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Abstract found that the influence of aspect in pronoun tetation
Pronoun interpretation in English has been dematestrto be was Correrllated Wltlh Certalrr]] relaftlonhsr‘"pi mfemofdhdd
sensitive to an interaction between grammatical anobEtweent e two clauses (henceforth ‘coherencéiors),

pragmatically-driven factors. This study investaght the Sugdesting that a shift in the distribution of camee
interpretation of pronouns in Japanese, which fuis bull and ~ relations induced the shift in the distribution j@fonoun
overt forms. Thirty-two native speakers of Japanesticipated  interpretations.

in a passage completion experiment with transfegesfsession Following Stevenson et al. (1994), Rohde et al080an
contexts, varying prompt type, aspect, and topitinative-  passages with pronoun prompts like (1) againstetheish
marking of the previous subject. Two judges anmotathe  ‘free’ prompts (3).

referents of the matrix subjects and coherencdioak in the

completed passages. Japanese overt pronouns wedee o (3) John handed/was handing a book to Bob.

pattern closely with English overt pronouns in theginsitivity to
pragmatic factors, whereas Japanese null pronouese w
predominantly governed by grammatical position. Sotmat
surprisingly, topic-marking did not influence refece or

Results showed more references to the Source amd mo
coherence relations. The data suggest distinctateqms of i}ourc_:e:[l;la?ed Coh%r_ﬁnce_rzlgtl?_ns It?w t?e pronoudlltmn
interactions between grammatical and pragmaticofacin the an in tne free conaition, indicating that pronsawerlay a
interpretation of null and overt pronouns in Jasapend cast 9rammatical subject bias on top of the pragmatisés that

doubt on the existence of a division of labor betwghe two  Were revealed by the aspect manipulation.
forms.

. . . . Present Study
Keywords: Japanese pronoun interpretation, discourse
processing, cross-linguistic language processing Null pronouns in Japanese occur most commonly jest
position, but occasionally in object positions aalwUeno
I ntroduction & Polinsky, 2009). Overt pronouns also exist, betwr less

ommonly than the null forms (Martin, 1976).
The interpretation of Japanese null pronouns han be
claimed to be analogous to the interpretation oérov
pronouns in other languages without a null formg.(e.
}éuroda, 1965; Kameyama, 1985; inter alia). The
IVENNESS HIERARCHY (GH) of Gundel, Hedberg, and
(gacharski (1993) makes this claim as well, andhtrt
predicts that the Japanese null and overt formsuldho
display a ‘division of labor’ effect whereby theeperred

Previous work (Stevenson, Crawley, & Kleinman, 1994 ¢
Arnold, 2001; Rohde, Kehler, & Elman, 2006, 2008k h
shown that pronoun interpretation in English isvein by
the interaction of grammatical and pragmatic biages
instance, Rohde et al. (2006) showed that pronou
interpretation differs in transfer-of-possessiosgzayes that
vary by verbal aspect between perfective (1) an
imperfective (2).

(1) Johrourcehanded a book to Bgba referents of the two forms fall into complementary
He distribution. These predictions result from thet fewt the
six cognitive statuses that comprise the GH paxdite in an
(2) JohrourceWas handing a book to Befa. implicational hierarchy, and are thus expectedive gse to
He scalar implicatures. According to the GH, Englishen

pronouns and Japanese null pronouns require ré$endn
The context sentences in (1) and (2) contain twssipte the highest statusiN( Focus), whereas Japanese overt
referents for the pronoun, one that appears inestbj Pronouns occupy the second highest statgsTYATED).
position and fills the Source thematic rollhn), and one
that appears as the object of a prepositional phaiad fills
the GO"?" thematlc_ roleBob). The resu!ts .qf a passage kanojo ‘she’) are generally considered to be direct tia@tions of
pompletlor] experiment revealed significantly MOreheir English counterparts, and appear to be bewpmicorporated
interpretations of pronouns to the Source refer@he  jnto daily Japanese at an increasing rate. A cocpusit ofAsahi
grammatical subject) in the imperfective conditi@s  shimbun (popular Japanese newspaper) articles shows thatfo
compared to the perfective condition. Rohde etaddo 11,073,167 sentencekare was used 28,795 times arkdnojo

14,209 times (Amano & Kondo, 2000).

! The Japanese third person overt pronouns (kage ‘he’,
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Whereas overt
ACTIVATED andIN Focus referents, Grice’s (1975) Maxim
of Quantity (‘say as much as you need to say’) istedhat
the informationally-stronger null form should beedgorIN
Focusreferents, in turn predicting that overt pronour w
be used only for referents that axeTIVATED but notIN
FOCUS creating the division-of-labor effect.

A relatively small number of experimental studies/é
been performed on the interpretation of null pramou
Working within Centering Theory, Walker, lida, atbte
(1994) reported an influence of grammatical/infotionwa
structural factors found in a referent-choice eipent,
including higher salience for topic-markeav& cf. Kuno,
1973) than nominative/subject-markedya) referents. A
recent study by Christianson and Cho (2009) suggbsit
topical arguments in Odawa are more likely to tadized as
null pronouns than non-topical arguments. Experisien
performed by Alonso-Ovalle et al. (2002) offeredxed
support for a division-of-labor effect between ratid overt
pronouns in Spanish. In a written questionnairelstdor
instance, null pronouns referred to the previoubjesu
73.2% of the time whereas overt pronouns did 5002%e
time; while null pronouns clearly incorporated aosger
subject bias, the referents of the two forms werkstrictly
in complimentary distribution. Further, whereas an
acceptability judgment task found that participarased
sentences with unambiguous references to the previo
subject as being more acceptable when a null proneas
used (4.19 on a 5-point scale) as compared to whevert
pronoun was used (3.57), the overt pronoun cases stil
deemed to be relatively acceptable.

Taken together, the foregoing work gives rise tsedes
of questions that the present study seeks to angivet, we
ask whether the behavior of Japanese null and/ertov
pronouns patterns with that of English overt promoun
displaying sensitivity to pragmatic subsequent-noent
biases, or whether their interpretation is deteetin
primarily by other (e.g., grammatical) factors. S juestion
can be addressed by employing a passage comptes&n
that uses the same aspect manipulation employdRbhge
et al. (2006). The second question is whether andl overt
Japanese pronouns exhibit a division-of-labor éffaech
that, for instance, a demonstrated subject bias nidt
pronouns corresponds to a commensurate non-suligst
for overt pronouns. This question will be answensthg a
manipulation that varies prompt type between nrdhpun,
overt pronoun, and free. Third, we ask whether copi
marked antecedents attract more pronominal refeseti@n
subject-marked antecedents. We will answer thisstipme
by varying the morphological marking on the first
mentioned referent of the preceding clause, spadiii
between subject/nominative markinggd} and topic
marking (wa). Lastly, we ask whether any grammatical
biases that are revealed to be associated withe the
referential forms affects the distribution of emgyi
coherence relations, as Rohde et al. (2008) fowd f
English. This question will be answered by havindges

"

pronouns are compatible with botrannotate the completions with respect to coheregle¢ions

and comparing the resulting distributions acrossnut
types.

M ethods

We followed the passage completion task design tsed
Rohde et al. (2006, 2008) using Japanese stimuli.

Participants

Thirty-two native speakers of Japanese recruitedhfthe
San Diego area participated in the study. Partitgpavere
reimbursed for their time.

Materials

The experiment employed a 3x2x2 design that varied
prompt type (Null-pronouifOvert-pronouffFree), aspect
(Perfective/Imperfectiv®, and topic/nominative-marking of
the context sentence subjeatdf-ga), as shown in (4).

(4) Stimuli

REBIIDS IRERIZ REPELIZNEL TVWD &2 AT,

Taro-wa/ga Jiro-ni hon-o watashita/watashi-te-iru
tokoro-datta.

Taro-TOP/NOM Jiro-to book-ACC handed/hand-INF-ASP
scene-was

‘Taro handed/was handing a book to Jiro.’

FAEE WML/ A B
shugo-shoryaku/kare-waljiyu
subject-omission(Null)/he-TOP(Overt)/free(Free)

The 60 experimental stimuli each had context seet®n
with different transfer-of-possession verbs. TheurSe
referent (‘Taro’ in (4)) always appeared in subjgasition,
and the Goal referent (‘Jiro’) was the dative/‘toarked
indirect object of the sentence. All verbs desdipéysical
transfer events (e.g., ‘hand’, ‘throw’).

Fillers consisted of 40 context sentences, comtgini
transitive or intransitive non-transfer verbs ie therfective

2 The ‘subject-omission’ prompt was used to indic#e
presence of a null pronoun. A pilot study reveatbdt most
participants were capable of continuing such prempt
appropriately, which was confirmed in the actuatigt

S All overt pronoun prompts were topic-marked. Thiss done
because the pilot study revealed that nominativeketh overt
pronouns tend to be used to express an embeddéectsolb a
complex sentence rather than a matrix subject. cForking the
pronoun resolved the issue.

4 Imperfectivity is not as straightforward to encddelapanese
as in English, sinceteita ‘was ~ing’ is ambiguous between a
perfective and imperfective reading depending envierb (or VP)
with which it co-occurs. Because transfer-of-possss verbs
pically express achievement events as a defdgltmore natural
terpretation of teita with these verbs is perfective. We therefore
usetokoro (‘was in the scene of’) to ‘stretch out’ instardans
events and make an imperfective reading of achiem¢ravents
possible, in a manner similar to what the Englistgpessive does
to achievement events.
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or imperfective aspect. The transitive verbs vatbetiveen
active and passive voice, and adverbs, names, andeg
unambiguous overt pronouns served as pronmts. 100
sets of sentences instantiating the 12 (3x2x2) raxeatal
conditions were placed in a Latin square desigeréate 12
parallel lists of 100 sentences, such that no @arécipant
saw more than one sentence from each set.

Task
Using a web-based interface, participants were cagke

write continuations for the 100 passages. They were

instructed to imagine a natural continuation to ttery,
writing the first continuation that came to mind dan
avoiding humor.

Data Analysis

Following previous studies on English, we focusad o
analysis on the interpretation of matrix subjetdentifying
the matrix subject can be less straightforward dpahese
than in English, however, since Japanese clauseg m
contain multiple null elements, and are characteriby
flexible and head-final word order. It thereforeoyped
useful to translate the continuations into Engligtereby
recovering the referents of null elements. Forainsg, if the
original sentence in Japanese said ‘felt happy usera
passed exam’, detectable null pronouns were pastylas
in ‘(s/he) felt happy because (s/he) passed (fgréxam’ in
the relevant English translation. The first autfiwho is a
native speaker of Japanese) then underlined thaylik
matrix subject of the given sentence for the subseq
annotation processes.

Two trained judges, who were native speakers o

Japanese but were blind to the experimental hypethe
annotated the referent of the matrix subject ofheac
continuation sentence with respect to five categorsource
(‘Taro’ in (4)), Goal (‘Jiro’), Theme (‘book’), Otr, and
Unsure. The judges were instructed to do the atinata
separately, without talking to each other. Thet fagthor
compared their annotations and discarded the ctmes
judges did not agree on, as well as the cases ieghwh
participants did not omit a subject even thougty there
given a null pronoun prompt. The tokens discardethis
way constituted about 15% of the data.

The remaining tokens were then given back to tdggs
for annotating the coherence relations that heltivden
each context sentence and continuation, as showowbe
(Hobbs, 1990; Kehler, 2002; Rohde, 2008).

Elaboration continuations that provide additional details
about the eventuality described in the contextesard
e.g., Taro handed a book to Jiro. He did so sowly and
carefully.

® Although there are several other coherence relstishich
sometimes occurred — e.g., ‘Violated Expectatiord &arallel’ —
we analyzed only these four.

a

Explanation continuations that describe the cause of the
eventuality described in the context sentence
e.g., Taro handed a book to Jiro. He no longer had a
use for it.

Occasion continuations that describe an eventuality that
initiates from the end state of affairs of the auaitity
described in the context sentence

e.g.,Taro handed a book to Jiro. He began reading it.

Result continuations that describe the effect or restilt
the eventuality described in the context sentence
e.g., Taro handed a book to Jiro. He thanked him for
the gift.

The judges resolved disagreements through disaussio

Results

Reference

ANOVAs were run on the percentage of Source reteras
a function of the total number of Source and Ge#rents.
Prompt type, aspect, and topic/nominative markingrew
used as factors. There was a significant main efédc
prompt type [[(2, 31) = 74.11, p<.0001;2, 59) = 64.10,
p<.0001]. Subsequent Tukey HSD posthoc comparisons
found significant differences in order of Null > &t > Free
by both participants and items, i.e., Null pronoumesre
most Source-biased, followed by Overt pronoundpedd
by Free prompt continuations. There was also aifgignt
main effect of aspect [FL, 31) = 15.81, p<.0001;,@, 59)
= 21.02, p<.0001], indicating that Imperfectiveslgied
fnore Source referents than Perfectives. FigureoWwshhe
proportion of Source and Goal referents for eaahmpmt
type and aspect (collapsed over topic/nominativeking)
averaged across participants. The null pronoun itond
had about 80% Source referents irrespective ofchsphile
Overt and Free conditions varied by aspect. Pagrwis
comparisons between Imperfectives and Perfectividsnw
each prompt type revealed significant differenaesQvert
pronoun [{(31) = 3.70, p=.0008;59) = 3.95, p=.0002] and
Free [1(31) = 1.59, ns;;{52)° = 3.47, p=.0011]conditions,
but not for Null conditions.

% Some degrees of freedom vary due to missing cells.

" The lack of significance by subjects in the Freempt
condition was due in part to the fact that the gsialincluded all
continuations, as opposed to only those in whichtigppants
started their continuation with something otherntha pronoun
(i.e., a proper name). When name continuations ombre
compared, the aspect distinction yielded a margefédct by
participants [#(23) = 2.02, p=.0551] and remained significant by
items [b(43) = 2.56, p=.0141].
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100%

O Goal
m Source

% Reference Interpretation

Null-Imp

Null-Perf Overt-Imp Overt-Perf Free-Imp Free-Perf

Figure 1: Proportion of Source and Goal referentsafl
conditions (collapsed over topic-marking).

Mirroring Rohde et al. (2008), overt pronouns led t
significantly more subject mentions of the Souttant free
prompts. We further divided the free prompt cordithons
according to their matrix subject type, namely, INul
pronouns, Overt pronouns, and Names, and perfotimed

same ANOVA as above. The results yielded significan

main effects of aspect {&, 31) = 4.01, p=.0462;,&, 59)
6.02, p=.0149] and subject type (& 31) = 67.59,

Coherence Relations

Figure 3 shows the Source/Goal referent count fshe
coherence relation (collapsed over 12 experimental
conditions) averaged across participants.

|

6 | Source

N " -

Elaboration Occasion

Mean Reference
Interpretation Count Per Participant

Explanation Result

Figure 3: Mean Source/Goal referent count for each
coherence relation (collapsed across conditions).

Figure 4 shows the referent biases as proportiehsden
Source- and Goal-referential completions. As hasnbe
previously reported for English (Rohde et al.,, 2006
Elaboration and Explanation are highly Source-ldase

p<.0001; K(2, 59) = 43.40, p<.0001]. Subsequent Tukeywhereas Occasion and Result are highly Goal-biased.

HSD posthoc comparisons found significant diffeesn
order of Null > Overt > Free by participants andlINw
Overt, Free by items, which shows the highest prtogro of
Goal referents for Name continuations, again comsis
with Rohde et al.

Unlike aspect, however, there were no significamtirm
effects or interactions involving topic-marking.gbre 2
shows the proportion of Source and Goal referemteéch
prompt type and topic/nominative-marking (collapsaer
aspect) averaged across participants. Pairwise &osons
between Topics and Nominatives within each prorgpet
revealed no significant differences for any protypie, but
there was a marginal difference in Null continuasigt,(30)
=1.70, p=.0989;,(57) = 1.87, p=.0665] that favored subject
referents in the topic condition.

100%

O Goal
W Source

% Reference Interpretation

Null-Top Null-Nom Overt-Top Overt-Nom Free-Top Free-Nom

Figure 2: Proportion of Source and Goal refereotsafl
conditions (collapsed over aspect).

100%
90% [ ‘

80%
70%
60%
50%
40%
30%
20%

O Goal
W Source

% Refernce Interpretation

10%

Occasion

Elaboration Explanation Result

Figure 4: Proportion of Source/Goal referents facte
coherence relation (collapsed over conditions).

For our statistical analysis, we collapsed the prtpn of
Elaboration and Explanation (Source-biased relajioon
the one hand and Occasion and Result (Goal-biased
relations) on the other hand for each participant's
continuations, and conducted repeated measures ANSOV
on the proportion of Source-biased relations oveur&e-
and Goal-biased relations. There was a significaain
effect of prompt type [K2, 31) = 25.94, p<.0001,,@2, 59)
= 22.34, p<.0001; Tukey HSD: Null > Overt > Free by
participants, and Null > Overt, Free by items], gesting
that Null prompt conditions were most Source-biaSdeere
was also a significant main effect of aspect(IF 31) =
9.75, p=.0018; K1, 59) = 9.54, p=.0021], suggesting that
Imperfectives yielded more Source-biased relatitimen
Perfectives (Figure 5). Pairwise comparisons betwee
Imperfectives and Perfectives within each promppety
revealed significant differences for Overt pronquompt
conditions [t(31) = 3.68, p=.0009,(59) = 3.82, p=.0003]
and marginal by-item significance for Free prompt
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conditions [{(31) = 1.64, ns;,{44) = 1.90, p=.0637] but
non significance for Null conditiorts.

100% .
90% + o —ji—i —

80% -

70%

60% 7 &8 Result

O Occasion
m Explanation

50% -

40% - m Elaboration

% Coherence Relation

30% -

20% -

10%

0% -

Null-imp

Null-Perf  Overt-lmp Ovwert-Perf Free-Imp  Free-Perf

Figure 5: Proportion of coherence relations for all
conditions (collapsed over topic-marking).

As was the case for reference, ANOVAs revealed amm
effects or interactions involving topic marking. WU¢h
Figure 6 indicates a small numerical trend of mBoairce-
biased relations for topic-marked than nominatieded

100%

90%

80%

70% +

60% - 8 Result
o Occasion
@ Explanation

m Elaboration

50%

40%

% Coherence Relation

30%

20%

10% +

0% -

Null-Top  Null-Nom Overt-Top Overt-Nom Free-Top Free-Nom

Figure 6: Proportion of coherence relations for all
conditions (collapsed over aspect).

Discussion
We are now in a position to answer the four questjososed
in the introduction to the paper. First, we askdwther the
behavior of Japanese null and/or overt pronoungemest
with that of English overt pronouns in displayirgnsitivity

Overt and Free continuations, pairwise comparisong, pragmatic subsequent-mention biases, or whetrer

between Topics and Nominatives within each prorgpet
revealed no significant or marginal differences.

interpretation is determined primarily by other g(e.
grammatical) factors. The results indicate thatdage null

In summary, the distribution of coherence relationspronoun interpretation is not analogous to Engjistert

generally followed the pattern found for referenbejng
consistent with previous studies in English (Roledeal.,
2006, 2008).

8 As was the case for reference, the mixed resattdhfe Free
prompt condition were due in part to the fact ttta analysis
included all continuations, as opposed to only ¢h@s which
participants started their continuation with sorimrhother than a
pronoun (i.e., a proper name). When only Name noations
were compared, there was a marginal difference dmrw
Imperfectives and Perfectives by participantg2ll) = 1.98,
p=.0619] and a significant one by itemg3®) = 2.05, p=.0483].

°® Posthoc observation
Elaborations within the Source-biased relations wassistently
higher for Imperfectives than Perfectives for atbmppt types.
ANOVAs run on the proportion of Elaboration overaBbration
and Explanation relations revealed a significaninmeffect of
aspect [(1, 31) = 28.29, p<.0001;,@, 59) = 30.63, p<.0001]
with no other statistically-supported main effeotsinteractions.
Imperfective conditions had a uniformly higher poojion of
Elaboration than Explanation relations across ptonypes;
pairwise comparisons between Imperfectives and eBtves
within each prompt type revealed significant diffieces for all
types except for Free prompts by subjects [NyR3) = 2.42,
p=.0240; $(39) = 2.54, p=.0151; Overt;(4) = 3.36, p=.0026;
t2(39) = 3.06, p=.0040; Freej(17) = 1.70, p = .1069,(®8) =
2.36, p=.0256]. Participants were therefore mdeelyito elaborate
an event described as ongoing (imperfective) thendescribed as
completed (perfective), indicating an effect of @spon coherence
that is independent of the choice of subsequendigtimned entity.

pronoun interpretation as previous researchers have
suggested. Instead, null pronouns were most styoatl
uniformly Source-biased for both interpretation and
coherence relations, apparently being driven predamtly
by grammatical position and without showing sewsitito
the aspect manipulation. Instead, overt Japanesgopns
patterned with English in demonstrating such sifitsit
with Imperfective conditions yielding more Sourederents
and Source-biased coherence relations. Furtherrt ove
pronouns led to significantly more mentions of Seurce
than free prompts, demonstrating that, like Englistert
pronouns, Japanese overt pronouns overlay a suhigscon

revealed that the proportidn otop of pragmatically-driven ones. Indeed, the rssdibr

Japanese overt pronouns mirrored those of Rohdal. et
(2006, 2008) for English pronouns quite closely.

The second question we asked is whether null amdt ov
Japanese pronouns exhibit a division-of-labor éffaech
that a demonstrated subject bias for null pronownsid
correspond to a commensurate non-subject bias vert o
pronouns. The answer is no; both null and overhpuos
displayed a subject bias, and hence their refergats not
in complimentary distribution. Although the natusé the
biases were different — overt pronouns overlaylgest bias
on top of pragmatically-driven subsequent-mentidgasds
as measured in the free prompt condition, wheradbk n
pronouns appear to have a more grammaticalizecesibj
bias that is impervious to pragmatic expectationboth
pronominal forms were used to refer to Sources méren
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than Goals. It therefore appears that the use obaamt
pronoun doesot implicate that the referent is an entity
other than what the preferred referent would hasenbif a
null pronoun had been used (i.e., the subjectfirstt blush,
these patterns nonetheless appear consistent titbe t
found for Spanish by Alonso-Ovalle et al. (2002h@ugh
further comparison is difficult since the experirtartasks
and manipulations carried out were very different.

The third question we asked was whether topic-rmhrkeA

antecedents attract more pronominal
Perhaps surprisingly, there was no significantuierfice of
topic marking across prompt types.

Lastly, we asked whether any grammatical biasesattea
revealed to be associated with these referentimid@ffects
the distribution of ensuing coherence relationsRakde et
al. (2008) found for English. This is clearly thase.
Although the null and overt pronouns were alwayyfu
ambiguous between the available Source and Gaalergt,
their appearance in a prompt biased the continuatievard
mentioning the previous subject referent first, abhin turn
biased the participants toward continuing the stsing a
Source-biased coherence relation. Further, whiteatspect
manipulation in the null pronoun condition created
differences in the distribution of Source-biaselhtiens —
imperfectives resulted in a greater number of Hiations,
at the expense of Explanations (see footnote ®)didinot

change the allocation between Source- and GoadabiasK
in accord with the fact that the aspect

relations,
manipulation resulted in no difference in the dlsttion
between Source and Goal referents.

Several experiments suggest themselves as ways
confirming the conclusions arrived at in this paj&ne is to
see whether the lack of effect of pragmatic bias rfoll
pronouns holds across different verb types. Whergas
manipulated aspect on a single type (transfer e$@ssion),
we could also vary the verbs themselves, choosjpegst
that are known to yield substantially different seguent-
mention biases. Contexts employing object-biaseplidih
causality verbs, for instance, would offer stroagttfor the

references than
subject-marked antecedents. The answer again was no
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