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Effects of Family Size and Character Length for Kanji Compounds

oYasushi Hino?, Rikuta Mizukoshi!, Masahiro Yoshihara!, Keisuke Idal, Junyi Xue?
Waseda University

(Abstract) Lexical decision tasks were examined for Japanese kanji compounds. In these tasks,
words with different morphemic structures were mixed in the mixed condition. In the
blocked condition, however, words with different morphemic structures were presented
in separate blocks. Although we observed the effects of character length and family size
in the mixed conditions, we failed to observe these effects in the blocked conditions.
Assuming that these effects are due to the process of integrating morphemes into a
whole-word representation, these effects were diminished because the previous
exposure to a compound sharing the same morphemic structure (in the blocked
conditions) facilitated the integration process. Based on these results, nature of
processes involved when reading kanji compounds is discussed.

Key words: kanji compound, morpheme, family size/frequency effect, word length effect

One of the most salient characteristics of
Japanese language is that it involves two different
types of scripts: kana and kanji. While kana is a
phonetic script, kanji is a logographic script.
Given the two different types of scripts in the same
language, a number of researchers have addressed
the issue of whether kana and kanji words are
processed differently when reading these words.
Although a number of these studies focused on the
potentially different orthographic-phonological
relationships for kana and kanji words (e.g.,
Besner & Hildebrandt, 1987; Feldman & Turvey,
1980; Hino & Lupker, 1998; Kimura, 1984; Saito,
1981; Wydell, Butterworth & Patterson, 1995),
there would be other potential variables to be
examined when considering processing differences
for kana versus kanji words.

Morphemic Structures

According to National Language Research
Institute (1993), while 80.39% of kana words are
3-5 characters in length, 82.88% of kanji words are
two characters in length. Because each kanji
character is considered a morpheme, most of kanji
words should be compounds. In contrast, because
kana characters are not morphemes, most of kana
words would rather be mono-morphemic. If so,
most of kana and kanji words should have
different morphemic structures. In order to
examine the processing difference for kana versus
kanji words, therefore, one may need to address
the issue of whether mono-morphemic and
compound words are processed differently.

Word Length Effect

Kusunose, Yoshihara, Ida, Xue, ljuin and
Hino (2014) compared lexical decision
performance  for  three-character  versus

four-character  katakana words and  for
two-character versus three-character kanji words.
According to the previous studies in English and
French, length effect was more difficult to detect
in lexical decision (e.g., Balota, Cortese,
Sergent-Marchall, Spieler, & Yap, 2004;
Frederiksen & Kroll, 1976; Juphard, Carbonnel,
& Valdois, 2004; Richardson, 1976).
Consistently, a length effect was not observed for
katakana words. For kanji words, however, a
significant length effect emerged. Given these
results, Kusunose et al. suggested that the length
effect for kanji words should be due to the
number of morphemes.
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Figure 1. The Integration Process Required When
Reading Three-Character Compounds.

According to Taft and colleagues (Taft, 2003;
Taft, 2004; Taft & Kougious,2004; Taft, Zhu, &
Peng, 1999), when reading a word with multiple
morphemes, it is first decomposed into
morphemes and, then, these morphemes are
integrated to a whole-word representation.
Because all the three-character kanji words used
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in Kusunose et al.’s (2014) study consisted of a
two-character compound with a single kanji
character either preceding or following the
compound, in order to activate a whole-word
representation, as shown in Figure 1, an extra
combination processing would be required for the
three-character compounds. Hence, the length
effect emerged for kanji words.

Family Size and Relational Priming

Assuming that the decomposition to
morphemes and, then, the integration to a
whole-word representation have to be carried out
when reading kanji compounds, there would be
two potential variables that may affect the speed of
the integration process. First, consider a
three-character compound such as “ X & f§
(library)”. In order to integrate the morphemes,
readers must first combine the first two characters
(morphemes) to produce a compound, “I[X] &
(books)”, which would need to be further
combined with the last character, “fi§(building)”,
to produce a meaningful word. In such an
integration process, the single kanji character may
provide a clue how to combine these morphemes,
especially when that character is often used in the
same position for many compounds sharing the
same morphemic structure (e.g., #4748 (museum),
1 E (art museum) and JKEAE (aquarium)).  In
order to examine this prediction, we attempted to
examine the effect of family size of a single
character for right-branching (e.g., & {E H
(reaction)) and left-branching (e.g., &= fE
(library)) three-character compounds using lexical
decision tasks.

In addition, according to the previous studies
using English compounds (e.g., Estes & Jones,
2006; Gagne & Spalding, 2009; Spalding & Gagne,
2011), the integration process for compounds are
facilitated by a prime sharing the same morphemic
structure. If so, it is predicted that lexical decision
responses to three-character compounds are
facilitated when they are preceded by compounds
sharing the same morphemic structure. In order to
also examine this possibility, we presented the
right- and left-branching compounds in separate
blocks (in the blocked condition).

When the right- and left-branching compounds
are mixed and presented in a random order (in the
mixed condition), a family size effect is expected
as noted above. When the right- and left-branching
compounds are presented in separate blocks (in the
blocked condition), on the other hand, the
integration process would be facilitated due to the
previous exposure to the compound sharing the
same structure. Hence, we expect that the family
size effect is diminished. Consistent with these

predictions, as shown in Figure 2, we observed
significant family size effects only in the mixed
condition.

# Small Family Size | Large Family Size

700 30 ms* _33ms* 8 ms 9 ms

00 | a | e -
Right-Branching Lefi-Branching Right-Branching Left-Branching
Mixed Condition Blocked Condition

Figure 2. Mean Lexical Decision Latencies in the
Mix and Blocked Conditions.

Word Length Effect in the Blocked Condition

Given the fact that the family size effects were
diminished in the blocked condition, it is quite
likely that the length effect would also be
diminished in the blocked condition if the length
effect arises at the integration process, as
suggested by Kusunose et al. (2014). We, thus,
examined word length effect for kanji compounds
in the mixed and blocked conditions in lexical
decision tasks. In the blocked condition, two- and
three-character compounds were presented in
separate blocks. In addition, the right- and
left-branching compounds were also presented in
separate blocks for three-character compounds. As
shown in Figure 3, the results were consistent with
our predictions.
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Figure 3. Mean Lexical Decision Latencies in the
Mixed and Blocked Conditions.

Conclusions

These data clearly indicate that, when we read
kanji compounds, they are first decomposed to
morphemes and, then, integrated to a whole-word
representation. When considering processing
difference for kana and kanji words, therefore, it is
necessary to consider the difference in the
morphemic structure for kana and kanji words into
account.
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RHENSE

EEEFR
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DBEHRFEIEIZH T HEEFDERE
& TE] OLB

OWE BX' (Tod HUL\A) . FE RE’
'RREFERFEAREER, 'HREFZXRFLERE

(BEE)

BAEZHELTOIRENEERERSE
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AEBALMICE o=, COFERZ Saito (1983) &E=E (1994) DEMAEIZET S

e & DEETERE L=,
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NUTLEHIZE B AERUEDR
— Baseword M. HEMBELEORE —

O/m ®E' (25 EASK) . =&

e

Nam Kichun®, =8 &'

"HIE KRR, PKIRHEBEKRE, ‘EEXZE (Korea University, Korea)

(E8E)

In this study we investigated the effect of pseudohompohone,

baseword

frequency and orthographic similarity on nonword reading in Korean. As a
result, pseudohomophone effect and orthographic similarity effect were
found. Furthemore, pseudohomophone effect was independent of orthographic

similarity from baseword.

Key words: /N4 )L, B, BIEELIEE
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Pseudohomophone effect
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Baseword frequency
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3.3 Baseword MRF HIFE L4
FEAEFE D SCFF & OB BN @O FERE
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Orthographic similarity
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The Influence of Consistency on the Masked Character-sound
Priming Effect for Japanese Kanji Compounds

oMasahiro Yoshihara!?,
! Graduate School of Letters, Arts and Sciences, Waseda University,
2 JSPS Research Fellow, 2 Faculty of Arts and Sciences, Waseda University

(Abstract)

Yasushi Hino?®

In the masked priming naming task, responses are faster when

primes and targets share their initial phonology (e.g., {£H&-XA) than
when they do not (e.g., fi-:KX 7). We investigated whether ortho-
graphic-phonological consistency modulated the presence of the priming
effect. In the present experiments, the priming effect was independent of
the consistency of the primes. The implications for the current models

were discussed.

Key words: Masked Priming, the Dual-route Theory, the Speech Planning Account

Introduction

It is well known that a preceding
stimulus (i.e., prime) affects processing of a
following stimulus (i.e., target), even if partici-
pants are not aware of the prime (i.e., the
masked priming effect). Forster & Davis (1991)
reported that, in the masked priming naming
task, naming responses were faster for on-
set-related prime-target pairs (e.g., save-SINK)
than for unrelated pairs (e.g., farm-SINK). This
effect is known as the Masked Onset Priming
Effect (MOPE). For Japanese Kanji words,
however, the similar priming effect was ob-
served only when the primes and targets share
the entire phonology of their initial Kanji char-
acters (hereafter, masked character-sound
priming effect; Yoshihara et al., submitted). For
instance, priming effect would be found for
character-sound related pairs, such as 1t &
/ka.se.ki/ - K F1 /ka.rjo.ku/, but not for mora
related pairs, such as #&f® /ka.ku.ho/ - XA
/ka.rjo.ku/. Note that the boldface represents the
initial characters’ phonology.

There are two types of accounts for the
priming effect. The dual-route account, on the
one hand, assumes that the effect arises due to
the phonological computation at the non-lexical
route (e.g., Forster & Davis, 1991; Mousikou et
al., 2010). The Speech Planning (SP) account,
on the other hand, assumes that the priming ef-
fect arises ““further downstream at the planning
of speech output from abstract phonology”
(Kinoshita, 2003), rather than the computation
of phonology.

In the present study, we evaluated

these alternative accounts by examining the ef-
fect of orthographic-phonological consistency
on the character-sound priming effect for Japa-
nese Kanji words. Both of the accounts predict
no priming effect when the prime-target pairs do
not share the entire sound of their initial Kanji
characters (Experiment 1).  However, they
make different predictions about the effect of
the consistency on the priming effect when the
pairs have the same entire phonology of their
initial Kanji characters (Experiment 2). That is,
according to the dual-route account, the priming
effect would be observed only when the primes
are high-consistency words, because the
non-lexical route would fail to compute correct
phonology for low-consistency words. In con-
trast, the SP account predicts significant priming
effects for both high- and low-consistency prime
conditions because the effect would arise after
the computation of phonology in the lexical ac-
cess.

Experiment 1

Participants. Thirty-two undergraduate and
graduate students from Waseda University par-
ticipated in this experiment.

Stimuli. Targets were 24 high-consistency
two-character Kanji compounds (e.g., &8
/ho.0.N/). For each of the targets, we selected
four types of primes: High-consistency Related
primes  (e.g., & ¥ /ho.u.muy),
High-consistency Unrelated primes (e.g., 57%%
/ro.u.mu), Low-consistency Related primes
(e.g., FE /ho.u.ga/), and Low-consistency
Unrelated primes (e.g., & /jo.u.ga/). Thus,

ERSEER K T162-8644 IREHMHFERF 1L 1-24-1
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there were in total 96 prime-target pairs. Four
counterbalanced lists were created so that within
a list, a quarter of the targets were paired with
one of the four types of primes, but each target
was paired with four types of the primes across
the four lists. Each participant received all lists
in four separate blocks.

Procedure. Participants were asked to read
aloud a target word on a CRT monitor as quick-
ly and as accurately as possible. Each trial
started with a 50 ms 400 Hz beep signal. After
the signal, a forward mask (i.e., ####H) was
presented on the center of the screen for 1000
ms. Immediately after the forward mask, a
prime was presented for 50 ms, which was then
replaced by a target.

Results. The data were analyzed by 4 (Block
Order: 1, 2, 3, and 4) x 2 (Consistency: high vs.
low) x 2 (Relatedness: related vs. unrelated)
ANOVAs. These factors were all within-unit
factors both in the subject and the item analyses.
The analyses revealed that there was no priming
effect regardless of the consistency of the
primes (all ps > .1).

Experiment 2
Participants. Thirty-two undergraduate and
graduate students from Waseda University par-
ticipated in this experiment.
Stimuli. Targets were the same as those in Ex-
periment 1 (e.g., fR/& /ho.o0.N/). For each of
the targets, we selected a new set of primes:
High-consistency Related primes (e.g., 3%
/ho.su.R/), High-consistency Unrelated primes
(e.g., 3% /s0.su.R), Low-consistency Related
primes (e.g., ¥t /ho.sa.ki/), and
Low-consistency Unrelated primes (e.g., &3t
/ja.sa.ki/). Note that the shared mora between
the related primes and the targets corresponded
to the entire sound of their initial Kanji charac-
ters.
Procedure. The procedure was the identical to
those in Experiment 1.
Results. The data were analyzed with the
same procedure as in Experiment 1. The mean
naming latencies and error rates are presented in
Table 1. For naming latencies, the main effect of
Relatedness was significant (Fs; Fi, ps < .001).
Importantly, the interaction between Consisten-
cy and Relatedness was not significant (both Fs
< 1). For errors, The main effect of Consistency
was significant only in the item analysis (Fs
(1.31) = 2.64; Fi (1,23) =4.31, MSE = 1247, p
<.05).
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Table 1. Mean naming latencies (RT) and error rates
(ER) in each condition of the Naming Task.

Consistency

High Low
Relatedness RT(ms) ER(%) RT(ms) ER(%)
Related 632 1.18 629 2.00
(13.67) (0.47) (13.26) (0.50)
Unrelated 642 0.92 644 1.46
(11.24) (0.31) (13.18) (0.45)
PE 10 -0.26 15 -0.54

Notes. - Standard error of the mean (SEM) is in the
parenthesis ().

General Discussion

In  Experiment 1, where the
prime-target pairs did not share the entire sound
of their initial Kanji characters, the charac-
ter-sound priming effect was not found regard-
less of the consistency of the primes. In contrast,
significant priming effects were observed for
both high- and low-consistency primes when the
pairs had the same initial characters’ phonology
(Experiment 2). Thus, the consistency of the
primes did not modulate the masked charac-
ter-sound priming effect. These results are in
line with the prediction from the SP account. In
contrast, it seems difficult for the dual-route
account to explain the present results. Thus, as
the SP account assumes, the priming effect
would arise at the speech planning process, ra-
ther than the phonological computation pro-
Cesses.
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Nature of Bilinguals’Word Recognition
for High- and Low-Proficient Bilinguals

oKeisuke lda?, Mariko Nakayama®, Yasushi Hino?
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(abstract)

In order to examine the nature of bilinguals’ word recognition as a function of L2

proficiency, episodic recognition and lexical decision tasks were conducted for
low- and high-proficient bilinguals. Only high-proficient bilinguals showed the
L2-L1 translation priming effect in both tasks. These results were consistent with
the predictions based on BIA+, indicating that L2 lexical units become easier to

activate by improving L2 skills.

Key words: bilinguals, masked translation priming effect, BIA+, episodic L2 hypothesis

1. Introduction

How bilinguals process their first (L1) and
second (L2) languages? How these processes are
developed depending on their L2 proficiency? In
order to answer these questions, a lexical decision
task (LDT) with a masked prime was conducted in
a number of previous studies. The critical finding
was that, for unbalanced bilinguals who learned
their L2 after they had acquired L1, response
latencies to L2 targets were shorter when they
were preceded by L1 translation-equivalent primes
than when preceded by unrelated L1 primes. In
contrast, lexical decision responses to L1 targets
were not facilitated by L2 translation-equivalent
primes (e.g., Gollan et al., 1997). This asymmetric
pattern of translation priming effects can be
explained by both the Bilingual Interactive
Activation Model+ (BIA+, Dijkstra & van Heuven,
2002) and the episodic L2 hypothesis (Jiang &
Forster, 2001; Witzel & Forster, 2012).

The BIA+ accounts for the asymmetric
pattern of priming by assuming that L2 lexical
units are more difficult to activate than L1 lexical
units for unbalanced bilinguals. As a result, the
activation brought about by the masked L2 primes
would not be sufficient to induce a priming effect.

In contrast, the episodic L2 hypothesis
explains the asymmetric priming effects by
assuming that while L1 words are stored in lexical
memory system, L2 words are stored in episodic
memory system. This hypothesis was proposed
based on the finding that the significant L2-L1
priming effect was observed in an episodic
recognition task (ERT), while this effect was not
observed in lexical decision. The ERT consisted of
two phases: a study phase and a test phase. In the
study phase, participants are asked to memorize a
list of L1 words. In the test phase, participants are
asked to judge whether or not the presented L1
words were in the study list. As in the LDT, either

a translation-equivalent L2 prime or an unrelated
L2 prime was presented prior to each target. In this
task, a significant priming effect was observed for
“Old” items (i.e., words presented in the study list),
while no effect was observed for “New” items.
According to the episodic L2 hypothesis,
participants made Old/New judgements based on
the status of episodic memory. Because the
episodic traces for “Old” words were created
during the study phase, the episodic traces for L2
words could prime the episodic traces for L1
words. In contrast, because there were no episodic
traces for “New” items, no effect emerged.

In the LDT with L2 prime and L1 target, on
the other hand, participants would make lexical
decisions based on the lexical memory. Because
L2 words are assumed to be represented only in
episodic memory, the L2-L1 priming effect is not
expected according to this hypothesis. For L1-L2
direction, however, because L2 target is
consciously perceived, the decision could be made
based on its episodic memory trace even in the
LDT. As a result, a significant translation priming
effect arises in both tasks.

Recently, Nakayama et al. (in press)
manipulated L2 proficiency of bilinguals and
found that, in the LDT, high-proficient bilinguals
showed a significant L2-L1 translation priming
effect, while no effect emerged for low-proficient
bilinguals. Thus, Nakayama et al. suggested that
these results could be easily accommodated with
BIA+, because the L2 lexical units would become
easier to activate for high-proficient bilinguals to
produce a priming effect. In addition, Nakayama et
al. also suggested that, although the original
episodic L2 hypothesis cannot explain their results,
it would be possible to account for their results by
modifying the hypothesis. In particular, by
assuming that L2 words are shifted from the
episodic memory to the lexical memory as L2
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skills improve, this modified hypothesis could
account for the L2-L1 translation priming effect.

The purpose of the present research is to
further test these alternatives. We employed low-
and high-proficient Japanese-English bilinguals.
The ERT and LDT were conducted for these
bilinguals. ~ According to  BIA+, only
high-proficient bilinguals are predicted to show a
significant L2-L1 translation priming effect in both
tasks because masked L2 primes could be
sufficiently processed only by the high-proficient
bilinguals. The episodic L2 hypothesis predicts
that the effect arises only for low-proficient
bilinguals in the ERT. In the LDT, the reverse
pattern should emerge because the L2 lexical units
are stored in episodic memory for the
low-proficient bilinguals but in lexical memory for
the high-proficient bilinguals.

2. Methods
2.1 Participants

Forty-eight Japanese-English bilinguals from
Waseda University participated in this experiment.
All had normal or correct-to-normal vision. Half
were low-proficient bilinguals (TOEIC 615-780,
mean: 722) and the rest were high-proficient
bilinguals (TOEIC 800-990, mean: 885).

2.2 Stimuli

Eighty English-Japanese translation pairs
(e.g., park-22[) were used in both ERT and LDT.
Other 80 English were selected as unrelated prime
and the word characteristics such as frequency
were matched between translation and unrelated
primes. For the LDT, 80 nonwords were
constructed by combing two kanji characters.

2.3 Procedure

Each participant took part in both ERT and
LDT. All participants received the ERT first. The
LDT was conducted more than two weeks later.

In the ERT, participants were asked to
memorize 44 two-letter kanji words. Then, they
were asked to circle 44 words out of 132 words
printed on a sheet of paper. Participants whose
accuracy was over 90% on the paper test received
a test on PC. In the test, participants were required
to judge whether the word presented on the PC
monitor was in the study list by pressing either
OLD or NEW button as quickly and accurately as
possible. Each trial was begun with a 500-ms
forward mask (“#####”) presented on the center of
monitor. The forward mask was replaced by a
50-ms L2 prime, which was further replaced by a
L1 target. The presentation of the L1 target was
terminated by the participant key-press response.
In the LDT, participants were asked to judge
whether or not the presented kanji string was an
existing word. The stimulus presentation in each
trial was the same as that in the ERT.
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Table 1. Mean reaction times in ERT and LDT.

Low-proficient High-proficient

ERT LDT ERT LDT

Old New - Old New -

TL 649 645 507 651 638 498
UR 655 639 512 676 609 509
PE 6 -6 5 25 29 11
Note - ERT: episodic recognition task, LDT:
lexical decision task, TL: translation, UR:

unrelated, PE: priming effect

3. Result
The mean response times in the ERT and
LDT for low- and high-proficient groups are
described in Table 1. In the ERT, the response
time to the “New” items was significantly faster
than “OId” items (F1 (1, 40) = 16.63, p < .001; F»
(1, 79) = 11.09, p < .01). In addition, the Prime
Type by Target Type by Proficiency interaction
was significant (F1 (1, 40) = 5.34, p < .05; F> (1,
79) = 5.74, p < .05). Further analysis revealed that,
for the high-proficient group, the 25-ms priming
effect for “Old” items was significant (F1 (1, 20) =
7.73, p < .05 F2 (1, 79) = 457, p < .05). For
“New” items, the response time was shorter in the
unrelated condition than in the translation
condition (F1 (1, 20) = 11.12, p < .01; F> (1, 79) =
9.86, p < .01). In contrast, no effect emerged for
low-proficient group, regardless of Target Type
(Fs<1.4).
In the LDT, the main effect of Prime Type
was significant (F1 (1, 44) = 7.76, p < .01; F2 (1,
79) = 5.35, p < .05). Although the interaction
between Prime Type and Proficiency did not reach
significance (Fs < 1.3), the size of priming effect
was marginally correlated with proficiency (r(45)
=.05,t=1.79, p =.08)
4. Discussion
In the LDT, we were successful to replicate
the result of Nakayama et al. (in press): the size of
translation priming effect was larger for bolinguals
with higher L2 proficiency. In the ERT, only
high-proficient bilinguals showed the L2-L1
translation priming effect. These result were
clearly consistent with the predictions by BIA+,
indicating that L2 lexical units are easier to
activate when their L2 skills become more
proficient.
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Tablel. Mean response latencies (RT) and error
rates (ER) for each condition of the “Unrelated”
trials in Experiment 1.

Frequency
High Low
RT(ms) ER(%) RT(ms) ER(%)
Rel 636 3.32 655 6.04
Unrel 633 3.53 619 2.13
IE 3 -0.21 36 3.91

Note — IE stands for the size of the inhibitory
effects.
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Table2. Mean response latencies (RT) and error
rates (ER) for each condition of the “Unrelated”
trials in Experiment 2.

Frequency
High Low
RT(ms) ER(%) RT(ms) ER(%)
Rel 616 6.98 644 9.07
Unrel 591 3.23 603 2.23
IE 25 3.75 41 6.84

Note — IE stands for the size of the inhibitory
effects.
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