly warranted. As with any clustering
solution, it is difficult to justify our choice in absolute terms. In order to maximize
accountability, we opted for model-based clustering, which has the advantage of
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identifying the optimal number of clusters in a mathematically principled way.
However, a hierarchical, density-based, or any other cluster solution could also
have been chosen, yielding potentially different results. We do not see a choice of
method immune to criticism. However, in experimenting with various techniques
and parameter settings, we noted largely convergent patterns in how individual
verbs are grouped together. The difference, then, is more one of detail than of sub-
stance. Should different clustering solutions produce highly divergent results, this
should be taken as evidence that the underlying vector representation of the
words is not reliable, a problem we do not face in this analysis.

The behaviour of the various morpho-syntactic predictors indicates the ex-
pansion of GET to more general contexts. By-PPs, negators, and to-complements
used to disfavour GET more strongly in the older data than now. The usage of
different tense and aspectual forms does not paint a clear picture, other than the
perfect and the preterite being the least GET-friendly forms. This behaviour may
be explained by a need to differentiate the GET-passive from possessive (HAVE)
got. Furthermore, the presence of adverbial premodification strongly mediates
the diachronic rise of GET, such that the increase is much more pronounced in
bare cases without an intervening adverb. Our tentative working hypothesis is
that the presence of an adverb strongly correlates with adjectival uses of the past
participle, i.e., marginal instances on the passive gradient. It is possible that
these do not constitute valid variable contexts, an issue that will be addressed in
future work.

To boil the discussion down to its essence, our large-scale quantitative ap-
proach marks a radical divergence from previous research on the GET-passive.
Both the potential insights and the problems entailed by this approach are con-
siderable. It is our position that the former more than justify the general choice
of method and the latter can, and will, be addressed more comprehensively in
future research.

6 Outlook

The present paper contains preliminary findings from our investigation into the
factors influencing the passive alternation in American English. More precisely,
we investigate change in the choice between BE and GET as the passive auxil-
iary over the past two centuries, drawing on data provided by COHA. To our
knowledge, this big data approach is the first study embedding a large range of
variables into a multivariate framework and is therefore able to account for the
multitude of predictors and their interactions. Our method allows for an in-
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depth analysis of the passive construction and offers potential for similar stud-
ies of other syntactic and semantic phenomena, such as changes in the use of
the progressive.

To summarize the results, we observed a general rise of GET both in abso-
lute numbers and as a competitor to BE throughout the observed time period
(1830–2009). Our informality hypothesis was confirmed: GET is more likely in
less formal texts, and this tendency has actually strengthened over time. We
have further shown that, unlike previously assumed, the constraint of subject
responsibility has weakened over time and GET has expanded its reach to more
general passive contexts. This is suggested by the decline of the inhibiting ef-
fect of both by-PPs and inanimate subjects over time. The behaviour of the mor-
pho-syntactic constraints also lends support to this interpretation. In terms of
adversativity/non-neutrality, our findings were less conclusive, but in general,
we did not find strong support for the significance of these suggested semantic
characteristics of the GET-passive. Furthermore, our results corroborate our
supposition that the grouping of verbs into semantic clusters is more revealing
than an analysis based on isolated lexemes, such as verb sentiment. The highly
effective and methodologically innovative process of semantic clustering sup-
ports the notion of lexical conditioning of the GET-passive, fitting with current
usage-based approaches that see grammar and meaning as tightly integrated.

Several challenges remain to be addressed. Most importantly, we have
adopted a very general notion of the variable context, focusing on all cases of
BE/GET + past participle, as tagged in COHA, with only very few exclusions.
This fuzzy context comprises individual forms that cannot be counted as ‘true
passives’ and lack full referential equivalence to a competing variant. Whether
it makes sense to treat, for example, GET excited and BE excited as directly com-
peting variants is questionable. We therefore recognize that further pruning of
the data is desirable in order to keep the analysis more accountable. Currently,
we are working on semi-automated as well as fully qualitatively guided ways of
narrowing down the variable context to central passives, excluding adjectival
uses. The semi-automated measures will include, among others, how often an
assumed participle is used with a copula, adjectives, or very and other degree
elements in COHA, as well as whether it allows un-prefixation. The extent to
which the results reported here are corroborated by these analyses will be an
important touchstone for our method.

Beyond the factors discussed in this paper, we are planning on extending
the investigation to other sources of variation in the passive. One such factor
potentially contributing to variation is dynamicity, which would be highly in-
teresting to consider, but difficult to operationalize and extract automatically.
We have only begun to scratch the surface of the potential offered by the big
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data approach considering a wide range of variables. The results so far are en-
couraging and call for further investigations, such as comparing the two con-
structions across varieties of English.

7 Appendix

Tab. 1: Top ten verbs per cluster.

Cluster Verbs

 general emotions annoyed, excited, embarrassed, puzzled, confused, alarmed,
shocked, irritated, perplexed, frightened

 changes in quality or
quantity

increased, reduced, postponed, delayed, diminished,
improved, accelerated, removed, eliminated, changed

 basic human activities lived, sat, stood, talked, spent, waited, told, said, loved,
listened

 goal-directed/controlled
motion

thrown, carried, swept, driven, flung, brought, poured,
hurled, dragged, put

 criminal justice murdered, hanged, convicted, slain, jailed, accused,
sentenced, imprisoned, raped, fined

 (changes of) social status excommunicated, naturalized, proscribed, flogged,
impeached, beheaded, reprimanded, reunited, martyred,
paroled

 public (written)
communication

printed, published, issued, written, signed, circulated,
mailed, quoted, delivered, copied

 reasoning and cognition defined, considered, exercised, imposed, characterized,
represented, criticized, known, dealt, deemed

 intention, obligation,
permission

obliged, allowed, forced, prepared, let, tempted, needed,
accustomed, invited, refused

 culinary and household
activities

fried, salted, stewed, broiled, baked, boiled, buttered,
pickled, roasted, canned

 immediate physical
actions

bumped, tripped, bounced, beat, hammered, scrambled,
hopped, spun, pounded, rattled

 applied force cocked, clutched, tugged, tightened, braced, bent, stroked,
straightened, tilted, rubbed

 changes in physical state withered, distorted, bruised, starved, purified, shed,
smothered, chilled, spoiled, shattered

 containment/static
positions

lined, covered, stacked, littered, packed, loaded, crowded,
surrounded, crammed, filled

 undirected/uncontrolled
caused motion

throwed, whacked, plopped, bailed, blowed, bowled,
chucked, stomped, shooed, gobbled

 abstract organisation targeted, coordinated, subsidized, monitored, programmed,
evaluated, publicized, oriented, mapped, channeled
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Tab. 1 (continued)

Cluster Verbs

 negative low frequency  bushwhacked, zonked, jobbed, short-changed, gypped,
guillotined, propositioned, jugged, articled, resupplied

 negative low frequency  bulldozed, bluffed, cloned, sensitized, sidelined, circumcised,
electrocuted, trashed, shacked, bedeviled

 changes of state (low
freq.)

overheated, winded, overdone, readjusted, freshened,
unhooked, flurried, dehydrated, primed, unmade

 negative emotions (low
freq.)

incensed, infuriated, humiliated, embittered, thwarted,
enraged, angered, intimidated, harassed, cowed

 appearance and materials
(low freq.)

rumpled, matted, creased, freckled, discolored, patched,
knitted, glazed, laced, rusted

Tab. 2: Model coefficient estimates.

term estimate standard error z-value p-value

(Intercept) −. . −. <e-
year_z . . . <e-
genre: mag −. . −. .
genre: news −. . −. <e-
genre: nf −. . −. <e-
fMeasure_z −. . −. <e-
animacy_cat: animate . . . <e-
animacy_cat: body part −. . −. <e-
animacy_cat: inanimate −. . −. <e-
by: by −. . −. <e-
participleNegative_z . . . .
participlePositive_z . . . <e-
ClusterAssignment:  −. . −. .
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  −. . −. .
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  −. . −. .
ClusterAssignment:  . . . .
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  . . . .
ClusterAssignment:  . . . <e-
ClusterAssignment:  . . . .
ClusterAssignment:  −. . −. <e-
ClusterAssignment:  . . . <e-
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Tab. 2 (continued)

term estimate standard error z-value p-value

ClusterAssignment:  −. . −. .
ClusterAssignment:  . . . <e-
ClusterAssignment:  . . . <e-
ClusterAssignment:  . . . <e-
ClusterAssignment:  −. . −. .
ClusterAssignment:  . . . <e-
aux_tense: ing . . . <e-
aux_tense: perf −. . −. <e-
aux_tense: pres −. . −. <e-
aux_tense: pret −. . −. <e-
adverb: rr −. . −. <e-
to_compl: toComp −. . −. <e-
negator: neg −. . −. .
year_z & genre: mag . . . <e-
year_z & genre: news . . . <e-
year_z & genre: nf . . . .
year_z & fMeasure_z . . . <e-
year_z & animacy: animate . . . .
year_z & animacy: body part −. . −. .
year_z & animacy: inanimate . . . .
year_z & by: by . . . <e-
year_z & participleNegative_z −. . −. .
year_z & participlePositive_z −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  . . . <e-
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  −. . −. .
year_z & ClusterAssignment:  . . . .
year_z & ClusterAssignment:  −. . −. .
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