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One of the controversial issues surrounding unaccusativity in Japanese is the surface position
of unaccusative subjects. While compelling evidence has been found that the theme subject of
an unaccusative verb originates as an internal argument, it is still an open question whether or
not the subject moves from its original position to a derived subject position. This article aims
to contribute to this debate from a psycholinguistic perspective. We conducted two sentence-
processing experiments in which causer adjuncts were used as an indicator of the surface position
of the subject. Experiment 1 measured the processing time of unaccusative sentences with causer
adjuncts, and it was revealed that sentences in which the causer adjunct preceded the theme
subject were processed significantly faster than those in the other order. This result indicates that
the canonical surface position of unaccusative subjects is below the adjunct and that subject
movement is optional. In experiment 2, we examined whether the movement of unaccusative
subjects is linked to givenness, a discourse-pragmatic factor that has been shown to be associated
with scrambling. We found that the processing cost of the subject movement was reduced when
the moved subject was marked as discourse given, which is consistent with previous studies on
scrambled objects. Overall, our study supports the hypothesis that the unaccusative subject need
not move to the derived subject position in Japanese.
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1 Introduction
The Unaccusative Hypothesis states that intransitive verbs are divided into two types:
unergative and unaccusative (Perlmutter 1978, Perlmutter & Postal 1984, Burzio
1986, and Levin & Rappaport Hovav 1995). An unergative verb (e.g., run) takes an
agent subject in the same way that a transitive verb does. An unaccusative verb
(e.g., fall) takes a theme subject, and, crucially, this subject is considered to be
underlyingly an internal argument, like the object of a transitive verb. In the sentence
The branch fell, for instance, the NP the branch originates as an object and then
moves up to the surface subject position (i.e., spec-TP), yielding the subject–verb
word order:

(1) [TP [NP The branch]1 [VP fell t1]].

The Unaccusative Hypothesis has been intensively examined across many
languages (see the references cited above, among many others), and Japanese is
no exception. Theoretical studies of the language suggest that the unergative–
unaccusative distinction is real in terms of the original position of subjects, based
on a range of diagnostics, for instance, floating numeral quantifiers (Miyagawa
1989), quantifier scope (Nakayama&Koizumi 1991 and Yatsushiro 1999), resultatives
(Miyagawa 1989 and Tsujimura 1990), and the scope of the adverb meaning ‘again’
(Asami & Bruening 2025); see Fukuda 2017 for a discussion of what counts as a
reliable unaccusative diagnostic.

However, there has been a rigorous debate about where the subject is located on
the surface in an unaccusative sentence like the following.1

(2) Eda-ga
branch-nom

ot-i-ta.
be.fallen-inch-pst

‘The branch fell.’

One view argues that the subject does not have to move to the surface
subject position—the no-obligatory-movement hypothesis, schematized in (3a)
(Kageyama 1993, Nakayama & Koizumi 1991, Yatsushiro 1999, and Fukuda 2017).
Another claims that subject movement is obligatory—the obligatory-movement

1 Interlinear glossing in this article follows the Leipzig Glossing Rules, with the addition of inch = inchoative.
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hypothesis, schematized in (3b) (Kishimoto 2010, Kishimoto 2012, and
Kishimoto 2017).2

(3) a. No-obligatory-movement hypothesis
[TP [VP theme V] T]

b. Obligatory-movement hypothesis
[TP theme1 [VP t1 V] T]

The goal of this article is to contribute to this debate from a psycholinguistic
perspective by reporting two sentence-processing experiments.

Experiment 1 directly addressed the debate by examining the canonical position
of unaccusative subjects relative to a particular type of adjunct, namely, the causer
adjunct. This adjunct is headed by the postposition -de ‘due to’ and may appear either
before or after the subject:

(4) (Zisin-de)
earthquake-due.to

kabin-ga
vase-nom

(zisin-de)
earthquake-due.to

war-e-ta.
be.broken-inch-pst

‘A vase broke (due to earthquake).’

Several works claim that causers originate hierarchically above internal arguments
and below surface subjects in spec-TP (Fujita 1996, Folli & Harley 2007, Alexiadou
et al. 2015, and Asami 2024). In conjunction with this view, the no-obligatory-
movement hypothesis predicts that an unaccusative sentence with a causer adjunct,
like (4), is canonically ordered causer–theme, whereas the obligatory-movement
hypothesis predicts the opposite order to be canonical.3 Experiment 1 tested these
predictions by measuring the total reading time required to process a sentence. The
results showed that it took longer to process the theme–causer order than the causer–
theme order. Under the assumption that non-canonical word order (e.g., OSV in
Japanese) is more costly to process than its canonical counterpart (i.e., SOV), we
interpret the results as suggesting that the causer–theme order is canonical, which
is consistent with the no-obligatory-movement hypothesis.

2 The current study does not consider the view that unaccusative subjects originate as external arguments, because the wide
range of diagnostics cited in the main text speaks against it. Kishimoto 1996 represents such a view, but we assume that
Kishimoto no longer holds it, as his more recent studies (cited in the main text) acknowledge the syntactic distinction
between unergatives and unaccusatives in terms of the base position of their subjects.

3 Throughout this study, we adopt the default assumption in Japanese syntax that if a phrase XP originates hierarchically
above another phrase YP, then XP linearly precedes YP.
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Experiment 2 investigated whether the movement of unaccusative subjects
patterns with scrambling, with special attention to a discourse-pragmatic factor:
the givenness of a moved phrase. Previous sentence-processing studies have found
that the processing cost for non-canonical word orders is reduced, if not completely
alleviated, when a sentence-initial, scrambled phrase is discourse old (Kaiser &
Trueswell 2004, Imamura et al. 2016, Koizumi & Imamura 2017, and Jeong et al.
2025). Their findings are consistent with Kuno 1978’s claim that a non-canonical
word order is a marked option and that it tends to be used when motivated by
a discourse constraint called the from-old-to-new information-flow principle: old
information tends to come before new information in a sentence.We hypothesize that
if movement of unaccusative subjects is analogous to the scrambling of the object
in OSV sentences, then the processing cost for the theme–causer order, detected in
experiment 1, should be reduced when the sentence-initial theme phrase is marked
as discourse old. This is indeed what we found in experiment 2, further supporting
the idea that the theme–causer order is the result of an optional movement of
the subject.

The overall results support the hypothesis that posits no obligatory movement of
the unaccusative subject.We thus conclude that, in Japanese, the unaccusative subject
stays in situ by default and that its optional movement is associated with discourse
givenness, in a way parallel to the scrambling of the object in OSV sentences.

Section 2 reports on experiment 1, which provides initial evidence for the
hypothesis that unaccusative subjects donot obligatorilymove into the derived subject
position in Japanese. Section 3 presents experiment 2 and shows that the movement
of unaccusative subjects is tied to the status of givenness, offering further evidence for
the optionality of this movement. Section 4 offers a general discussion, and section 5
concludes the article.

2 Experiment 1
2.1 Competing hypotheses and predictions
As introduced in the previous section, recent generative hypotheses about
unaccusative subjects in Japanese fall into one of two types, the no-obligatory-
movement hypothesis and the obligatory-movement hypothesis:
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(5) a. No-obligatory-movement hypothesis
[TP [VP theme V] T]

b. Obligatory-movement hypothesis
[TP theme1 [VP t1 V] T]

= (3)

In a head-final language like Japanese, it is necessary to add a “signpost-like”
expression in order to tease these hypotheses apart. For this purpose, a causer adjunct
headed by the postposition -de ‘due to’ is ideal.

(6) (Zisin-de)
earthquake-due.to

kabin-ga
vase-nom

(zisin-de)
earthquake-due.to

war-e-ta.
be.broken-inch-pst

‘A vase broke (due to earthquake).’
= (4)

Several studies claim that causers start out sandwiched between the internal-
argument position and the surface-subject position, spec-TP: Fujita 1996, Folli &
Harley 2007, Alexiadou et al. 2015, and Asami 2024. For convenience, we follow
Asami 2024 and assume that a causer adjunct adjoins to BecomeP.4 In conjunction
with this syntactic analysis of the causer adjunct, the two hypotheses in (5) make
different predictions about the canonical word order of unaccusatives when the
causer adjunct is present. The no-obligatory-movement hypothesis claims that the
unaccusative subject stays in situ by default; hence, it predicts that the canonical word
order is causer–theme, while the other order (i.e., theme–causer) is non-canonical,
derived via an optional movement of the theme over the causer. The structures
corresponding to the two word orders under the no-obligatory-movement hypothesis
are as follows.5

4 Some studies do not assume BecomeP in their analyses of argument structure (e.g., Ramchand 2008). The exact analysis
does not matter here, so long as it is compatible with the assumption that a causer adjunct originates hierarchically above
an internal argument and below a surface subject.

5 We assume that the landing site of the NP movement is spec-TP purely for expository purposes, without any theoretical
commitment.
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(7) a. TP

BecomeP

PP

zisin-de
‘due to earthquake’

BecomeP

VP

NP

kabin-ga
‘vase’

V
war

‘be broken’

Become
e

T
ta

b. TP

NP1

kabin-ga
‘vase’

T′

BecomeP

PP

zisin-de
‘due to earthquake’

BecomeP

VP

t1 V
war

‘be broken’

Become
e

T
ta

In contrast, the obligatory-movement hypothesis would regard (7b) as canonical.
Kishimoto 2010, Kishimoto 2012, and Kishimoto 2017 propose that an unaccusative
subject moves to spec-TP to satisfy an EPP feature on T. Thus, the theme–
causer order is predicted to be canonical, while the causer–theme order is
expected to be non-canonical, involving an additional movement of the causer over
the theme:
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(8) TP

PP2

zisin-de
‘due to earthquake’

TP

NP1

kabin-ga
‘vase’

T′

BecomeP

t2 BecomeP

VP

t1 V
war

‘be broken’

Become
e

T
ta

Crucially, the diverging predictions of the two hypotheses are experimentally
testable under the following assumption.

(9) All other things being equal, sentences with complex representations incur
a higher cognitive load than their counterparts with simpler representations
(e.g., Pritchett & Whitman 1995, Hawkins 2004, Marantz 2005, Koizumi 2023,
and Asami 2024).

A higher cognitive load can be reflected in indices such as reaction/reading times
(RTs), eye movements, and physiological changes. Here we focus on RTs, as they are
the most relevant to the current study.

The assumption in (9) captures the so-called scrambling effect in sentence
processing: scrambling increases processing time in a variety of constructions (see,
e.g., Koizumi 2015 for a review). For instance, it takes longer to processOSV sentences,
such as (10b), than SOV sentences, such as (10a) (Chujo 1983, Tamaoka et al. 2005,
and Koizumi & Imamura 2017).

(10) a. SOV
Taroo-ga
Taro-nom

keeki-o
cake-acc

tabe-ta.
eat-pst

‘Taro ate the cake.’
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b. OSV
Keeki-o
cake-acc

Taroo-ga
Taro-nom

tabe-ta.
eat-pst

‘Taro ate the cake.’

Under the generative approach, the SOVword order is canonical, while the OSVword
order involves scrambling of the object over the subject (see Nemoto 1999 for an early
review and Miyagawa 2001, Miyagawa 2003, Miyagawa 2005, Saito 2006, Saito 2010,
and Saito 2011 for later developments):6

(11) a. [TP subject [VP object V] T]
b. [TP object1 [TP subject [VP t1 V] T]]

Here, the OSV order exhibits a more complex representation than the SOV order
due to an additional TP node and a filler–gap dependency resulting from scrambling.
The assumption in (9) therefore correctly predicts that OSV sentences incur a higher
processing load than their SOV counterparts.

Let us now return to the two hypotheses under discussion. Given the assumption
in (9), the no-obligatory-movement hypothesis predicts that it takes longer to process
the theme–causer order than the causer–theme order, while the obligatory-movement
hypothesis predicts the reverse pattern:

(12) Predictions about RTs (“X < Y” represents “RT for X is shorter than RT for Y”)
a. No-obligatory-movement hypothesis: causer–theme < theme–causer
b. Obligatory-movement hypothesis: theme–causer < causer–theme

We conducted experiment 1 to test these predictions.

2.2 Methods
2.2.1 Participants
Data from 96 native speakers of Japanese were analyzed. Participants were recruited
via Lancers, a crowdsourcing platform in Japan, and were paid 100 Japanese yen
(approximately 0.7 US dollars) for their participation.

6 We simplify the VP-internal structure for expository purposes.
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To ensure data quality, we applied the following exclusion criteria. Participants
were eligible if they were native speakers of Japanese and had an approval rating of
95% or higher on Lancers. All participants were required to achieve more than 80%
accuracy and have fewer than 10% excluded data points (i.e., RTs shorter than 400 ms
or longer than 5000 ms) across all items. In total, we recruited 100 participants, and
we excluded four of them from our data analysis, leaving 96 qualifying participants.

2.2.2 Materials and design
The experiment employed a within-subjects design andmanipulated word order with
two levels: causer–theme and theme–causer. Example items for each condition are
provided in (13). We used inanimate nouns for both the nominative phrase and the
causer adjunct.7

(13) a. Causer–theme
Kazi-de
fire-due.to

ie-ga
house-nom

yak-e-ta.
be.burned.down-inch-pst

‘A house burned down due to fire.’
b. Theme–causer

Ie-ga
house-nom

kazi-de
fire-due.to

yak-e-ta.
be.burned.down-inch-pst

‘A house burned down due to fire.’

In all, 24 pairs of experimental sentences like those in (13) were created (a total of 48
sentences), using 24 distinct unaccusative verbs:

(14) wareru ‘break,’ taoreru ‘fall,’ kowareru ‘crush,’ hiromaru ‘spread,’ okureru
‘delay,’ ugoku ‘move,’ oreru ‘break,’ yureru ‘swing,’ tobu ‘fly,’ yakeru ‘burn,’
sizumu ‘sink,’ tubureru ‘collapse,’ kareru ‘wither,’ yogoreru ‘become dirty,’ kieru
‘disappear,’ tizimu ‘shrink,’ tomaru ‘stop,’ toreru ‘come off,’ tobu ‘become blown
off,’ nureru ‘become wet,’ otiru ‘drop,’ kuzureru ‘collapse,’ nagareru ‘flow,’
umaru ‘become buried’

7 We decided not to use animate nouns for subjects because evidence from subject honorification and subject-oriented-
anaphor binding suggests that animate unaccusative subjects raise, at least to spec-vP/VoiceP, if nothing else occupies that
position (Saito 2006 and Takano 2011). We leave it to future research to determine whether the results reported in this article
are generalizable to unaccusative sentences with animate subjects.
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All of the verbs have lexical-causative counterparts.We take their compatibility with a
causer adjunct to indicate that their sole NP argument is an internal argument, since
causer adjuncts may not co-occur with an external argument (Schäfer 2025).

Following a Latin-square design, the experimental sentenceswere divided into two
lists so that no participant sawmore than one item from the same set of pairs and each
participant saw an equal number of causer–theme and theme–causer experimental
items. Each list was combined with 72 fillers, yielding two lists of 96 sentences
each. The fillers had various syntactic structures. Half of them were semantically
and/or (morpho)syntactically anomalous. Each list was presented to 48 participants
(96 participants in total).

2.2.3 Procedure
A forced-choice judgment task (Chujo 1983, Tamaoka et al. 2005, Koizumi &
Tamaoka 2010, and Asami 2024) was conducted using PCIbex (Zehr & Schwarz
2018). In the experiment, participants were instructed to decide whether a visually
presented sentence was a possible or impossible sentence in Japanese. “Possible” and
“impossible” here correspond to “acceptable” and “unacceptable.”

Each trial began with a fixation element, “++++++,” displayed at the center
of the screen for 1200 ms. A sentence then appeared in full. Participants were
instructed to respond as quickly and accurately as possible, deciding whether the
sentence was possible in Japanese by pressing “J” on the keyboard for “possible”
or “F” for “impossible.” RT and accuracy were recorded for each trial. Participants
completed eight practice trials before the actual experiment. The experiment took less
than 5 min.

Note that we did not use the self-paced-reading method, despite its popularity in
sentence-processing studies, because previous research has rarely detected an effect
of word order with this method (see, e.g., Tamaoka & Koizumi 2006 for a relevant
discussion; see also Asami & Tomioka 2025 for a follow-up to the present article that
circumvented this issue).

2.2.4 Data analysis
We analyzed both accuracy and RTs. For the accuracy analysis, we excluded responses
thatwere too fast (400ms or less) or too slow (5000ms ormore), which affected 0.6% of
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RT (ms) Accuracy (%)
Condition Mean Standard deviation Mean Standard deviation
Causer–theme 1503 563 99.3 8.3
Theme–causer 1663 638 98.2 13.1

Table 1: RTs and accuracy for each condition.

the data. For the RT analysis, we further removed incorrect responses, affecting 1.2%
of the data. Finally, RTs outside 2.5 standard deviations from individual participants’
means (both high and low ranges) were replaced by boundary values at 2.5 standard
deviations, which affected 2.4% of the data. Mean RTs and accuracy by condition are
reported in table 1.8

For the statistical analysis of accuracy, we fitted logistic mixed-effects models
(Jaeger 2008) using the Lme4 package (Bates et al. 2015b) in R (R Core Team 2024).
The fixed factor was word order (causer–theme vs. theme–causer), and the random
factors were items and participants. Following Bates et al. 2015a, we selected themost
parsimoniousmodel. We initially fitted themaximal random-effects model, including
by-participant and by-item intercepts and slopes. We then simplified the model by
removing random slopes that did not improve model fit. The final model included
random intercepts for both participants and items.

For the statistical analysis of RTs, we fitted linear mixed-effects models (Baayen
et al. 2008), following the same model-fitting and selection procedures as in the
statistical analysis of accuracy. p values were obtained with the LmerTest package
(Kuznetsova et al. 2017). The final model included by-participant and by-item
intercepts, as well as by-participant and by-item slopes.

2.3 Results
2.3.1 Accuracy
A summary of the model is provided in table 2. We found a significant difference
between the causer–theme and theme–causer conditions: the formerwas judgedmore
accurately than the latter.

8 Filler items had 94.7% accuracy. This indicates that the participants engaged attentively.
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Estimate Standard error z value p value
(Intercept) 5.77 0.56 10.15 <0.001 ***
Word order –0.95 0.42 –2.23 0.025 *

Table 2: The estimates of the fixed effect in the logistic mixed-effects model of accuracy in
experiment 1.

Estimate Standard error t value p value
(Intercept) 1505.3 53.07 28.36 <0.001 ***
Word order 163.4 28.95 5.64 <0.001 ***

Table 3: The estimates of the fixed effect in the linear mixed-effects model of RTs in experiment 1.

2.3.2 RTs
A summary of the model is provided in table 3. We found a significant main effect of
word order such that RTs for the theme–causer condition were longer than those for
the causer–theme condition.

2.4 Discussion
The results showed that it took longer to process the theme–causer order than the
causer–theme order. This is consistent with the prediction of the no-obligatory-
movement hypothesis: the unaccusative subject stays in situ and therefore canonically
follows the causer adjunct. In contrast, the results contradict the prediction of
the obligatory-movement hypothesis, which holds that the unaccusative subject
obligatorily moves to a derived subject position and thus canonically precedes the
causer adjunct. Let us discuss two implications of the current findings.

The first implication concerns the EPP feature of T, the driving force behind NP
movement into spec-TP. The present results support the view that the existence of
this feature is not conditioned by nominative-Case assignment by the T head (Hiraiwa
2001 andHiraiwa 2005), contraKishimoto 2010,Kishimoto 2012, andKishimoto 2017.
The findings also suggest that the T head lacks the EPP feature when an unaccusative
verb is used in a clause, as if the presence of the EPP feature on T is conditioned
by the lexical verb (see Miyagawa & Babyonyshev 2004 and Fukuda 2017 for related
discussions). Since previous studies such as Miyagawa 2017 assume that the EPP
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feature originates in the C head and is transmitted to T via feature inheritance, future
research must explore how the C and V heads interact to determine whether T bears
the EPP feature. Note that Saito 2011 argues that the C head retains the EPP feature
and does not transmit it to the T head. The foregoing discussion is also relevant to this
view: it must explain how the unaccusative verb conditions the presence of the EPP
feature on C.

Another implication of the current results concerns the base position of causers.
In our experiment, we adopted the view that a causer originates above an internal
argument, that is, the high-causer hypothesis; we did not consider its alternative,
the low-causer hypothesis, which posits that the causer originates hierarchically
below the theme (on the latter hypothesis see Belletti & Rizzi 1988, Hasegawa
2001, Hasegawa 2004, Hasegawa 2007, and Cheung & Larson 2015). If the low-
causer hypothesis were correct, the basic word order of unaccusatives with causer
adjuncts would be theme–causer rather than causer–theme, regardless of whether
movement of the theme takes place. As a consequence, it should take longer to process
the causer–theme order than the theme–causer order. However, the current results
showed the opposite pattern, which is incompatible with the low-causer hypothesis
(see also Asami 2024 for another piece of experimental evidence that is incompatible
with this hypothesis).

3 Experiment 2
The results of experiment 1 suggest that the theme–causer order of unaccusatives is
derived via an optional movement of the theme over the causer. If this movement
is indeed optional, does it exhibit the same profile as scrambling, a type of optional
movement? Experiment 2 was conducted to address this question, focusing on the
status of givenness, which has been shown to be associated with scrambling.

3.1 Optional movement, discourse principles, and predictions
Previous psycholinguistic studies have shown that the processing cost associated
with scrambling is alleviated when the scrambled phrase is previously mentioned
or discourse given (e.g., Kaiser & Trueswell 2004, Imamura et al. 2016, Koizumi &
Imamura 2017, Yano & Koizumi 2018, Yano & Koizumi 2021, and Jeong et al. 2025).
For instance, RTs for OSV sentences like (16) are reduced when the scrambled object
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Kaneda has been mentioned previously compared to when it has not, in a context
like (15) (Imamura et al. 2016 and Koizumi & Imamura 2017).

(15) Gaimusyoo-no
Ministry.of.Foreign.Affairs-gen

zikan-wa
vice.minister-top

Kaneda-da
Kaneda-cop

/

Kuroki-da.
Kuroki-cop
‘It is Kaneda/Kuroki who is the viceminister of theMinistry of ForeignAffairs.’

(16) Kaneda-o
Kaneda-acc

Kuroki-ga
Kuroki-nom

mukae-ta.
welcome-pst

‘Kuroki welcomed Kaneda.’

These findings are consistent with Kuno 1978’s claim that old information tends
to precede new information. This is stated as the from-old-to-new information-
flow principle:

(17) From-old-to-new information-flow principle
In principle, words in a sentence are arranged in such a way that those that
represent old, predictable information come first, and those that represent new,
unpredictable information come last.
(Kuno 1978: 54, (12))9

Under this principle, the aforementioned reduction in processing cost for non-
canonical OSV sentences can be said to occur because the optional movement of the
object is more likely to take place when the object represents older information than
the subject.

Importantly, the canonical SOV order exhibits a weaker reduction in processing
cost than the non-canonical OSV order when following the from-old-to-new
information-flow principle (Imamura et al. 2016 and Koizumi & Imamura 2017).
This suggests that the status of discourse givenness has less impact on the processing
of SOV sentences. This finding follows from the generalization that a marked
pattern tends to be used in special contexts whereas an unmarked pattern is less
contextually restricted (Kuno 1978, Kuno 1987, Aissen 1992, andBirner&Ward 2009).

9 The English translation is adopted from Imamura et al. 2016: 9, (12).
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This tendency is captured by the markedness principle for discourse-rule violations
(Kuno 1978 and Kuno 1987):

(18) Markedness principle for discourse-rule violations
Sentences that involve marked (or intentional) violations of discourse
principles are unacceptable. On the other hand, sentences that involve
unmarked (or unintentional) violations of discourse principles go unpenalized
and are acceptable.
(Kuno 1987: 212, (3.12))10

According to this principle, the canonical SOV order is an unmarked option; hence, it
does not need to observe discourse principles like (17). This explains why previous
sentence-processing studies have found only a small effect of givenness on this
word order.

Based on this background, we make the following predictions. If the conclusion
drawn from experiment 1 is correct, then (i) according to the from-old-to-new
information-flow principle, in the non-canonical theme–causer order, the sentence-
initial phrase should represent older information than the second phrase; (ii) on the
other hand, according to the markedness principle for discourse-rule violations, this
requirement should be weaker in the canonical causer–theme order. In a sentence-
processing experiment, this predicted pattern could appear as an interaction between
word order and position of given information: RTs in the non-canonical theme–causer
order should be reduced when the first phrase conveys older information than the
second, compared to when it does not; in contrast, such RT reduction should be
smaller in the canonical causer–theme order.

3.2 Methods
3.2.1 Participants
Our analysis included data from 192 native speakers of Japanese. Participant-
recruitment and data-exclusion procedures were identical to those used in
experiment 1. A total of 200 participants were recruited, and eight were excluded from
the data analysis.

10 Kunouses the term (un)acceptablehere in a broader sense than is standard in generative syntax. Rather than referring strictly
to acceptability, the term encompasses discourse felicity (i.e., whether a sentence conforms to pragmatic and information-
structural norms).
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3.2.2 Materials and design
The experiment employed a 2× 2within-subjects design, crossingword order (theme–
causer vs. causer–theme) with givenness position (given first vs. given second).
Examples for each condition are provided in (19). We used the demonstrative sono
‘that’ to mark givenness, following Yano 2019. When a reader encounters a phrase
with sono ‘that,’ they can infer that it represents discourse-given information. In
contrast, a bare noun phrase is interpreted as discourse new in the absence of
any context.

(19) a. Causergiven–theme
Sono-kazi-de
that-fire-due.to

ie-ga
house-nom

yak-e-ta.
be.burned.down-inch-pst

‘A house burned down due to that fire.’
b. Causer–themegiven

Kazi-de
fire-due.to

sono-ie-ga
that-house-nom

yak-e-ta.
be.burned.down-inch-pst

‘That house burned down due to fire.’
c. Themegiven–causer

Sono-ie-ga
that-house-nom

kazi-de
fire-due.to

yak-e-ta.
be.burned.down-inch-pst

‘That house burned down due to fire.’
d. Theme–causergiven

Ie-ga
house-nom

sono-kazi-de
that-fire-due.to

yak-e-ta.
be.burned.down-inch-pst

‘A house burned down due to that fire.’

To create the items exemplified in (19), we modified the experimental sentences
used in experiment 1 by adding the demonstrative sono ‘that’ to either the theme or
the causer phrase. As a result, 24 sets of sentences were created, yielding a total of
96 sentences.

Following a Latin-square design, the experimental items were divided into four
lists. Each list was then combined with 72 fillers, yielding four lists of 96 sentences
each. Each list was assigned to 48 participants (192 participants in total).
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3.2.3 Procedure
The procedure was identical to that in experiment 1.

3.2.4 Data analysis
We followed the same data-pre-processing procedures as in experiment 1. For the
accuracy analysis, we excluded responses shorter than 400 ms or longer than 5000
ms, which affected 0.6% of the data. For the RT analysis, we also removed incorrect
responses, affecting 1.9% of the data. Finally, RTs falling outside 2.5 standard
deviations from individual participants’ means (both high and low ranges) were
replaced with the corresponding boundary values, affecting 2.2% of the data. Mean
RT and accuracy by condition are reported in table 4.11

For the statistical analysis of accuracy, we fitted logistic mixed-effects models
(Jaeger 2008) using the Lme4 package (Bates et al. 2015b) in R (R Core Team 2024).
Fixed factors were the sum-coded (0.5/–0.5)main effects of word order (causer–theme
vs. theme–causer) and givenness position (given first vs. given second), as well as their
interaction. Random effects included participants and items.

Following Bates et al. 2015a, we selected the most parsimonious model. The
model initially included the maximal random-effect structure allowing convergence.
We simplified the model by removing random slopes and interactions that did not
improve the model. The final model included random intercepts for participants
and items.

RT (ms) Accuracy (%)
Condition Mean Standard deviation Mean Standard deviation
Causergiven–theme 1623 574 98.9 10.1
Causer–themegiven 1622 591 98.5 12.0
Themegiven–causer 1743 639 97.9 14.0
Theme–causergiven 1840 720 96.7 17.6

Table 4: RTs and accuracy for each condition in experiment 2.

11 Filler items had 98.1% accuracy, indicating that participants paid attention during the experiment.
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For the statistical analysis of RTs, we fitted linear mixed-effects models (Baayen
et al. 2008), following the same model fitting and selection procedure used in the
accuracy analysis. p values were obtained, using the LmerTest package (Kuznetsova
et al. 2017). The final model included random intercepts for participants and items.

To analyze the significant interactions, if any, we designed a follow-up analysis
using nested contrasts, examining the effect of givenness position at each level of
word order. This follow-up analysis involved fitting the same model used in the
main analysis but replacing the main effect of givenness position and the interaction
betweenword order and givenness positionwith two sum-coded nested contrasts: one
comparing the given-first and given-second conditionswithin the causer–theme order
and the other comparing the same conditions within the theme–causer order.

3.3 Results
3.3.1 Accuracy
Table 5 shows the model summary for the accuracy analysis. There was a significant
main effect of word order: causer–theme order sentenceswere judgedmore accurately
than theme–causer order sentences. Neither the main effect of givenness position nor
the interaction between word order and givenness position was significant.

3.3.2 RTs
A bar graph of the RT data is provided in figure 1, and the model summary is
presented in table 6. We found significant main effects of word order and givenness
position. Specifically, sentences with causer–theme order were processed faster than
those with theme–causer order, and given-first sentences were processed faster than

Estimate Standard error z value p value
(Intercept) 4.51 0.23 18.89 <0.001 ***
Word order 0.75 0.23 3.18 0.001 **
Givenness position 0.43 0.23 1.84 0.064
Word order ×
givenness position

–0.13 0.47 –0.29 0.771

Table 5: The estimates of the fixed effects and their interaction in the logistic mixed-effects model of
accuracy in experiment 2.
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Figure 1: RTs by condition. Error bars indicate ±1 standard error of mean RTs.

Estimate Standard error t value p value
(Intercept) 1710.7 44.47 38.46 <0.001 ***
Word order –171.9 13.89 –12.37 <0.001 ***
Givenness position –48.1 13.89 –12.37 <0.001 ***
Word order ×
givenness position

96.2 27.77 3.465 <0.001 ***

Givenness position:
causer–theme

<–0.1 19.55 <–0.01 0.997

Givenness position:
theme–causer

–96.2 19.72 –4.88 <0.001 ***

Table 6: The estimates of the fixed effects, their interaction, and effects of givenness position at each
level of word order in the linear mixed-effects model of RTs.

given-second sentences. We also found a significant interaction between word order
and givenness position.

In the follow-up analysis, we examined the effect of givenness position within
each level of word order. This analysis revealed a significant givenness-position effect
in the theme–causer order: themegiven–causer sentences were processed faster than
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theme–causergiven sentences. In contrast, no significant effect of givenness position
was observed in the causer–theme order.

3.4 Discussion
We found a significant interaction between word order and givenness position: there
was a significant difference between the themegiven–causer and theme–causergiven
conditions but not between the causergiven–theme and causer–themegiven conditions.
Specifically, the theme–causer orderwas processedmore quicklywhen the first phrase
was marked as given than when the second phrase was. We found no evidence for
such a difference in the causer–theme order. The current findings suggest that the
status of givenness impacts the processing of the non-canonical theme–causer order
but not the canonical causer–theme order. This confirms our predictions: in the non-
canonical theme–causer order, there is a preference for the first phrase to represent
older information than the second phrase, whereas in the canonical causer–theme
order, this preference is weaker.

The results also showed that the causer–theme order was processed significantly
faster than the theme–causer order. This finding replicates the result of experiment 1.
More importantly, a closer look at the data indicates that the processing time
for themegiven–causer sentences (1743 ms) was shorter than for theme–causergiven
sentences (1840ms) but still longer than for causergiven–theme (1623ms) and causer–
themegiven sentences (1622 ms). This suggests that information structure alleviates
but does not eliminate the processing cost associated with non-canonical word order.
This pattern is consistent with the findings of Koizumi & Imamura 2017. In that
study, the processing time for non-canonical OSV sentences was reduced when the
sentence-initial object was discourse given compared to when it was not; however,
OSV sentences remained slower to process than canonical SOV sentences even
when the sentence-initial phrase was previously mentioned. Therefore, we conclude
that subject movement in unaccusatives in Japanese is truly optional and that this
optionality renders such movement marked and computationally costly to process
(cf. Yano & Koizumi 2018 and Yano & Koizumi 2021).

Additionally, we found a main effect of givenness position: sentences were
processed more quickly when the first phrase was marked as given than when
the second phrase was. At first glance, this might suggest that given information
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canonically occurs closer to the sentence-initial position. However, this main
effect stems from the contrast between themegiven–causer and theme–causergiven
conditions, not from the contrast between causergiven–theme and causer–themegiven,
as indicated by the interaction discussed above. This clarification is important
because, in the current design, phrases marked as given are slightly longer than bare
phrases due to the addition of the demonstrative sono ‘that.’ Previous studies have
found that longer phrases tend to precede shorter ones in Japanese, a tendency known
as the long-before-short preference (e.g., Yamashita 2002, Kondo & Yamashita 2011,
Imamura 2015, and Imamura 2019). One might argue that this preference explains
the main effect of givenness position. However, our results showed a significant
interaction: the effect of givenness was present in the theme–causer order but absent
in the causer–theme order. We therefore conclude, considering that the addition of
sono ‘that’ increases phrase length by only two morae, that it is unlikely that such a
minimal increase is sufficient to trigger the long-before-short preference.

Overall, the current results suggest that the movement of unaccusative subjects is
optional, much like the scrambling of objects.

4 General discussion
We have presented two experiments on the processing of unaccusative constructions
involving causer adjuncts in Japanese. These experiments were conducted to
investigate whether the movement of an unaccusative subject into a derived subject
position is obligatory in this language. The overall results are consistent with the
hypothesis that the movement in question is optional. In what follows, we first
summarize the results and then discuss questions they raise for future research.

Experiment 1 testedwhether unaccusative subjects remain in their base-generated
position by default (i.e., the no-obligatory-movement hypothesis; Nakayama &
Koizumi 1991, Kageyama 1993, Yatsushiro 1999, and Fukuda 2017) or whether they
always move to a derived subject position (i.e., the obligatory-movement hypothesis;
Kishimoto 2010, Kishimoto 2012, and Kishimoto 2017). If we adopt the view that the
causer originates above the theme position and below the surface-subject position
(Fujita 1996, Folli & Harley 2007, Alexiadou et al. 2015, and Asami 2024), the no-
obligatory-movement hypothesis predicts that the causer–theme order is canonical
and the theme–causer order is non-canonical for unaccusative sentences with a
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causer adjunct, while the obligatory-movement hypothesis predicts the opposite.
The results of experiment 1 were that the causer–theme order was processed more
quickly than the theme–causer order, suggesting that the unaccusative subject can
remain below the causer adjunct. This finding is consistent with the prediction of
the no-obligatory-movement hypothesis but not with the prediction of the obligatory-
movement hypothesis.

Experiment 2 examined whether the optional movement of unaccusative subjects
resulting in the non-canonical theme–causer order is influenced by givenness, in
a way parallel to scrambling in OSV sentences. We formulated predictions based
on the combination of two discourse principles: the from-old-to-new information-
flow principle and the markedness principle for discourse-rule violations (Kuno 1978
and Kuno 1987). According to the former, old information tends to appear earlier
in a sentence than new information. The latter states that violations of discourse
principles are penalized only when they involve marked structures. Thus, a violation
of the information-flow principle should incur a processing cost when it occurs in
the marked, non-canonical theme–causer order but not (or not as severely) in the
unmarked, canonical causer–theme order. The results of experiment 2 revealed an
interaction between word order and givenness position: the theme–causer order was
processed more quickly when the first phrase was marked as given than when it
was not, whereas no evidence for such a difference was found in the causer–theme
order. This pattern confirms our prediction and indicates that the optional movement
involved in generating the theme–causer order functions analogously to scrambling
in OSV sentences, which is also sensitive to the information-flow principle (Imamura
et al. 2016, Koizumi & Imamura 2017, Yano & Koizumi 2018, Yano & Koizumi 2021,
and Jeong et al. 2025).

Since the present study focuses solely on the processing of unaccusatives, without
considering unergatives, it remains possible that similar results might be obtained
with unergative sentences.12Oneway to test this possibility, as suggested by a reviewer,
would be to use causer adjuncts in unergative sentences and examine how they are
processed. However, such adjuncts are generally disallowed with unergative verbs.
Consider the sentence in (20), where the unergative verb hasiru ‘run’ is used with the

12 We thank an anonymous reviewer for stimulating the following discussion on unergatives.
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causer adjunct tunami-de ‘due to tsunami.’ Although the intended reading, that a girl
ran because a tsunami occurred, is plausible, the sentence is unnatural.

(20) *Syoojo-ga
girl-nom

tunami-de
tsunami-due.to

hasit-ta.
run-pst

Intended: ‘A girl ran due to tsunami.’

An apparent counterexample to our claim is a sentence like the following.13

(21) Syoojo-ga
girl-nom

zyoodan-de
joke-due.to

warat-ta.
laugh-pst

‘A girl laughed due to a joke.’

However, it is unclear whether this sentence truly represents an unergative sentence.
This is because its most salient interpretation is one in which the subject functions
as a theme undergoing a laughing event caused by a joke, rather than as an agent
initiating the event. Under this reading, the verb warau ‘laugh’ appears to be used
in an unaccusative frame.14 In addition, if we force warau ‘laugh’ to be used as
an unergative verb, then the sentence most naturally conveys that the girl laughed
jokingly—compare the following.

(22) Hanako-ga
Hanako-nom

zyoodan-de
joke-de

iyana
bad

koto-o
thing-acc

it-ta.
say-pst

‘Hanako said a bad thing as a joke.’

This type of adverb remains under-studied and lacks a theoretical foundation from
which one can derive psycholinguistically testable predictions about subject position.

Taking the above observations together, we contend that it is difficult to test
processing differences between unaccusatives and unergatives using causer adjuncts;
addressing this issue will require identifying another type of adjunct, which must
be explored in future research. Accordingly, we do not intend to make any claims
about unergatives based on the current results. Note that not testing unergatives
does not undermine the findings reported here because a wide range of linguistic
evidence has already supported the unergative–unaccusative distinction in Japanese,

13 We attribute this example to the reviewer.
14 This point is not unprecedented: previous studies suggest that it is not always straightforward to determine whether a
particular intransitive verb is unergative, unaccusative, or ambiguous between the two, especially when it takes an animate
subject (see Tsujimura 1994, Hasegawa 2001, and Asami 2025 for relevant discussions).
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including floating numeral quantifiers (Miyagawa 1989), quantifier scope (Nakayama
& Koizumi 1991 and Yatsushiro 1999), resultatives (Miyagawa 1989 and Tsujimura
1990), and scope of the adverb meaning ‘again’ (Asami & Bruening 2025).

Before concluding, we would like to highlight two additional questions that
the current study raises for future research. First, although we have assumed that
the unaccusative subject in the causer–theme order can remain in situ (i.e., in
the complement position of the verb), the present results are also compatible with
the hypothesis that the subject undergoes short-distance movement to a position
below the causer adjunct. Depending on the theory of nominative-Case licensing
(e.g., Hiraiwa 2001, Hiraiwa 2005, Koizumi 2008, and Saito 2012), such a movement
may be theoretically motivated. However, our current experimental design is not
sufficiently fine-tuned to determine the exact position of the subject below the
causer adjunct.

Second, equally undetermined is the landing site of the optional movement of the
theme subject. In the tree structure in (7b), repeated as (23), we assumed that the
moved subject occupies spec-TP for expository purposes.

(23) TP

NP1

kabin-ga
‘vase’

T′

BecomeP

PP

zisin-de
‘due to earthquake’

BecomeP

VP

t1 V
war

‘be broken’

Become
e

T
ta

However, the question remains whether spec-TP can host an optionally dislocated
phrase or whether some position in the CP domain is instead used for such
a phrase.
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5 Conclusion
This article has presented two sentence-processing experiments that tested whether
the subject of an unaccusative verb in Japanese obligatorily moves to a derived
subject position. The results of experiments 1 and 2 suggest that this movement is
not obligatory and behaves like scrambling in its sensitivity to the status of givenness.
We therefore conclude that the no-obligatory-movement hypothesis is supported
while the obligatory-movement hypothesis is not. As mentioned in the previous
section, we do not intend to determine precisely where an unaccusative subject is
placed canonically or which position it moves to when it appears sentence initially.
Our results nevertheless allow us to narrow down the domain for an unaccusative
subject (i.e., the VP region) and to identify the movement of this subject as an
optional movement.
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