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Abstract

In English and Japanese, verbs like smear and
load can appear in two alternate variants while
expressing nearly the same meaning. It has been
argued that there is a semantic difference be-
tween locatum-as-object variant and location-as-
object variant: location-as-object variant im-
poses holistic interpretation, but locatum-as-ob-
ject variant allows both partitive interpretation
and holistic interpretation. In this paper, a self-
paced reading experiment was conducted to in-
vestigate whether there is a preference of inter-
pretation (partitive / holistic) in locatum-as-
object variant. The results indicate that the pro-
cessing difficulty occurs when the holistic inter-
pretation is canceled regardless of the variant
type, but the interaction between VARIANT
TYPE and CANCELLATION OF HOLISTIC
INTERPRETATION was not found. The results
suggest that the holistic interpretation is pre-
ferred not only in the location-as-object variant
but also in the locatum-as-object variant. Fur-
thermore, besides the preference of interpreta-
tion, the significant main effect observed at the
verb region demonstrates that the processing of
locatum-as-object variant is easier than location-
as-object variant, which aligns with the argu-
ment in Aoki (2019).

1 Introduction

As shown in (1) and (2), verbs like smear and load
can appear in two alternate variants while express-
ing nearly the same meaning. The phenomenon is
called locative alternation, which can be found
across languages (Fukui et al., 1985; Pinker, 1989;

Levin, 1993; Goldberg, 1995; Maruta, 1997; Okutsu,
1981; Iwata, 2008 among others).

(1)a. Bill smeared paint onto the wall
(locatum-as-object variant)
b. Bill smeared the wall with paint

(location-as-object variant)

(2) a. John loaded hay onto the wagon
(locatum-as-object variant)
b. John loaded the wagon with hay

(location-as-object variant)

Pinker (1989) argues that a necessary criterion
for a verb to participate in the locative alternation is
that the verb allows the description of both a type of
motion of the locatum argument and an end state of
the location argument. Sentences like (1a) and (2a),
in which the locatum (paint, hay) is the direct object
of the verb (smear, load) are called locatum-as-ob-
Jject variant. Sentences like (1b) and (2b), in which
the location (wall, wagon) is the direct object of the
verb (smear, load) are called location-as-object var-
iant. These differences in the presentation of the ar-
guments also affect the meaning of the
constructions. Anderson (1971) first argued that
there is a semantic difference between the two vari-
ants: whether the whole of something is affected by
the action described by the sentence, or just a part
of it is affected. To denote the difference, he coined
the terms holistic interpretation and partitive inter-
pretation (Anderson, 1971: 389). For instance, (1b)
imposes the interpretation that the whole wall was
painted but (1a) doesn’t. Therefore, we can say that
(1b) has holistic interpretation and (1a) allows both
holistic and partitive interpretations.



Previous studies

Apart from English, according to Kageyama
(1980), Kishimoto (2001; 2011), Ito (2015) among
others, the same semantic difference is observed in
Japanese locative alternation.

3)

a. Taro-wa kabe-ni akai  penki-o
Taro-TOP wall-LoC  red paint-ACC
nut-ta.
smear-PAST

‘Taro smeared red paint on the wall.

b. Taro-wa kabe-o akai  penki-de
Taro-TOP wall-ACC  red paint-with
nut-ta.
smear-PAST

‘Taro smeared the wall with red paint’

Nuru ‘smear’ is a locative alternation verb in
Japanese and the alternating constructions are
shown in (3). The same semantic difference be-
tween the two variants can be attested by canceling
the holistic interpretation.

4)

a. Taro-wa
Taro-TOP wall-LOC
nut-ta-ga, kare-wa
smear-PAST-AC he-TOP
aka-ku
red-KU

‘(lit.) Taro smeared red paint on the wall, but
he didn’t smear the whole wall red.’

kabe-ni akai

red

penki-o
paint-ACC
kabe-zenmen-o
wall-all-AcC

nut-ta wakedewaarimasen
smear-PAST not

b. *Taro-wa kabe-o akai  penki-de
Taro-TOP wall-ACC  red paint-with
nut-ta-ga, kare-wa kabe-zenmen-o
smear-PAST-AC  he-TOP wall-all-AcC
aka-ku nut-ta wakedewaarimasen
red-KU smear-PAST not

‘(lit.) Taro smeared the wall with red paint, but
he didn’t smear the whole wall red.’

"t should be noted that the holism effect is in fact an epiphe-
nomenon: the verb in the location-as-object construction spec-
ifies a change of state of the referent of the location argument,
and the holistic interpretation is simply one of the most salient

In (4), the sentence kare-wa kabe-zenmen-o aka-
ku nut-ta wakedewaarimasen ‘he didn’t smear the
whole wall red’ is used to cancel the holistic inter-
pretation in the location-as-object variant. As a re-
sult, when the holistic interpretation is canceled, the
locatum-as-object variant (4a) is still a good sen-
tence, but the location-as-object variant (4b) turns
out to be a bad sentence. Accordingly, a semantic
difference between the two variants and the fact that
holistic interpretation imposed by the location-as-
object variant can be confirmed.'

To sum up, it has been argued in the previous
studies that the locative alternation verbs specify the
description of both a type of motion and an end state.
Furthermore, the location-as-object variant imposes
the holistic interpretation, while the locatum-as-ob-
ject variant allows both partitive and holistic inter-
pretation.

Research question

As mentioned above, the locatum-as-object var-
iant allows both holistic and partitive interpretations,
but the preference of the interpretation still needs to
be further investigated. The acceptability judgments
in the previous studies like (4) are based on intro-
spection, and likely to be the result of time-consum-
ing judgment. Even if the two interpretations can be
acceptable under the time-consuming judgments,
there still remains a possibility that the parser is first
committed to one of the two interpretations during
online processing. In order to investigate this possi-
bility, a self-paced reading was chosen to explore
the preference of the interpretation in locatum-as-
object variant.

2 Methods

In the present study, a self-paced reading experi-
ment was conducted to examine how the VARIANT
TYPE interacts with the CANCELLATION OF HOLISTIC
INTERPRETATION when participants process loca-
tive alternation sentences with Japanese alternating
verbs. The procedure and materials will be shown in
the following sections.

change-of-state interpretations (Rappaport and Levin, 1985;
Pinker, 1989; Jackendoff, 1990; Tsuboi and Nishimura, 1991).
In the present experiment, holistic interpretation is used as a
representative change-of-state interpretation.



2.1 Participants and procedure

42 Japanese native speakers (undergraduate stu-
dents) from the University of Tokyo participated in
the present study. They were asked to do the task by
accessing /bex Farm, which is an experimental plat-
form website.

Sentences were presented region by region, and
every sentence was preceded by a ‘“+’ symbol to sig-
nal where the sentence started. And participants
were asked to press the spacebar to bring up the next
region and to read the sentence as fast as possible
while understanding the sentence. The duration
from when the spacebar was pressed to when it was
pressed again was recorded as the reading time
(RT) for each region. After reading the sentence,
participants answered a yes / no comprehension
question related to the sentence they just read, and
the purpose of answering the comprehension ques-
tion is to make the participants concentrate on read-
ing the experimental sentences. Moreover, there
were practice trials to help participants get familiar
with the testing procedure before the experiment
was conducted.

2.2 Stimuli

This experiment had a two-by-two factorial design
crossing the VARIANT TYPE factor (locatum-as-ob-
ject variant / location-as-object variant) and the
CANCELLATION OF HOLISTIC INTERPRETATION fac-
tor (cancellation / non-cancellation).

The item sentences were made based on (4), an
alternating construction followed by a clause in
which the holistic interpretation is either canceled
or not. The following is an example of the sets, with
slashes indicating region boundaries. And the criti-
cal region is the last region, in which the holistic in-
terpretation was canceled as in the previous
examples (4) repeated here as (5b) and (5d), or was
irrelevant in (5a) and (5c). To keep the processing
difficulty of the last region consistent, both cancel-
lation and non-cancellation clauses are negative or
affirmative sentences, and the word count is either
the same or close to each other.

Sixteen sets of the target sentences were distrib-
uted into 4 lists with the Latin Square design so that
each participant can only read one token of each set.
132 filler sentences were used in this experiment.
and the various types of sentences were included to
prevent participants from adapting to the alternate
variants. Both the experimental sentences and fillers

were followed by a yes / no comprehension question.
For instance, for (5a) and (5c) the comprehension
question was ‘Did he smear the ceiling red?’, for
(5b) and (5d) the comprehension question was ‘Did
he smear the whole wall red?’.

(%)

a. Locatum/Non-cancellation condition
Taro-wa/  kabe-ni/ akai  penki-o/
Taro-TOP/ wall-LOC/ red paint-ACC/
nut-ta-ga,/ kare-wa tenjo-made
smear-PAST-AC/ he-TOP ceiling-up to
aka-ku nut-ta wakedewaarimasen
red-KU smear-PAST not

‘(lit.) Taro smeared red paint on the wall, but he
didn’t smear the ceiling red.’

b. Locatum/Cancellation condition

Taro-wa/ kabe-ni/ akai  penki-o/
Taro-TOP/ wall-LOC/ red paint-ACC/
nut-ta-ga,/ kare-wa kabe-zenmen-o
smear-PAST-AC/ he-TOP wall-all-ACC
aka-ku nut-ta wakedewaarimasen
red-KU smear-PAST not

‘(lit.) Taro smeared red paint on the wall, but he
didn’t smear the whole wall red.’

c. Location/Non-cancellation condition

Taro-wa/  kabe-o/ akai  penki-de/
Taro-TOP/  wall-ACC/  red paint-with/
nut-ta-ga,/ kare-wa tenjo-made
smear-PAST-AC/ he-TOP ceiling-up to
aka-ku nut-ta wakedewaarimasen
red-KU smear-PAST  not

‘(lit.) Taro smeared the wall with red paint, but
he didn’t smear the ceiling red.’

d. Location/Cancellation condition

Taro-wa/  kabe-o/ akai  penki-de/
Taro-TOP/  wall-ACC/  red paint-with/
nut-ta-ga,/ kare-wa kabe-zenmen-o
smear-PAST-AC/ he-TOP wall-all-ACC
aka-ku nut-ta wakedewaarimasen
red-KU smear-PAST not

‘(lit.) Taro smeared the wall with red paint, but
he didn’t smear the whole wall red.’
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Figure 1 Mean reading times for each region (ms)

2.3 Predictions

The holistic interpretation is the only possibility for
the location-as-object variant, but two alternative
interpretations are available for the locatum-as-ob-
ject variant. If the locatum-as-object variant prefers
the partitive interpretation, when the holistic inter-
pretation is canceled, processing difficulty would
occur at the critical region of (5d), which is the Lo-
cation-as-object variant / Cancellation condition.
Concretely, the reading time for (5d) will be longer
than the reading time for (5¢), the difference in read-
ing times between (5¢) and (5d) will be greater than
the difference in reading times between (5a) and
(5b), and the interaction between the
CANCELLATION OF HOLISTIC INTERPRETATION and
VARIANT TYPE can be observed.

If, on the other hand, it prefers the holistic inter-
pretation, when the holistic interpretation is can-
celed, the processing difficulty would occur at the
critical region of (5b) and (5d). Specifically, the
reading time for (5d) will be longer than the reading
time for (5¢), the reading time for (5b) will be longer
than the reading time for (5a).

3 Results

3.1 Statistical Analysis

For the statistical analysis, Linear Mixed Effect
Model (LME) was used with the Imer function in
the /me4 package. In the analysis of the reading time
data, the trials with wrong answers in the compre-
hension task and trials with reading times shorter

than 80ms or longer than 2000ms were excluded.
The models included VARIANT TYPE (locatum-as-
object variant/location-as-object variant) and the
CANCELLATION OF HOLISTIC INTERPRETATION
(cancellation/non-cancellation) as fixed factors. For
VARIANT TYPE, locatum-as-object variant was
coded as 0 and location-as-object variant as 1. For
CANCELLATION OF HOLISTIC INTERPRETATION,
cancellation was coded as 0 and non-cancellation as
1. Both participants and items were included as ran-
dom factors. The dependent variable was reading
time. Reading times outside of the mean +2.5 stand-
ard deviation were excluded. The selection of the
optimal model was based on the backward stepwise
method (Bates et al., 2015). Estimated reading times
based on the optimal models will be shown in the
next result section.

3.2 Results

The specific reading time for each region is shown
in Table 1, and Figurel was made according to it.
Locatum / Location stands for locatum/location-as-
object variant, and C / NC stands for cancella-
tion/non-cancellation of holistic interpretation.

Regionl Region2 Region3 Region4 Region5
a 566.29 575.26 526.03 588.50  1083.98
b 564.56 539.52 490.06 55637  1323.67
c 56821 537.26 537.89 647.10  1014.97
d 570.16 549.66 569.23 63323 1227.22

Table 1 Mean reading times for each region (ms)



) SE t p
(Intercept) 1020.245 43.792 23.298 <0.001%%**
VARIANT TYPE -2.579 30.535 -0.084 0.933
CANCELLATION - 141.375 30.436 -4.645 <0.001%%**
VARIANT TYPE X CANCELLATION 49.411 61.459 0.804 0.422

Table 2 Summary of fixed effects estimates on RT data from the LME model in the critical region.
Significance markers: * = p <.050, ** = p <010, *** = p <.001.

B SE t )
CANCELLATION ( LOCATUM ) - 166.080 43.737 -3.797 <0.00]**
CANCELLATION ( LOCATION) -116.669 42.759 -2.729 0.007**

Table 3 Summary of simple main effect estimates on RT data from the LME model in the critical region.
Significance markers: * = p <.050, ** = p <010, *** = p <.001.

The mean reading times in the critical region are
shown in Figure 2. And a significant main effect of
the CANCELLATION OF HOLISTIC INTERPRETATION
was observed p < 0.001) in the critical region ( Ta-
ble 2). That is to say, the Non-cancellation condi-
tions were read faster than the Cancellation
conditions. However, neither the main effect of
VARIANT TYPE ( p = 0.933) nor the interaction be-

tween the  CANCELLATION OF  HOLISTIC
INTERPRETATION and VARIANT TYPE was observed
(» =0.422).

Furthermore, the significant main effect of the
CANCELLATION OF HOLISTIC INTERPRETATION can
also be found in locatum-as-object variant (p <
0.001) and location-as-object variant (p = 0.007) re-
spectively (as shown in Table 3). The simple main
effect test was achieved by changing the coding
scheme of the sentence type as follows: for estimat-
ing the simple main effect of CANCELLATION in the
LOCATUM condition, the LOCATUM condition was
coded as 0 and the LOCATION condition as 1, and for
the simple effect of CANCELLATION in the
LOCATION condition, the LOCATION condition was
coded as 0 and the LOCATUM condition as 1. Addi-
tionally, even though the difference (212.25ms) in
reading times between (5¢) and (5d) is smaller than
the difference (239.69ms) in reading times between
(5a) and (5b) numerically, no significant difference
was found ( ¢ (274) = 1.968, p =0.573).

Meanwhile, besides the critical region, a signifi-
cant main effect of VARIANT TYPE was observed (p

= 0.049) in the verb region nutta ‘smear’ (Table 4;
Figure 3). Specifically, the locatum-as-object vari-
ants were read faster than location-as object variants.

However, no significant effect of the
CANCELLATION OF HOLISTIC INTERPRETATION (p =
0.421) nor the interaction between the

CANCELLATION OF HOLISTIC INTERPRETATION and
VARIANT TYPE (p = 0.356) was observed at the verb
region.
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Figure 2 Mean reading times in critical region (ms)



b SE t p
(Intercept) 536.901 35.657 15.056 <0.0071%*x*
VARIANT TYPE 31.072 15.744 1.974 0.049%*
CANCELLATION 12.539 15.573 0.805 0.421
VARIANT TYPE X CANCELLATION -29.094 31.490 -0.924 0.356

Table 4 Summary of fixed effects estimates on RT data from the LME model in the verb region.
Significance markers: * = p <.050, ** = p <010, *** = p <.001.
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Figure 3 Mean reading times in verb region (ms)

4 Discussion

As motioned in the result section, there was no in-
teraction between the CANCELLATION OF HOLISTIC
INTERPRETATION and VARIANT TYPE found (Table
2), and at the same time there was no evidence to
show that the difference in reading times between
(5¢) and (5d) is greater than the difference in read-
ing times between (5a) and (5b), so that the first pre-
diction cannot be supported. That is to say, it is not
proved that locatum-as-object variant prefers parti-
tive interpretation.

As a significant main effect of CANCELLATION
OF HOLISTIC INTERPRETATION was observed at the
critical region in each variant respectively (Table 3),
it showed that Non-cancellation conditions were
read faster than Cancellation conditions (Figure2)
no matter in which variant. Specifically, the reading
time for (5d) was longer than the reading time for

(5¢), and the reading time for (5b) was longer than
the reading time for (5a). Which is to say, in both
variants, if the holistic interpretation was canceled,
processing difficulty occurs at the critical region.
This result strongly suggests that the second predic-
tion is correct, that is, locatum-as-object variant pre-
fers the holistic interpretation too. In other words,
both variants prefer the change-of-state meaning.

However, there may be another possible reason
for the processing difficulty in locatum-as-object
variant -- topic shifting. Pinker (1989) argues that in
the locatum-as-object variant, the motion of the
locatum is the focus. While, in the location-as-ob-
ject variant, the state-change of the location is the
focus. In the current experiment, in locatum-as-ob-
ject variants like (5b), the cancellation clause (re-
gion 5) would shift the focus from locatum to
location, thus the processing difficulty may occur
during this process. This still needs to be further in-
vestigated.

Furthermore, for the verb region, the result (Ta-
ble 4; Figure3) showed that locatum-as-object vari-
ants were read faster than location-as-object
variants, which indicates that there is a processing
difference between the two variants at the verb re-
gion. Specifically, the processing of locatum-as-ob-
ject variant is easier than location-as-object variant.
In the previous studies, Christensen and Wallentin
(2011) and Aoki (2019) argued that there is a pro-
cessing difference between the locatum-as-object
variant and the location-as-object variant, and the
processing of location-as-object variant is more dif-
ficult. Especially in Aoki (2019), 4 self-paced read-
ing experiments with Japanese alternation verbs
were conducted and her results showed that the
locatum-as-object variant was read faster than the
location-as-object variant at the preverbal region
where the verb had not appeared yet. In this paper,
the results align with Aoki (2019).



5 Conclusion

It is argued in the previous studies that the locatum-
as-object variant allows both partitive and holistic
interpretations. Even if the two interpretations can
be acceptable under the time-consuming judgments,
the previous studies did not investigate whether or
not the parser is first committed to one of the two
interpretations during online processing. In the pre-
sent study, a self-paced reading was conducted to
investigate this possibility. The results indicate that
the processing difficulty would occur when the ho-
listic interpretation is canceled in the locatum-as-
object variant. In other words, the results suggest
that the holistic interpretation is preferred not only
in the location-as-object variant but also in the loca-
tum-as-object variant. However, as mentioned in the
discussion section, whether or not the processing
difficulty in the locatum-as-object variant is due to
the topic shifting still needs to be further investi-
gated. Furthermore, besides the preference of inter-
pretation, a significant main effect of VARIANT TYPE
at the verb region was observed, and this result
demonstrated that the processing of locatum-as-ob-
ject variant is easier than location-as-object variant,
which aligns with the argument in Aoki (2019).
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Appendix: the list of target sentences

item verb condition sentence
LOCATUM/NC KEIL BEC RnSuxz )/ Boleh, [/ BEIRIFETRIBSTDITTEDY EH A,
. LOCATUM/C KERUX BEWZ R X&) Boln, S f)s?t;t’ﬁé?’&iﬁ%Qotbh‘f‘li%”)iﬁ:m
! £ LOCATION/NC | KESIL/ BEZR /" RN FT/ Bole, / HERIHFE TR EombIFTIELY THA,
LOCATION/C KEBIE " BER S RN XTS Bolp, S fﬁiﬁ¥éF7&f<3@of_%)T'@liﬁ)”)?}i’d‘bo
LOCATUM/NC L/ e/ E/ flioled, / FoFrETHEZBENZDITTEDY ¥ A,
LOCATUM/C L/ e E/ fliole, / WEPICEEZEW DT TEHY EFHA,
2 Bi5 | LoCATIONNC | #12/ #Wl%E/ T6</ Hioris, / %»Fv ECREEOE DI TS ) EHA,
LOCATION/C L/ WEE/ </ fliofed, / WEPICHEEEW DT TEHY FHA,
LOCATUMNNC | v =71%/ TANRTIZ/ R—ari,/ KB\nR, / Ho00 LTHRTHFTOZERE L,
. LOCATUM/C V7L TARZIL,S R—arvik,/ BB, S TARTER—a 0T AH LT ET,
3 &< LOCATIONNC | v =73/ TANRT %,/ X—arT/ B\ER, / S0 LTHETHTOEENE L,
LOCATION/C V7L TARGER, RX—arT/ %ﬁb\fvﬁ‘i /T ARG FR_R—=a rOHMNF R L TOET,
LOCATUMNC | KTt/ EBRIZ/ »bbZx/ HWwich, / FIERETHEN 2L TEbY £ A,
LOCATUM/C KIIL/ BRIZ hbba/ HWizn, / &Li*nﬁégﬁﬁ’kﬁzbfké‘iLto
4 < LOCATIONNC | KTi%/ Bi%E/ H»bb<T/ HWER, / HIEEEETHEN DT THEH Y A,
LOCATION/C KILIx/ BW®REZ/ »boT/ HOER, /S 4&i—ﬂ%%mﬂjﬁbfkéibto
LOCATUMNC | wxA bLRiZ/ By 72,/ a—b—%/ LR,/ BHEETARZbITELY £8A,
. LOCATUM/C vIA ML RLS Hy LS a—v—%/ WL, S 2y T EVSIEWCLERATLE,
5 BT | LOCATIONNC | 9t hLRIE/ w7 % ) a—b—T/ i List, / WHEECAREDH Tl ) £ A,
LOCATION/C v NVRIZS By TEhRS a—v—7T/ §iLER, S avyTE0SEWCLERATLE,
LOCATUMNNC | fltix,/ #ERIc/ Bbboz,/ BOLMNLER, / WoOFRICnrES ThH T E Lz,
. LOCATUMIC | Tt/ HEIC/ Bbhok,/ HONLES / BEOFAEESANICLTEEELE,
6 WEDT | LocATIONNC | 711/ WA/ BbboT/ BBMLES, / 0oOECHESTHITELE,
LOCATION/C Y WEE S BbLbe T/ BOMLER, S HEOPEDIEFEEAWICLTEEE L,
LOCATUM/NC | 6713/ 20OFIZ/, ~TEVER/ i), / 2OEE-ENTEELE,
7 W% LOCATUM/C 1L/ BOEIL, ~TYEr&/ ®OEN, /S HOOEREET LR,
- LOCATION/NC | #6713/ %20F%,/ ~TELT/ EHin, / 2OBEE-ENTEELE,
LOCATION/C Wit/ BZ20FE/ ~TET/ BOER, S BOEOEmEZIT LR,
LOCATUMNC | v =L/ X2/ EfR@E/ Tz, / Z23ddbE VRGOSR LEFATLE,
. LOCATUM/C Y7/ Zaln/ EEREE S e, S 2 30— ICIEFRE A O TV ERATLE,
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