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Abstract
In experiments, previous studies have observed that the choice of word order in 
Japanese is influenced not only by heaviness but also by animacy. To be more con‑
crete, the heavy constituent tends to precede the light one and the animate referent 
tends to come before the inanimate one. Yet, the present corpus analysis demon‑
strates that word order changes are not motivated by animacy. This discrepancy can 
be accounted for by supposing that animacy has an impact on word order only when 
the effects of other factors are neutralized. It is possible that the effects of animacy 
are so weak that they work only in psycholinguistic experiments because other fac‑
tors are controlled. On the other hand, the effects of animacy are not observed in this 
corpus study probably because other factors are not controlled in actual examples. 
Thus, I propose that researchers should utilize both naturalistic and experimental 
evidence in order to draw reasonable conclusions about the grammatical aspects of 
language.
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Introduction

Hawkins (1994) argues that the choice of word order is dominantly determined by 
heaviness and other factors are just epiphenomenal. Thus, the effects of other fac‑
tors are expected to derive from heaviness. However, numerous studies claim that 
word order is affected by multiple factors (Arnold et al. 2000; Bresnan et al. 2007; 
Gries 2003; Heidinger 2013; Imamura 2014, 2015, 2017b; Kizach and Balling 2013; 
Rosenbach 2005; Siewierska 1993; Wasow and Arnold 2003). In fact, it has been 
revealed that not only heaviness but also other factors independently affect word 
orders directly, none of them being an epiphenomenon of other factors (Arnold et al. 
2000; Heidinger 2013; Imamura 2014, 2015, 2016, 2017a, b; Kizach and Balling 
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2013; Rosenbach 2005; Siewierska 1993). These studies clearly indicate that heavi‑
ness is not the only dominant factor for the choice of word order. Therefore, it is nec‑
essary to take not only heaviness but also other factors into consideration in order to 
deepen our understanding of the role of word order changes. In this paper, we spe‑
cifically address the word order phenomenon in Japanese since there is some dispute 
as to whether animacy is related to the choice of word order in the language. This 
study explores the usages of word order changes in terms of heaviness and animacy 
based on a corpus analysis; there has been much dispute as to whether animacy has 
an independent effect on the choice of word orders (Bock et al. 1992; Branigan et al. 
2008; Kahraman 2013; Kempen and Harbusch 2004; McDonald et al. 1993; Rosen‑
bach 2005; Tanaka et al. 2011; Thompson 1990).

This paper is organized as follows. Section “Previous Studies” overviews previ‑
ous studies concerning word order, heaviness, and animacy. Specifically, section 
“Heaviness” sets out theoretical background to understand the relationship between 
word orders and heaviness. Section “Animacy” focusses on the relationship between 
word orders and animacy. Section “Corpus Analysis of SOV and OSV” provides a 
corpus analysis of SOV and OSV in terms of heaviness and animacy. Section “Basic 
Purposes” presents the basic purposes of the corpus analysis. Section “Method” lays 
out the methodological foundations applied for the present corpus analysis, and sec‑
tion “Results” provides the results. Section “Discussion” reports the corpus findings 
about the usage of OSV in terms of heaviness and animacy. The first finding is that 
OSV is motivated by the ‘long‑before‑short’ preference in the corpus. The second 
finding is that there are no observable effects of animacy on the choice of word order 
in the corpus data. Rather, animacy correlates with grammatical functions between 
the predicate and its arguments such as subject and object. Section “Conclusion” is 
devoted to the conclusion and further studies.

Previous Studies

Heaviness

Numerous studies have reported that word order changes are motivated by heavi‑
ness (Arnold et al. 2000; Heidinger 2013; Imamura 2014, 2015: Kizach and Balling 
2013; Rosenbach 2005; Seoane 2009; Siewierska 1993; Stallings and MacDonald 
2011; Wasow 2002). In English, for example, there is a ‘short‑before‑long’ prefer‑
ence, where short elements tend to precede long ones (Hawkins 1994; Rosenbach 
2005; Seoane 2009; Wasow 2002). According to Arnold et al. (2000) corpus analy‑
sis, the longer constituent is more likely to follow the shorter one in the two con‑
structions illustrated in (1) and (2). To put it another way, shifted orders exemplified 
in (1b) and (2b) become more frequent when the direct object [the wine in (1) and a 
bowl in (2)] is longer than the other element [the table in (1) and Terry in (2)]. The 
observation above supports the view that word order changes are strongly affected 
by a ‘short‑before‑long’ preference in English. The same observations have been 
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made in Heidinger (2013) for Spanish, Kizach and Balling (2013) for Danish, and 
Siewierska (1993) for Polish.1

(1) Heavy NP Shift
 a. The waiter brought the wine we had ordered to the table.
 b. The waiter brought to the table the wine we had ordered.

(2) Dative Alternation
 a. Chris gave a bowl of Mom’s traditional cranberry sauce to Terry.
 b. Chris gave Terry a bowl of Mom’s traditional cranberry sauce.

                      (Arnold et al. 2000: 28)

Yet, in Japanese, it has been reported based on corpus analyses that the longer 
element tends to come before the shorter one (Dryer 1980; Hawkins 1994; Imamura 
2014, 2015; Kondo and Yamashita 2011; Suzuki 2000; Yamashita 2002). In sen‑
tence production, Yamashita and Chang (2001) demonstrated that native Japanese 
speakers are more likely to select scrambled orders when the resulting structure fol‑
lows ‘long‑before‑short’ preference, where the longer constituent is placed before 
the shorter one.

Hawkins (1994) provides a unified account for these seemingly contradictory 
preferences (short‑before‑long vs. long‑before‑short preference) across languages. 
According to his theory, both ‘short‑before‑long’ and ‘long‑before‑short’ prefer‑
ences are the by‑product of facilitating the processing by choosing the most efficient 
word order. Therefore, if there are two or more possible word orders, other things 
being equal, there will be a strong tendency for the speaker to select the order with 
the least complexity so as to reduce the processing costs. With regard to the rela‑
tionship between processing cost and syntactic complexity, it is a well‑established 
fact that a complex structure incurs higher processing costs than a simple one does 
(Frazier and Fodor 1978; Frazier 1987; Gibson 1998; Grodner and Gibson 2005; 
Imamura et  al. 2014, 2016; Pritchett and Whitman 1995). Among them, Grodner 
and Gibson (2005) claim that a limited amount of resources in working memory is 
the primary cause of difficulty pertinent to complex structures. Let us have a look at 
(3) in order to illustrate their proposal. Previous studies have observed that an object 
relative clause (OR) such as (3b) incurs a higher processing cost than a subject 
relative clause (SR) such as (3a) does (e.g., Ford 1983; King and Just 1991; Staub 
2010). According to Grodner and Gibson (2005), the difference between OR and 
SR is caused by the memory cost of who. In (3a), the parser can integrate who with 
sent without consuming many cognitive processing resources because who is next to 
sent. Hence, the working memory cost of (3a) is low. In (3b), on the other hand, the 
parser needs to store the photographer in its working memory until it comes across 
sent in order to link who with sent. This process requires a great amount of resources 

1 According to Stallings et al. (1998: 392), heavy NP shift is ‘the tendency for speakers to place long or 
“heavy” noun phrase direct objects at the end of a sentence rather than in the canonical postverbal posi‑
tion.’



126 S. Imamura 

1 3

in working memory. Therefore, a correlation exists between syntactic complexity 
and processing costs.

(3) a. SR: The reporter who sent the photographer to the editor hoped for a story.
b. OR: The reporter who the photographer sent to the editor hoped for a story.

(Grodner and Gibson 2005: 266)

In the same fashion, in Japanese, the parser must keep the subject in its work‑
ing memory for a long time until it encounters the verb if the direct object is very 
long. In (4a), for instance, the parser must keep the subject, kare ‘he’, until it finds 
the predicate, wasureteiru ‘has forgotten’. Since kare is far away from its semantic 
role assigner wasureteiru, this long‑distance integration requires more resources in 
working memory (Gibson 1998; Pickering and Barry 1991). This operation engen‑
ders greater processing costs. In (4b), on the other hand, the parser can assign a 
semantic role to kare easily because kare is adjacent to its semantic role assigner 
wasureteiru. It must be noted that (4a) is a canonical sentence (SOV) whereas (4b) 
is a scrambled sentence (OSV). In normal situations, canonical sentences are prefer‑
able to their scrambled counterparts in terms of processing costs. Yet, the processing 
cost of kare is much lower in (4b) than in (4a) due to the difference in the distance 
between kare and wasureteiru. By moving the heavy object forward, the processing 
cost of the subject is reduced in (4b). In some cases, scrambling minimizes the pro‑
cessing costs of heavy constituents, even if it includes an extra syntactic movement 
(Imamura et al. 2016).2

(4) a. kare‑wa [watashi‑ga oboeteiru hanashi‑o] sukkari
he‑TOP I‑NOM remember story‑ACC completely
wasureteiru‑kamoshirenai.
has.forgotten‑maybe
‘He may have forgotten completely the story that I remember.’

b. [watashi‑ga oboeteiru hanashi‑o] kare‑wa t sukkari
I‑NOM remember story‑ACC he‑TOP trace completely
wasureteiru‑kamoshirenai.
has.forgotten‑maybe
‘He may have forgotten completely the story that I remember.’

(adapted from Yamashita 2002: 604)

In sum, it is well‑known across many languages that heaviness has a great impact 
on the choice of word order. Yet, the sample size of Yamashita (2002) is very small 
(19 examples) and it is necessary to confirm the ‘long‑before‑short’ preference in 
Japanese on the basis of the wider data. This holds true of Suzuki (2000) as well. 
Moreover, Kondo and Yamashita (2011) and Imamura (2014, 2015) calculate the 
lengths on the basis of Bunsetsu, which consists of one or more content words 

2 A ‘trace’ marks the in situ position of a moved element. In (4b), the original position of the scrambled 
object is occupied by the trace.



127

1 3

Word Order, Heaviness, and Animacy  

followed by zero or more functional words. As will be discussed in section “Corpus 
Analysis of SOV and OSV”, the reliance on ‘word’ to measure the length is not licit. 
The present study will resolve these issues by assessing the lengths of nouns in SOV 
and OSV in terms of morae first.

Animacy

Numerous studies have convincingly demonstrated that animacy influences the choice 
of word order (Bock et al. 1992; Branigan et al. 2008; Kahraman 2013; Kempen and 
Harbusch 2004; McDonald et al. 1993; Rosenbach 2005; Tanaka et al. 2011; Thomp‑
son 1990). In particular, there seems to be a general preference for animate referents 
to precede inanimate ones. In Japanese, Tanaka et al. (2011) conducted a sentence 
production experiment to measure the effects of animacy on the choice between SOV 
and OSV. In their experiment, participants were asked to remember a sentence pre‑
sented aurally in eight blocks, each containing eight sentences. Just after each block, 
they were prompted for oral recalling using the preambles such as minatode ‘in the 
harbour’ in (5). To put it simply, participants were required to recall orally the sen‑
tences they tried to remember as accurately as possible. Tanaka et al.’s experiment 
demonstrated that participants tended to recall OSV as SOV more often when the 
effect was to move an animate noun to the first position than when it was to place an 
inanimate noun in the first position. Taking (5) as an example, participants were more 
likely to recall (5d) as SOV than (5c). It should be noted that participants tended to 
avoid changing SOV into OSV, even if this operation would result in the animate‑
inanimate word order. In other words, animacy encouraged the participants to use 
SOV instead of OSV, but the converse is not true. Therefore, participants avoided 
changing (5b) to OSV. However, Tanaka et al.’s experiment demonstrated that ani‑
macy seems to have a direct influence on the choice of word order in Japanese.

(5) a. Animate‑first, SOV
minatode, ryōshi‑ga bōto‑o hakon‑da.
harbour‑LOC fisherman‑NOM boat‑ACC carry‑PAST
‘In the harbour, the fisherman carried the boat.’
b. Inanimate‑first, SOV
minatode, bōto‑ga ryōshi‑o hakon‑da.
harbour‑LOC boat‑NOM fisherman‑ACC carry‑PAST
‘In the harbour, the boat carried the fisherman.’
c. Animate‑first, OSV
minatode, ryōshi‑o bōto‑ga hakon‑da.
harbour‑LOC fisherman‑ACC boat‑NOM carry‑PAST
‘In the harbour, the fisherman, the boat carried.’
d. Inanimate‑first, OSV
minatode, bōto‑o ryōshi‑ga hakon‑da.
harbour‑LOC boat‑ACC fisherman‑NOM carry‑PAST
‘In the harbour, the boat, the fisherman carried.’

(Tanaka et al. 2011: 322)
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On the basis of a corpus analysis, Seoane (2009) observed that animacy could 
not give an explanation of the word order preference between the subject and the 
by‑phrase in English by‑passives, whose example and corresponding active sentence 
are illustrated in (6).

(6) a. My boss has hired John as her new assistant.
b. John has been hired by my boss as her new assistant.

(Seoane 2009: 365)

Indeed, only 18.6% of by‑passives obeyed the animately preferable combination 
between the subject and the by‑phrase; by‑passives with a human subject and an 
inanimate by‑phrase did not occur frequently. On the contrary, 32.4% of the exam‑
ples contained an inanimate subject and an animate by‑phrase, which is an animately 
undesirable combination because the inanimate referent comes before the ani‑
mate one. Other examples are unrelated to animacy in that there was no difference 
between the subject and the by‑phrase in their animacy (49%). All of these results 
support the view that the relative animacy of the subject and the by‑phrase is not 
a conditioning factor in by‑passives. Yet, numerous studies have reported that the 
preference for active voice over passive voice can be reversed or weakened when the 
subject is animate (Bock et al. 1992; Dahl and Fraurud 1996; Ferreira 1994; Foley 
1994; McDonald et al. 1993).

In a nutshell, there is a dispute over the connection between animacy and word 
order. On the basis of a corpus analysis, the present study aims to resolve the debate 
and discover to what extent animacy has an influence on the choice of word order in 
Japanese.

Corpus Analysis of SOV and OSV

Basic Purposes

The aim of this analysis is to calculate the effects of heaviness and animacy on word 
order in Japanese by using corpus data. This analysis is designed to answer two main 
questions. The first question is whether heaviness has a strong effect on word order, 
as observed by Yamashita (2002). The second question is whether the distribution 
of word orders is affected by animacy. In order to answer these questions, a series of 
corpus analyses are performed.

Method

Corpus Data

The Balanced Corpus of Contemporary Written Japanese (BCCWJ) was utilized in 
order to assemble relevant examples. BCCWJ was released by the National Institute 
for Japanese Language and Linguistics (NINJAL) in 2011. This corpus is designed 
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to be representative of contemporary written Japanese and thus contains 100 mil‑
lion words from well‑balanced written materials covering books, magazines, news‑
papers, white papers, bulletin boards, blogs, best‑selling books, school textbooks, 
minutes of Japan’s National Diet, local government PR newsletters, laws, and poetry 
verses (Maekawa et  al. 2008). The samples were extracted randomly in order to 
maximally represent the population of contemporary written Japanese, using Chu-
nagon, which is a standard concordancer for retrieving from BCCWJ.

Materials

There are five conditions in the present study, as exemplified in (7).3 One hundred 
randomly selected examples for each condition were used for the corpus analysis.

(7) a.  SNOMOACC V
b.  STOPOACC V
c.  OACC SNOMV
d.  OTOPSNOMV
e.  OACC STOPV

Procedures

With regard to the taxonomy of heaviness and animacy, the present analysis fol‑
lowed the criteria shown in the following two sections. It was performed in the fol‑
lowing three steps: First, the morae of both the subject and the object in each condi‑
tion were calculated. Second, both the subject and the object were categorized as 
animate or inanimate. Third, a series of t tests was conducted for heaviness and Chi 
square tests were performed for animacy.

Search Procedures for  Calculating Heaviness Many kinds of definitions of weight 
have been proposed in terms of words, phrases, syntactic nodes, syllables, and mora. 
Which definition is actually relevant to the present analysis? To address the issue of 
how weight is assessed, Wasow (1997) compared the predictive powers of words, 
syntactic nodes, and phrasal nodes largely based on his corpus analysis. In conse‑
quence, it was revealed that all of the three measures are good predictors of heavy NP 
shift and the dative alternation in English. There was no preference for one measure‑
ment over another. His study supports the view that heavy NP shift and the dative 
alternation in English are not sensitive to the definition of weight. Yet, the same 
does not hold of Japanese. First, words can become long easily through the use of 
compounding. Iwasaki (2002: 74) points out that ‘compounding is a very productive 
process in Japanese. Among compounding words, compound nouns are greater in 

3 Although the present corpus analysis examined about 3000 sentences with the nominative case marker 
GA followed by the topic marker WA, there was no  SNOMOTOPV in my data. Thus,  SNOMOTOPV was 
excluded from the analysis.
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number than compound verbs or adjectives’. Thus, compound nouns such as (8c) are 
very common in Japanese. The important thing here is that the compound noun gaku-
seishinbun ‘student newspaper’ consists of gakusei ‘student’ and shinbun ‘newspa‑
per’. This fact signifies that (8c) is longer than (8a) and (8b) but there is no difference 
among them in terms of the number of words. All of them are one‑word expressions. 
Therefore, it is dangerous to calculate the weight on the basis of the number of words. 
The lengths of words in Japanese are instable to say the least. It should be noted that 
the reliance on ‘word’ to calculate the weight is illicit not only because of compound‑
ing but also because of suffixation. Japanese words tend to be lengthened as a result 
of suffixations.

(8) a. gakusei
  ‘student’

b. shinbun
  ‘newspaper’

c. gakusei‑shinbun
  ‘student newspaper’

Second, the number of phrases is not an appropriate tool for measuring the 
weight in Japanese. Although some studies calculated the lengths by counting the 
number of phrases (Imamura 2014, 2015; Kondo and Yamashita 2011), the length of 
a phrase can vary greatly depending on the situation. Taking (9) as an example, kinō 
‘yesterday’ contains only 3 morae whereas Fujikyū Hairando ‘Fuji Q Highland’, 
which is a name of an amusement park, includes 9 morae. Although they differ from 
each other in terms of morae greatly, both kinō and Fujikyū Hairando are just one 
phrase in length.

(9) kinō Ø Fujikyū Hairando‑e tachiyot‑ta.
yesterday (I) Fujikyū Highland‑to drop.in.at‑PAST
‘I dropped by Fuji Q Highland yesterday.’

Third, syntactic nodes may be a good indicator of weight, but they are not a prac‑
tical tool for assessing weight. One reason for this is that syntactic nodes change 
according to which syntactic theory you employ. For example, the structure of 
 OACC SNOMV can be both (10a) and (10b). Another reason is a practical one; it is 
hard to deal with complex clauses due to their complexity. In fact, it is tough to 
check every syntatic node of a long clause.

(10) OACC SNOMV
a.  [TP  Oj  Si  [VP  ti  tj V]]
b.  [TP  Oi  [VP  ti′ S  tiV]]

The upshot of the discussion above is that all of the three measures are not use‑
ful for measuring weight in Japanese. How should we then define the concept of 
weight in order to analyze Japanese? One answer could be a phonological definition. 
In fact, several studies define weight in terms of phonological units (Lohmann and 
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Takada 2014; McDonald et  al. 1993; Pinker and Birdsong 1979; Zec and Inkelas 
1990). Among them, Lohmann and Takada (2014) calculated the weight in terms of 
syllables and morae. A syllable ‘consists of an onset, a nucleus and a coda, of which 
only the nucleus is obligatory’ (Iwasaki 2002: 25) whereas a mora ‘is a tone bearing 
unit. Each mora in a word is conceived to be constant in duration’ (Iwasaki 2002: 
24). It should be noted that both syllable and mora are minimal units for calculating 
weight. There is no difference between them in that they can represent the subtle dif‑
ferences in weight among constituents.

Which concept, then, is more valid for measuring weight in Japanese? In this 
study, weight is measured by the concept of mora due to the following two reasons. 
The first reason is that the mora is the most central phonological unit in Japanese. 
Indeed, Otake et  al. (1993) found in Japanese that segmentation of spoken words 
depends on morae, not on syllables. The second reason is that it is easy to count 
the number of morae in written Japanese. There are three major sets of symbols to 
write Japanese: hiragana, katakana, and kanji. It should be noted that the number of 
morae corresponds to that of hiragana or katakana. Moreover, kanji can be translit‑
erated into hiragana easily. Hence, the information about morae is readily available 
from written Japanese. Since the present study utilizes a written Japanese corpus, 
mora count can be performed without difficulty. Furthermore, morae can represent 
the subtle differences among referents because it is a phonologically minimal unit. 
In consequence, the method of calculating weight by utilizing only morae is a practi‑
cal and stable tool for analyzing Japanese.

Search Procedures for  Calculating Animacy Many studies have provided empirical 
support for the original animacy hierarchy proposed by Silverstein (1976), Dixon 
(1979), Jucker (1993), Leech et al. (1994), Seoane (2009) and Rosenbach (2008). As 
demonstrated in (11), human nouns are higher in the Animacy Hierarchy than com‑
mon inanimate nouns, and other nouns are intermediate categories between them. In 
this sense, animacy is not a binary concept. However, all referents are categorized 
into animate or inanimate in this study for statistical reasons, as Chi square tests can‑
not be utilized when the sample size is too small (Cochran 1954).

(11) Animacy Hierarchy
human N > animal N > collective N > temporal N > 
locative N > common inanimate N

(Rosenbach 2008: 153)

The question that emerges as a by‑product of the binary analysis of animacy is 
where we should set a cutoff point in the animacy hierarchy. With respect to this 
issue, Rosenbach (2008: 153) states that

collective nouns such as company often waver between an interpretation as 
animate or inanimate referents as they can usually be conceived of as either: 
a company may be conceptualized as an institution (the inanimate interpreta‑
tion) or as the body of people working in and for the company (the animate 
interpretation).
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Following this view, a cutoff point between animate and inanimate should be 
placed at collective nouns. Therefore, human nouns and animal nouns are classified 
into animate nouns whereas temporal nouns, locative nouns, and common inani‑
mate nouns are categorized into inanimate nouns. However, there is one question 
that remains to be answered. How should we deal with collective nouns? The solu‑
tion chosen here is that all collective nouns are regarded as animate nouns.4 In this 
way, it becomes possible to hold a consistent and coherent view about animacy. Let 
us illustrate this method by having a look at (12). It should be noted that shi ‘city’ 
is a collective noun because it stands for a group of people who work for the city. 
Thus, shi should be regarded as an animate noun. On the other hand, since hanabi 
‘firework’ is a common inanimate noun, it should be counted as an inanimate noun. 
This analysis is supported by the subcategorization of the verb uchiageru ‘set off’, 
which requires an agent and a theme. Given the close connection between agency 
and animacy, it is unsurprising that agents are animate nouns and themes are inani‑
mate nouns in general. Hence, the combination of the animate subject, shi, and the 
inanimate object, hanabi, is consistent with the predicate, uchiageru, in (12).

(12) shi‑ga hanabi‑o uchiage…
city‑NOM firework‑ACC set.off
‘The city displayed fireworks…’

(BCCWJ)

The remainder of this section first addresses the problem concerning fuzzy ref‑
erents. It should be noted that inanimate nouns can be conceptualized as humans 
under some contexts. In (13), for instance, nature is metaphorically treated as ani‑
mate because generous is surely restricted to human nouns. However, to simplify the 
process of calculating animacy, the animate/inanimate distinction counts on only the 
intrinsic property of the referents. One advantage of this method is that it is easy to 
decide the category of each referent. Consequently, inanimate nouns such as nature 
are simply labeled as inanimate without making reference to other constituents. In 
my criteria, the property of generous has no effect on the category of nature. The 
animacy of nature is independent of how it is treated in (13).

(13) Nature is generous.
(Seoane 2009: 370)

The next question that remains to be answered is how to deal with long nouns 
which contain both an animate noun and an inanimate one. One proposal is that the 
animacy of a long referent should be dependent on that of its head. By following this 
criterion, binary criteria can be maintained. Let us have a look at (14) to illustrate 
the analysis of long nouns. In (14), a human noun, otoko ‘man’, is modified by a 
relative clause. It is important to note that the relative clause includes a common 

4 This choice is somewhat arbitrary as it is also possible to conceive of collective nouns as inanimate 
nouns.
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inanimate noun, suika ‘watermelon’. Consequently, a long noun, suika‑o nusunda 
otoko ‘a man who stole watermelons’, comprises the animate noun, otoko, and the 
inanimate noun, suika. Since the head of (14) is the animate noun, otoko, the long 
noun, suika‑o nusunda otoko, as a whole should be labeled as animate in the present 
study.5

(14) [RC ei suika‑o nusun‑da] otokoi

ei watermelon‑ACC steal‑PAST mani

‘a man who stole watermelons’
(BCCWJ)

To summarize the above discussion, the analysis of animacy relies on a binary 
classification system; every referent is categorized as either animate or inani‑
mate. Regarding the cases where both an animate noun and an inanimate noun are 
included in a long noun, its head is regarded as the representative of the noun as a 
whole. As a result, the animacy of a long noun is determined by the intrinsic prop‑
erty of its head.

Results

Table 1 is a summary of the results of the corpus analysis in terms of morae, show‑
ing the average value and the standard deviation for each condition.

A series of t tests were conducted for the average values of morae. Within 
each construction, there was a significant difference between the subject and the 
object in  STOPOACC V (t(198) = 2.77, p < .01),  OACC SNOMV (t(198) = 6.17, p < .01), 
 OTOPSNOMV (t(198) = 3.32, p < .01), and  OACC STOPV(t(198) = 10.84, p < .01), but 
not in  SNOMOACC V (t(198) = .23, p = .82).

With regard to the lengths of subjects,  OACC STOPV was significantly shorter than 
 OTOPSNOMV (t(198) = 4.37, p < .01), but there was no significant difference among 
 OTOPSNOMV,  STOPOACC V, and  OACC SNOMV. Furthermore,  SNOMOACC V was signifi‑
cantly longer than  OTOPSNOMV (t(198) = 2.56, p < .05). However, there was no sig‑
nificant difference among  STOPOACC V,  OACC SNOMV, and  SNOMOACC V.

As for the lengths of objects,  OACC SNOMV was significantly longer than 
 STOPOACC V (t(198) = 4.36, p < .01), but there was no significant difference among 
 STOPOACC V,  SNOMOACC V, and  OTOPSNOMV. In addition, the difference between 
 OACC SNOMV and  OACC STOPV was only marginal (t(198) = 1.71, p < .10).

With respect to the lengths of nouns in the first position, there were no sig‑
nificant differences among  SNOMOACC V,  STOPOACC V, and  OTOPSNOMV. Fur‑
thermore, the difference between  OACC SNOMV and  OACC STOPV was marginal 
(t(198) = 1.71, p < .10). However,  OACC SNOMV was significantly longer than 
 SNOMOACC V (t(198) = 4.46, p < .01). Moreover,  OTOPSNOMV was significantly longer 
than  STOPOACC V(t(198) = 2.02, p < .05).

5 In (14), e is the abbreviation of ‘empty category’, which is a nominal element without its phonological 
content.
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As for the lengths of nouns in the second position, there were no significant dif‑
ferences among  OTOPSNOMV,  SNOMOACC V, and  STOPOACC V. Furthermore, the dif‑
ference between  OTOPSNOMV and  OACC SNOMV was non‑significant. By contrast, 
 STOPOACC V was significantly longer than  OACC SNOMV (t(198) = 2.23, p < .05). On 
top of that,  SNOMOACC V was significantly longer than  OTOPSNOMV (t(198) = 2.28, 
p < .05), which in turn is significantly longer than  OACC STOPV (t(198) = 4.37, 
p < .01).

Putting the direct object and the subject together, there were no significant differ‑
ences among  SNOMOACC V,  STOPOACC V, and  OTOPSNOMV. Additionally, there was no 
difference between  OACC SNOMV and  OACC STOPV (t(198) = .14, p = .89). In contrast, 
 SNOMOACC V was significantly shorter than  OACC SNOMV (t(198) = 2.60, p < .01).

Table 2 summarizes the distribution of the nouns in terms of animacy. A series of 
Chi square tests were carried out to see if there were significant differences among 
them. Overall, several tendencies were observed across sentence types. First, the 
frequency of animate nouns was significantly higher than that of inanimate nouns 
in the subject of  SNOMOACC V (χ2(1) = 43.56, p < .01),  STOPOACC V (χ2(1) = 64.04, 
p < .01),  OTOPSNOMV (χ2(1) = 67.40, p < .01),  OACC SNOMV (χ2(1) = 46.24, p < .01), 
and  OACC STOPV (χ2(1) = 70.56, p < .01). In other words, subjects were more likely 
to be animate nouns than inanimate nouns in every condition. Second, the fre‑
quency of inanimate nouns was significantly higher than that of animate nouns 
in the object of  SNOMOACC V (χ2(1) = 67.40, p < .01),  STOPOACC V (χ2(1) = 73.96, 
p < .01),  OTOPSNOMV (χ2(1) = 64.04, p < .01),  OACC SNOMV (χ2(1) = 64.04, p < .01), 
and  OACC STOPV (χ2(1) = 73.96, p < .01). To put it another way, objects were real‑
ized as inanimate nouns more frequently than as animate nouns. Third, the fre‑
quency of animate subjects was significantly higher than that of animate objects 
in  SNOMOACC V (χ2(1) = 59.52, p < .01),  STOPOACC V (χ2(1) = 71.02, p < .01), 
 OTOPSNOMV (χ2(1) = 64.93, p < .01),  OACC SNOMV (χ2(1) = 58.25, p < .01), and 
 OACC STOPV (χ2(1) = 72.98, p < .01). This result signifies that inanimate objects 
occurred more frequently than inanimate subjects in every condition. Fourth, a 
Chi square test did not reach statistical significance in the subject across sentence 
types (χ2(4) = 6.63, p = .16). In other words, subjects showed the same tendency, 

Table 1  Morae for each 
sentence type

Sentence types Grammatical func‑
tions

Morae

M SD

SNOMOACC V S 10.68 10.92
O 10.33 10.82

STOPOACC V S 8.38 5.88
O 11.35 8.97

OTOPSNOMV S 7.67 4.29
O 10.03 5.67

OACC SNOMV S 8.73 7.59
O 18.68 14.23

OACC STOPV S 5.50 2.50
O 22.25 15.25
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irrespective of sentence type. Fifth, a Chi square test was not significant in the object 
across sentence types (χ2(4) = 1.17, p = .88). This also signifies that the object shows 
the same tendency across sentence types overall.

Discussion

Word Order and Heaviness

The goal of this analysis is to probe the relationship between heaviness and word 
order in Japanese. Let us start our discussion with the question of whether topicali‑
zation  (OTOPSNOMV) and scrambling  (OACC SNOM/TOPV) are influenced by the ‘long‑
before‑short’ preference. Overall, we observe a general tendency that shifted objects 
are longer than subjects within the OSV word orders. Thus, the ‘long‑before‑short’ 
preference can provide a unified account of OSV word orders because the direct 
object tends to be shorter than the subject in both scrambling and topicalization.

Next, let us focus on the total length of the subject plus the object in each con‑
struction. First, it was demonstrated that  OACC SNOM and  OACC STOP were significantly 
longer than  SNOMOACC V,  STOPOACC V, and  OTOPSNOMV. In other words, scrambled 
sentences were much longer than other conditions. This implies that processing 
scrambled sentences requires a greater amount of resources in working memory 
than other constructions. This analysis is also compatible with previous studies in 
the sense that scrambling incurs high processing costs (Chujo 1983; Frazier and Flo‑
res d’Arcais 1989; Imamura et al. 2014, 2016; Koizumi and Tamaoka 2010; Rösler 
et al. 1998; Sekerina 2003; Tamaoka et al. 2005, 2011; Weyerts et al. 2002). Second, 
the object of  OACC STOP was longer than that of  OACC SNOM whereas the subject of 
 OACC STOP was shorter than that of  OACC SNOM. This result indicates that the short‑
ness of one argument (the subject or the object) offsets the extra length of the other 
argument in scrambled word orders, resulting in no difference in the total length 
between  OACC SNOM and  OACC STOP. This fact can be explained by supposing that the 
total length of scrambling is limited by the size of working memory.

Table 2  Tokens distribution of 
subjects and objects in terms of 
animacy

Sentence types Grammatical 
functions

Number

Animate Inanimate

SNOMOACC V S 83 17
O 9 91

STOPOACC V S 90 10
O 7 93

OACC SNOMV S 84 16
O 10 90

OTOPSNOMV S 91 9
O 10 90

OACC STOPV S 92 8
O 7 93
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The next question to be answered is the reason why  OTOPSNOMV were shorter 
than  OACC SNOM. One possibility is that scrambled objects tend to be long because 
they are normally ‘brand‑new anchored’ NPs, which are newly introduced NPs that 
relate to some other discourse entity by means of an NP included in the previous 
discourse. Let us take (15) as an example to explain this concept at length.

(15) [Context: soshite kono gēmu‑no torikku‑wa Pieeru Burujyuu‑no
and this game‑GEN trick‑TOP Pierre Brujeau‑GEN
yū tōri,] gēmu‑no rūru–o daitasū‑no
say as game‑GEN rule‑ACC large.majority‑GEN
haisha‑ga sasae‑tei‑ru toyū koto da.
defeated‑NOM support‑PROG‑NON‑

PAST
COMP NMR COP

‘And the trick of this game is, as Pierre Brujeau says, that the large majority of 
defeated people are supporting the rule of the game.’

(adapted from Suzuki 2000: 104)

Here, the head noun rūru ‘rule’ of the direct object gēmu no rūru ‘rule of the 
game’ itself does not have an antecedent and can be regarded as brand‑new informa‑
tion. However, it is modified by gēmu ‘game’, which has been explicitly referred to 
as kono gēmu ‘this game’ in the preceding context. Therefore, the head noun rūru 
‘rule’ of the direct object gēmu no rūru ‘rule of the game’ is a brand‑new anchored 
noun because it is linked with the preceding context through gēmu ‘game’. In 
brand‑new anchored NPs, the head of the NP is brand‑new information but the NP 
as a whole includes a discourse‑old referent, making the brand‑new anchored NP 
relevant to the preceding discourse. Taking into the fact that scrambled objects in 
OSV are usually anchored, they are likely to be longer than WA‑marked objects in 
OSV because of the existence of anchoring expressions. Unlike scrambled objects, 
the WA‑marked object in topicalization does not require an anchoring expression 
because the head itself is normally given information. It should be noted that the 
main function of anchoring is to connect a brand‑new element with the preceding 
discourse and thus an anchoring expression is not needed when its head is not brand‑
new information.6

To summarize, the findings above indicate that word order changes are driven by 
the ‘relative heaviness’ between the direct object and the subject. More specifically, 
the direct object was significantly longer than the subject in OSV. This result sup‑
ports the view that word order changes are associated with reducing processing cost. 
Furthermore, the total lengths of scrambling were constant between  OACC SNOM and 
 OACC STOP. This implies that the total length of scrambling may be restricted by a 
limitation in the capacity of working memory. The difference in the length between 
scrambling and topicalization can be explained by supposing that scrambled 

6 With regard to the SOV word orders,  SNOM in  SNOMOACC V did not convey brand‑new anchored infor‑
mation in a statistically significant way. In fact,  SNOMOACC V included only two brand‑new anchored sub‑
jects and  STOPOACC V did not contain any brand‑new anchored ones. It seems that anchoring is relevant 
only to scrambled sentences.
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elements tend to be anchored. However, it is possible that other factors are related to 
this phenomenon. Further studies are needed to disentangle this issue.

Word Order and Animacy

The main finding from the corpus analysis is that animacy did not have an impact on 
the choice between SOV and OSV in Japanese. Rather, it has been revealed that ani‑
macy correlates with just grammatical functions: subjects are animate in most cases 
while objects are almost always inanimate. These facts seemingly contradict Tanaka 
et al. s’ (2011) claim that animacy has a direct influence on word orders. What is the 
source of this difference? In order to disentangle this issue, let us review the results 
of their experiment first. Based on a sentence recall task, they found that animacy 
affects word orders independently of grammatical functions. More concretely, OSV 
was transformed into SOV frequently so that the animate entity comes before the 
inanimate one, but the converse is not true. SOV was constantly recalled as SOV 
regardless of animacy. These facts can be accounted for by assuming a competition 
between the demerit of scrambling and the merit of the animate‑inanimate order. 
First, scrambling should be avoided because it is a structurally complex option, as in 
(16a). Second, it is preferable to place animate entities before inanimate ones, as in 
(16b) (Bock et al. 1992; McDonald et al. 1993; Thompson 1990).

(16) a. Avoid scrambling if possible due to its processing cost
b. Place animate entities at the first position

Let us consider the competition between (16a) and (16b) in SOV and OSV sen‑
tences. If an animate direct object is scrambled forward, it will violate (16a) but fol‑
low (16b). This operation will give rise to an  OANI(MATE)SIN(ANIMATE)V sentence. By 
contrast, if an animate direct object stays in its in situ position, it will obey (16a) but 
violate (16b). This option will engender an  SINOANIV sentence. According to Tanaka 
et  al.’s experiment,  SINOANIV was preferable to  OANISINV because  OANISINV was 
transformed into  SINOANIV frequently but  SINOANIV was constantly recalled as just 
 SINOANIV. Taking into consideration the fact that the optimal structure is computed 
as a structure that violates the least highly ranked constraints (Prince and Smolen‑
sky 1993), (16a) seems to be ranked higher than (16b). Thus, the penalty for select‑
ing scrambling cannot be erased by the positive effects of animacy. In consequence, 
 SINOANIV was not permutated into  OANISINV frequently. This proposal signifies that 
the effect of animacy is much weaker than that of scrambling. This weakness is the 
key to understanding the results of the present corpus analysis. In the experiment 
performed by Tanaka et al., other factors were controlled in the sense that only sim‑
ple nouns were presented, as shown in (5). It has been proposed that when one factor 
is less constraining, the other factor becomes stronger if these two factors are found 
to influence a particular option (Arnold et  al. 2000; MacDonald 1996). Applying 
this proposal to Tanaka’s experiment, animacy must have had stronger effects on the 
choice of word order because other factors were controlled and less constraining. It 
should be noted that there are no modifiers in (5) and both ryōshi ‘fisherman’ and 
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bōto ‘boat’ are simple nouns. Heaviness was strictly controlled in the sense that all 
the NPs used for the experiment were light. In the same vein, there was no differ‑
ence between the subject and the object in terms of discourse status. Both the sub‑
ject and the object may be regarded as new information in the sense that discourse 
contexts were not given immediately before the task, or they may be regarded as 
given information in that the same NPs were presented once at the beginning of a 
sentence recall task. In either case, the subject was as old or new as the object in the 
experiment. In addition, ryōshi is a typical human noun while bōto is a representa‑
tive of a common inanimate noun. Therefore, there is a large gap between ryōshi and 
bōto in terms of animacy. In the animacy hierarchy shown in (11), ryōshi is situated 
in the highest position while bōto resides in the lowest position.

By contrast, actual examples can be affected by multiple factors such as informa‑
tion structure and heaviness. In (17a), for instance, the subject Kara is the name 
of a man while the direct object refers to an ashtray in the preceding discourse. 
Thus, SOV is a preferable order in terms of animacy because this order results in 
 SANIOINV, where the animate noun precedes the inanimate noun. However, OSV is 
selected despite the fact that this order gives rise to  OINSANIV, which is an undesir‑
able order in terms of animacy because the inanimate object precedes the animate 
subject. The reason why OSV is chosen in (17) may be that the direct object is given 
information. It should be noted that the direct object in (17a) is realized as a refer‑
ential expression, sore ‘it’. In the same way, the object noun in (17b) comes with the 
distal demonstrative sono ‘that’. Therefore, it is conceivable that OSV is utilized so 
that given information precedes new information and the effect of animacy is erased 
by given‑new ordering in (17).

(17) a. sore‑o Kara‑san‑ga motte…
  it‑ACC Kara‑Mr.‑NOM have
  ‘Mr. Kara has it (= an ashtray) …’

b. sono‑hōseki‑o watashi‑to‑musuko‑ga teniire‑ru‑tameni…
  that‑gem‑ACC I‑and‑son‑NOM get‑NONPAST‑PURP
  ‘in order for my son and I get that jewel…’

(BCCWJ)

Moreover, there are cases where no clear‑cut animacy difference between argu‑
ments was observed. In (18), for example, both the subject, Yuasa, and the direct 
object, the Crown Prince, are equal in terms of animacy because both are human 
nouns. Regardless, OSV is made use of in (18). This example signifies that ani‑
macy does not work effectively in some cases in the corpus. Instead of animacy, the 
scrambled object is thought to be driven by heaviness. Note that the direct object, 
kōtaishi ‘the Crown Prince’, is much heavier than the subject, Yuasa, because the 
former is modified by a relative clause.

(18) yōroppa‑hōmon‑kara kikoku‑shi‑ta
Europe‑visit‑from return.to.one’s.country‑do‑PAST
kōtaishi‑o Yuasa‑chōkan‑ga demukae‑ta.
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Crown.Prince‑ACC Yuasa‑the.Grand.Steward‑NOM welcome‑PAST
‘The Grand Steward of the Imperial Household Agency, Yuasa, welcomed the Crown Prince, 

who returned to Japan from a visit to Europe.’
  (BCCWJ)

Furthermore, in (19), the animacy difference between arguments is not clear 
unlike the experimental conditions in Tanaka et al. (2011). The direct object, kokushi 
‘governor’, is clearly an animate noun but the subject, Yamato chōtei ‘Yamato Impe‑
rial Court’, is very ambiguous in terms of animacy because it is a collective noun. 
Recall that collective nouns fall somewhere between human and inanimate, as 
illustrated in (11). Although collective nouns are labelled as animate nouns in this 
study, the difference between a human noun and a collective noun is predicted to 
be smaller than that between a human noun and a common inanimate noun. This 
fact implies that animacy has weaker effects on actual examples than on the created 
examples used for Tanaka et al.’s experiment. Instead of animacy, heaviness seems 
to work on the choice between SOV and OSV in (19). This is because the OSV 
sentence meets the ‘long‑before‑short’ preference. Note that the scrambled object is 
much heavier than the subject. Yet, (19) could still be taken to indicate that the ani‑
macy is at work even if the ‘difference’ between a human noun and a collective noun 
is small, because the clearly animate NP (i.e. object) comes before the less animate 
NP (i.e. subject).

(19) Sanin‑no itsutsu‑no kuni‑no kokushi‑o
Sanin‑GEN 5‑GEN province‑GEN governor‑ACC 
Yamato‑chōtei‑ga shōshūsu‑ru.
Yamato‑Imperial.Court‑NOM summon‑NONPAST
‘The Yamato Imperial Court summons the five governors of Sanin Province.’

(BCCWJ)

Taken together, animacy may be too weak to influence the choice of word order 
in actual examples. Rather, animacy shows high correlation with grammatical func‑
tions. Recall that subjects were apt to be animate while objects were liable to be 
inanimate in the corpus; SOV was  SANIOINV and OSV was  OINSANIV in almost all 
examples. This result suggests that animacy has direct effects on grammatical func‑
tion assignments but not on word orders, as proposed by Bock (1987) and Bock and 
Warren (1985). However, Tanaka et al. (2011) observed that animacy had an influ‑
ence on the choice of word orders directly in a sentence recall task. Therefore, it is 
reasonable to conclude that the effect of animacy on word order is much weaker in 
corpus data than in experiments. Yet, both in experiments and corpus data, animacy 
is not associated with the usage of OSV in Japanese. As exemplified by Tanaka 
et al., OSV was not selected for meeting the requirement of animacy even under the 
experimental condition. In the corpus, animacy has no influence on either SOV or 
OSV. Instead of animacy, givenness and heaviness work together to determine the 
choice between SOV and OSV in the corpus.
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Conclusion

The present corpus analysis provides empirical descriptions of the use of OSV in 
terms of heaviness and animacy. More specifically, the choice of OSV is shown to 
be influenced by heaviness but not by animacy. Therefore, we can conclude that 
heaviness has an impact on the choice of word order not only in experiments but 
also in corpus data (Hawkins 1994; Imamura 2014, 2015; Kondo and Yamashita 
2011; Suzuki 2000; Yamashita 2002; Yamashita and Chang 2001). The overall pic‑
ture that emerges from the comparison of the corpus and experimental studies is that 
the direct object tends to be longer than the subject in OSV due to the ‘long‑before‑
short’ preference in Japanese. In this sense, psycholinguistic studies and corpus 
studies cooperate with each other in order to shed light on the relationship between 
heaviness and word orders in terms of processing cost. In contrast, there is a discrep‑
ancy between the findings of Tanaka et al. (2011) and the present corpus analysis in 
the sense that Tanaka et al. observed the direct effects of animacy on the choice of 
word order whereas the corpus analysis failed to corroborate their observation. This 
contradicting finding implies that it is dangerous to jump to a conclusion based on 
only one type of study. It is necessary to confirm the conclusion obtained from one 
type of study by using other types of studies. In this study, the discrepancy between 
corpus data and experiments is explained by supposing that animacy has weaker 
effects on word orders compared with heaviness. Therefore, animacy is considered 
to work only when the effects of other factors are neutralized. Heaviness is the pri‑
mary factor and animacy is the secondary factor for the usage of OSV in Japanese. 
However, this is a tentative conclusion. Further studies will be needed to determine 
whether this is the case.

It seems plausible to take both corpus data and experiments into consideration. 
In fact, performing an experiment itself is not sufficient to evaluate the effects of 
each factor on word order changes. One of the advantages of corpus data is that it is 
more naturalistic in better representing language ‘as it is used’ in comparison with 
the artificial settings in experiments. However, corpus analysis is not a perfect tool. 
The main criticism of corpus data is that it is heterogeneous, meaning that many 
factors simultaneously influence the central grammatical phenomenon under inves‑
tigation. Sometimes we cannot judge which factor plays an important role because 
one factor can correlate with another factor. When assessing the relative importance 
of each factor, psycholinguistic experiments will provide a better understanding of 
the effects of each factor because one factor can be separated from others by using 
artificial examples. Based on naturalistic and experimental evidence, we can draw a 
reasonable conclusion about the usage of grammatical options such as word order 
change.
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