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Abstract: Rezearch on the diszociation between nouns and verbs has heen seeking explanations from the perspectives of
morphological, syntactic, and semantic properties of nouns and verbs at the lexical level. However, sub-lexical proceszing zeems
to be left out in the discussion. Having the information of grammatical class of morpheme, Chinese dizyllabic compounds are ideal
materials to investizate the effects of sub—lexical properties on the dizsociation between nouns and verbs. The present study inves-
tigated the effects of noun neighbor ratio of the first character (NNR1) on grammatical clazs recognition of disvllabic compound
nouns in Chinese. Noun neighbor ratio (NNR) iz defined as the ratio of the number of noun neighbors (NN) to the neighborhood
asize (NS) at the zame position (e.g., NNR1=NN1/NS1). The experiment matched seventeen nuizance variables between two condi-
tionz: low NNR1 and high NNR1. Participants were azked to judge the grammatical class of the target word as quickly az possible.
Results showed that words with high NNR1 were processed more quickly than words with low NNR1. The facilitative NNR1 effect
suggests that grammatical categories and semantic information of sub—lexical morphemes and disyllabic neighbors are activated
during word processing. The results support the semantic explanation of the dissociation between nouns and verbs and call for
more attention to NNR in further research on the noun/verb dissociation.
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1 Introduction

Regardless of diverse language systems in the
world, nouns and verbs are two fundamental gram-
matical classes in all human languages. Previous re-
search has heavily examined the dissociation be-
tween nouns and verhs and discovered abundant yet
incongruent evidence from different research ap-
proaches (1.e., neuropsychological and neurophysin-
logical studies, behavioral experiments, and develop-
ment observations) with different paradigm and
tasks. Although it is demonstrated in many research

that the processing of nouns and verbs is different to

some extent, whether there is a neural separation of

the two grammatical classes remains unclear (see
Crepaldi et al., 2011; Viglioeeo et al., 2010 for com-
prehensive reviews).

The explanations conceived to account for neu-

ral dissociation between nouns and verbs have main-
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ly tocused on morphology, syntax, and semanties. In-
deed, nouns and verbs differ greatly in these three
domains. Semantically, prototypical nouns refer to
nhjects and entities while prototypical verbs refer to
actions and relations. Morphologically, inflectional
languages require noun declensions to express num-
her, case, and gender and verb conjugations to indi-
cate tense, aspect, and volce. Syntactically, nouns
usually perform the role of subject or ohject whilst
verhs function as the predicate (Yu et al., 2011).

Two types of theoretical hypotheses explain
why nouns and verbs may dissociate at the neural
level. Morphological and syntactic explanations sug-
gest that the grammatical category is the organiza-
tional principle governing the lexical representation.
Dissociation of nouns and verbs can only be ob-
served when the morphosyntactic process is in-
volved (Tvler et al., 2004: Longe et al., 2007). How-

ever, semantic explanations hold the idea that the se-
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mantic attribute of the two classes 1s the underlying
determinant of the neural dissociation. The semantic
differences between nouns and verbs lie in object—
action (or sensory—motor) (Pulvermiiller et al., 1999;
Moseley & Pulvermiiller, 2014) or concreteness (or
imageability) (Zhang et al., 2006; Tsai et al., 2009).

Morphosyntactic processing 1s difficult to ex-
clude in experiments if words in inflectional lan-
guages are employed. Chinese, a language with a
simple inflectional system, can avoid confounding ef-
fects of morphology and semantics. Researchers
have found much evidence of noun/verb dissociation
in Chinese. Aphasic studies found dissociation be-
tween nouns and verbs with Broca’s and Wernicke’
s aphasia of Chinese at hoth lexical and sub—lexical
levels (Bates et al., 1991; Chen & Bates, 1998).
Studies that used event— related potential (ERP)
showed considerable distinction between nouns and
verhs, which was mainly reflected on more negative
N400 activated by nouns than verbs (Liu et al.,
2007; Xia et al., 2013; Xia et al., 2016). While some
neuroimaging studies (e.g., tMRI studies) obtained
no significant neural dissociation of nouns and verbs
in disyllabic Chinese words with the lexical decision
task (Li et al., 2004; Chan et al., 2008), subsequent
studies using semantic relatedness judgment and se-
mantic assoclate generation identified the left poste-
rior superior and middle temporal cortices (Lp-
STG&MTG) as a verb—specific region in the brain
(Yuetal., 2011; Yu et al., 2012).

Research on word processing in Chinese main-
ly employs two types of experimental materials,
monosyllabic and disyllabic Chinese words. As a
morpho—syllabic language, in most cases, a syllable
corresponds to a morpheme and 1s represented by a
character in Chinese (e.g., 7K shui3, ‘water’, Bk
tiaod, “to jump’, ete.). Compared with monosyllabic

words, disyllabic words are more common in Chi-

nese vocabulary. According to the estimation of

Zhou and Marslen—Wilson (1995), the proportion of

disvllahie words is about 74% in Chinese by type.
And a corpus study showed that dimorphemic

words take up 80% of all the single—, two—, three—

and four— morpheme words (Fan & Huang, 1998).
Since two—character Chinese words contain more in-
formation (e.g., more constituent senses, morphologi-
cal structures, ete.) than single character ones, the
processing of the two types of words could not he
identical. Indeed, research on Chinese compound
processing has revealed the involvement of ortho-
graphic and semantic processing of sub—lexical mor-
phemes (see Myers, 2007 for a review on Chinese
compound processing).

Besides, the processing of disyllabie verbs can
be more complex than that of disyllabic nouns be-
cause of possibly ambiguous syntactic functions.
There 1s a tendency in progress that verbs, especial-
ly disyllabie wntten verbs, take up some of the syn-
tactic functions of nouns (e.g., subjects and ohjects)
i modermn Chinese (Hu, 1996; Zhang, 1989). The
automatic activation of hoth verbal and nominal syn-
tactic information of disyllabic verbs could cause dif-
ferent neural activities. Xia et al. (20106) investigat-
ed the brain responses to the processing of monosyl-
labic and disyllabic nouns and verbs in semantic re-
latedness judgment task and found different ERP
patterns between monosyllabic nouns vs. monosyl-
labic verbs and disyllabic nouns vs. disyllabic
verhs. The differences were mainly reflected on N1
and LPC, which respectively related to local syntac-
tic violation and syntactic complexity. Hence, they
suggested that research on word processing in Chi-
nese should distinguish monosyllabic words from di-
syllabic words.

In addition to syntactic functions, the ditfer-
ence in numbers of constituent syllables also leads
to different definitions of neighborhood. In the stud-
ies on word processing in Chinese, orthographic
neighborhond studies have been conducted on two
levels, the character level and the word level. On
the character level, neighborhood size 1s defined as
the number of the characters that share the same
radical with the target character (Li et al., 2011);
while on the word level, neighborhond size 1s de-
fined as the number of the words that share the same

constituent character with the target word ( Huang et
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al., 2006). NSI and NS2 respectively refer to the
number of words sharing the first and second charac-
ter (see tablel). It is reported that larger neighbor-
hood size can facilitate word recognition, nrespec-
tive of the word frequency and the tasks (Tsai et al.,
2006: Li et al., 2015), at least in words without high—
frequency neighbors (Huang et al., 20006).

The grammatical class of constituents of disyl-
labic words 1s another factor that influences the di-
syllabie word processing. According to the grammati-
cal class of constituents, disyllabic compound nouns
can be divided into five subtypes: [NN] (e.g., 7T
zhu2yi3, ‘bamhoo chair’), [VN] (e.g. E 13

zou2gou3, literally walk—dog, ‘lackey’), [NV] (e.g.,

ZF | jialxund, literally family—teach, ‘family mot-
to”), [VV] (e.g.. B& #E gan3xiang3, literally feel—
think, ‘feelings and thoughts’), and [AN] ( #H &
culhuad, ‘vulgar language’). Among the five suh-
types, [NN] compound nouns are the most typical
(Fan & Huang, 1998). Hsu et al. (2004) discovered
that [NN] ecompound nouns were processed faster
than all the other subtypes of compound nouns in
grammatical class judgment task. To quantity the in-
ternal word— class structure of compounds, noun
neighbor ratio (NNR) 1s defined as the ratio of the
number of noun neighbors (NN) to the neighborhoond
size (NS) at the same position (Xia et al., 2017) (see

Table 1).

Table 1 Examples of NS, NN, and NNR on the word level in Chinese word
Characterl Character2

T vu3 “feather’ i rong? “down’
Neighbhorl Grammatical class  Neighbor2 Grammatical class
P -rong2 “down’ noun & yud- “down’ noun
FFE-mao? ‘feather’ noun 2255 sil— “velvet’ noun
TF<—vil ‘feathered coat’ noun FE&mao2— ‘plush’ noun
PE—vid “wing’ noun T¥ &) tuo2— “camel hair’ noun
TER-qiu2 “badminton” noun E4fping2— ‘panne’ noun
Pfk-huad ‘immortalize’ verb S cud— “tufting noun
Neighborhood zizel (NS1) 6 Neighborhood size2 (NS2) 6
No. of noun neighborl (NN1) 5 No. of noun neighbor2 (NN2) 6
Noun neighbor ratiol (NNR1) 0.83 Noun neighbor ratio2 (NNR2) 1

Information was collected from Corpus Online — Modern Chinese Corpus — Word Search (open access: hitp://www.athanyu.org/

cneorpus/wdindex.aspx)

The role of NNR in word processing has been
demonstrated in the studies on Chinese. To examine
the effects of various possible factors on grammati-

cal class recognition, Xia et al. (2017) conducted a

regression analysis on the reaction times (RTs) of

Chinese disyllabic compound nouns in grammatical

class judgment task. Among eighteen candidates of

predictive variables, noun neighbor ratio of the first
character (NNR1), noun neighbor ratio of the second
character (NNR2), and AoA showed significant ef-
fects. And NNRI showed the strongest explanatory
effect among these three varables in the stepwise re-
gression analysis. The effect of AoA on word pro-
cessing 1s along with the previous studies on mono-

syllabie Chinese words in word naming, semantic

category judgment, lexical decision, and grammati-
cal class judgment task, suggesting that the earlier a
word 1s acquired, the more quickly and acecurately 1t
1s processed (Chen et al., 2007; Chen & Zhang,
2010; Bai & Chen, 2011). Furthermore, the oh-
served NNR effects might indicate that the informa-
tion of grammatical class of morphemes was activat-
ed and may exert great influence during Chinese di-
syllabic word processing.

However, as NNR effect was discovered in the
regression analysis, 1ts strong effect in word process-
mng 1s worth further examination and ventfication.
Thus, the present study will directly manipulate the
NNRI of disyllabic compound nouns to investigate

its role 1n word processing. It was expected that di-
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syllabic compound nouns with higher NNR1 would
be processed significantly more quickly than that
with lower NNR1 in the grammatical class judgment

task. Otherwise, the NNR effect might not exist.
2 Method

Participants

Thirty—tive native Mandarin speakers and read-
ers of the simplified Chinese seript (19 females;
mean age: 20.5, SD: 1.8) participated in the study.
All the participants were undergraduate or graduate
students from Nankai University. They were all
right—handed and had normal or corrected—to—nor-
mal vision. None of the participants was majoring in
linguisties, psychology, or any other related disci-
plines. They gave written informed consent and re-
cetved a USB flash disk as eompensation.
Materials

Data of NS and NN of hoth constituent charac-
ters of the disyllabic compound nouns were re-
trieved from Corpus Online — Modern Chinese Cor-
pus — Word Search®. NNR is calculated from NS
and NN (e.g., NNRI=NNI/NSI1). All the materials

were divided into two groups based on the value of

NNRI, which were respectively low NNRI group
and high NNR1 group. The frequency of the two con-

stituent characters and the entire word was also re-
trieved from the corpus mentioned above and was
transformed into log value (with the formula *=LOG
((F+1),2) in Excel). Number of stroke was collected
from Contemporary Dictionary of Chinese (2012).
AoA, familianty, concreteness, and semantic trans-
parency were respectively rated by 32— 33 people
who did not participate in the experiment. Finally, the
seventeen varlables were matched between low NNR 1
group and high NNR 1 group (ps > 0.05) (see table 2).
There are two types of morphological structures
of Chinese [NN] compound nouns: subordinate and
coordinate. Subordinate compounds are composed of
a head and a modifier (e.g., 7EME hualyuan2 ‘flower
garden’, where [ yuan2 is the head, and 7% hual is
the modifier). Coordinate compounds contain two
constituent morphemes of coordinating relation-
ships. Normally, two morphemes have similar mean-
ings (e.g., 14 & goulqu2 literally ditch(n.)— canal).
Previous studies have found that compared to the
subordinate structure, lexical decision and word
memorization were inhibited if the coordinate struc-
ture was activated (Liu & MeBride— Chang, 2010:;
Liu, 2017). Theretore, the morphological structures
of the target stimuli used mn the experiment were

controlled for.

Table 2 Lexical variables of stimuli for each condition

%x% NNRI %3 NNR1 ANOVA
L5 walfang? 2177 caidtangl
Example ‘tile—roofed iaus_e ’ ‘vecetable soup’
Neighborhood size NS1 18.91(10.34) 16.13(10.23) 0.369
NS§2 20.13(16.20) 17.39(8.71) 0.479
Noumber of noun neighbor NN1 15.70(9.10) 15.96(10.01) 0.927
NN2 18.87(14.89) 16.22(7.49) 0.449
Noun neighbor ratio NNR1 0.81(0.10) 0.99(0.02) FEE
NNR2 0.95(0.05) 0.94(0.05) 0.603
Log frequency F1 0.66(0.43) 0.60(0.53) 0.666
F2 0.38(0.34) 0.48(0.39) 0.37
Fw 0.17(0.27) 0.07(0.05) 0.079
Number of stroke NoS1 8.30(2.87) 8.74(2.43) 0.582
NoS2 8.47(2.63) 8.52(2.43) 0.772
NoSW 16.96(3.71) 17.26(3.41) 0.774
Age of Aequisition AoA 3.97(0.88) 3.84(0.90) 0.674
Familiarity 5.86(0.58) 5.89(0.54) 0.839
Concreteness 5.21(1.28) 5.65(0.87) 0.176
Semantie Transparency ST1 7.03(1.07) 7.19(0.92) 0.595
ST2 7.27(1.01) 7.14(1.39) 0.724
Morphological structure 0.35(0.49) 0.35(0.49) 1

##¥p<0.001; For all abbreviations, 1 stands for the first character, 2 stands for the zecond character, and W stands for the entire
word. The range of AoA, Familiarity, and Conereteness was 1-7. The range of Semantic Transparency was 1-9. For morphologi-
cal structures, the subordinate structure was assigned a value of 0, and the coordinate structure of 1.

“Corpus Online — Modern Chinese Corpus — Word Search. open access URL: http://www.aihanyu.org/encorpus/wdindex.aspx
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After matching all the variables, 46 compounds
were selected into two groups as (23 in low NNRI
group and 23 in high NNRI group; see table 3 for
examples). All of the stimuli were unambiguous
nouns. And the eonstituent morphemes of the stimu-
li were mostly unambiguously nominal. A small
number of them could be used as other parts of
speech, but the nominal usage was 10 times more
than other usages (except for Bl [T judyuand ‘the-
ater’, the nominal usage of =] jud 1s 8.7 times more
than the adjective usage). Additionally, 138 disyllab-
ic compounds were selected as fillers, including 46
nouns of other internal structures (1.e., [NV], [VN],
and [VV] compound) and 92 compounds of other
grammatical classes (46 verbs, 23 adjectives, and
23 adverbs or conjunctions). 184 words were divid-
ed into two blocks. Each block contains 23 target
words and 69 fillers.

Table 3 Examples of experimental stimuli

Low NNR1 words High NNR1 words

pronun
clation

_ . . ronun .
Word Meaning Wor pron Meaning
ciation

mE ban3dengd  ztool

Z1E binlguan3 Hotel

iz geltan? I:::_zz ERIR ruollu2 Boiler
FRFH yan3kel 'jff;;hi I8 yi2niang2 ma;ifial
s yudrong2  down g zhulyi3 ha;}?:ﬁ-o

Procedures

The experiment used E-Prime to present exper-
imental materials and record behavioral data. In
each trial, a black fixation point was first presented
on the white screen for 500ms, and then a stimulus
was presented at the same position for 1500ms. The
subjects were asked to determine whether the disyl-
labie word presented was a noun or not as quickly
and accurately as possible. When the subject
pressed the button, the stimulus would disappear 1m-
mediately. The interval between each stimulus was
1500ms. All the stimuli appeared in random order
within each block. It took about seven minutes to fin-
1sh one block, and there was one— minute rest be-

tween the two blocks. Before the formal experiment,

there were 20 practice trials. After the subjects con-
firmed that they were clear and familiar with the ex-
perimental procedure, the formal experiment was
started. The subjects were required to press F or ]
on the kevboard to give responses. The presentation
order of the two blocks was counterbalanced across
subjects.
Results

Reaction errors (1.8%) and outliers of RTs (de-
viated from the mean value by 3 standard dewvia-
tions, SD) (1.3%) were also excluded. Besides, one
subject s reaction time data exceeded 3 SD from the
overall means and were excluded to make sure that
the data of both conditions (e.g., low NNR1 and high
NNRI1) were normally distributed. Table 4 displays
the mean RTs and error rates in each condition for
the remaining data. The overall accuracy rate of the
participants’ response was almost ceiling. The high
accuracy assured that the partieipants paid attention
to the stimuli during the experiment.

Table 4. Mean RTs and error rates of the two

conditions (N = 35)

Hizh NNR1
RT (ms)  Errors (%) RT (ms) Errors (%)
704.08 (70.07) 2.73 682.40 (76.60) 2.12

A subject—wise paired—samples t—test of the

Low NNR1

RTs showed that participants spent more time to rec-
ognize the grammatical class of the disyllabic com-
pounds with lower NNRI than that with higher
NNRI (t(33)=3.395, p<0.01). The result, consistent
with our prediction, showed a facilitative etfect of
NNRI in the grammatical class recognition of disyl-
labie Chinese compounds. The information related
to neighborhond and grammatical categories of sub—
lexical components were activated in the processing
of disyllabic eompounds. Item—wise paired—samples
t—test of RTs showed no significant difference (t(22)=
1.725, p>0.05) between the two conditions. Such
null effect etfect found in the item—wise test may be
caused by the short RTs since [NN] nominal com-
pounds are the most typical subtype of nominal com-
pounds (Fan & Huang, 1998) and are processed fast-
est among all the five subtypes of compound nouns

(Hsu et al., 2004).

-21 -



EXPERIMENTAL LINGUISTICS Vol.9.2(2020)

3 Discussion

The results showed that, after strictly control-
ling for nuisance variables, high NNR1 compound
nouns were processed more quickly than low NNRI
ones, indicating a facilitative NNR1 effect on gram-
matical class recognition in Chinese. These results
are compatible with Xia et al. (2017). In the study of
Xia et al. (2017), the regression analysis on the RTs
examined the effects of eighteen possible factors on
the grammatical class recognition of disyllabic com-
pound nouns in Chinese. The results showed that
NNRI significantly correlated to the RTs. When
NNRI entered the multiple stepwise regression
equation as the first variable, it explained 14.8% of
the variation, which 1s the highest among vanables
(Xia et al., 2017). In the present study, the NNRI
was directly manipulated and the results also indi-
cated a robust NNR1 effect on grammatical class
recognition.

Previous studies mainly discussed whether
morphological, syntactic, or semantic differences of
nouns and verbs play a determinant role in their dis-
soclation. Sub—lexical properties related to the gram-
matical categories of the entire word were rarely in-
vestigated. However, previous research on Chinese
aphasia has indeed revealed a dissociation between
nouns and verhs on the sub—lexical level by elicit-
ing words of different grammatical classes of constit-
uents from Broca’s and Wernicke's aphasies
through picture naming tasks. Bates et al. (1991)
found that Chinese Broca’s aphasies had greater dif-
ficulty with the verbal components in [VN] com-
pound verbs, whereas Wernickes aphasics made
more errors when producing the nominal compo-
nents in such [VN] compound verhs. Subsequently,
Chen and Bates (1998) provided new data of experi-
ments using compound nouns containing verhal com-
ponents, such as [VN] and [VNN] nouns. Unexpect-
edly, the results showed that both Broca’s and Wer-
nicke’s aphasics made more errors on the verbal
components in [VN] nouns. They speculated that the

atypicality of [VN] nouns may cause the discrepancy

of the aphasics’ responses hetween compound verhs
and compound nouns.

This explanation is plausible. According to Fan
and Huang’ s (1998) investigation, [VV] verhs take
up 44.7% in all types of compound verbs, and [VN]
verhs take up 34.1% . which 1s the second typical
type of compound verbs. In contrast, [NN] nouns
take up 57.2% 1n all types of compound nouns,
while [VN] nouns take up only 11.6%. [NV] nouns
are even more atypical, taking up 1.2% 1n all types
of compound nouns. This typicality/atypicality of
compound nouns may account for the discrepancy
between the ohservations of Bates et al. (1991) and
Chen and Bates (1998).

Atypicality of sub—lexical grammatical- class
structure can also be a contounding factor in Xia et
al. (2017). The 128 compound nouns they used con-
sist of 45 [NN], 38 [NV], and 45 [VN]. The diversity
of their experimental stimuli, on one hand, could
suggest that the significant NNR effects of their
study could be applied to compound nouns of ditfer-
ent grammatical classes of morphemes. On the other
hand, however, the results could be hiased by the
atypicality of the [VN] and [NV] nouns. [NN] nouns
tend to have higher NNR1 than [VN] nouns and
higher NNR2 than [NV] nouns. The facilitative ef-
fect of NNR found by Xia et al. (2017) may be as-
cribed to atvpicality of [VN] and [NV] nouns rather
than higher NNR itself.

The present study restricts the stimuli to [NN]
and thus eliminates the possible confounding effect
of atypical internal grammatical— class structures.
Still, the result shows a sigmficant facilitative
NNRI effect, indicating that NNR1 1s an indepen-
dent variable that exerts important influence on
grammatical class recognition of Chinese compound
nouns. Together with previous studies, it is indicat-
ed that not only the grammatical class of morpheme
can influence the processing of compound nouns
and verbs, but also the ability of constituent mor-
phemes to generate words of certain grammatical
categories (which 1s represented as NNR in this

study) can he a significant factor in the dissociation
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of nouns and verbs.

The results of the current study do not support
the morphological and syntactic explanation of the
dissociation of nouns and verbs. On the one hand,
the present study presented 1solated disyllabie com-
pound nouns in grammatical class judgment task,
and thus few syntactic functions of the constituent
morphemes could be activated during the process.
On the other hand, as Chinese 1s known as a lan-
guage with simple morphology, there is probably no
morphological forms of the entire words or their con-
stituent morphemes that could influence word pro-
cessing. Thus, the NNRI1 eftect found in this study
could hardly be explained by either morphological
or syntactic aceounts.

NNR, as a vanable derived from NS, 1s closely
related to neighborhood information stored in the
mental lexicon. NS is defined as the number of
words that share the same constituent character with
the target word. Both the changed and remained
components are mostly meaningful. Neighhors of the
same word are semantically similar or related
(Huang et al., 2006) (e.g., ZF 1 benlpao3, literally
", 20t henlchi2, literally run—gal-

lop, ‘to gallop’, #F I henlmang2, literally run-—

run—rumn, * to run

busy, “to hustle about’, ZF BT benlfang4, literally
run—release, ‘hold and unrestrained’). Hence, the
similarity among the neighborhood of a Chinese
word can be considered both orthographic and se-
mantic. NNR thus probably links to the orthographic
and semantic information. Meanwhile, NNR 1s also
concerned with the grammatical categories of hoth
morphemes and neighbors of the target word. Higher
probabilities of nominal morphemes to compose com-
pound nouns corresponds with higher probabilities
of nominal senses to he combined nto larger nomi-
nal senses. In this sense, NNR reflects the ability of
the nominal morphemes to generate compound
nouns. Knowledge of NNR 1s collected and general-
ized by Chinese native speakers from the experience
of processing lexical and sub-lexical orthography
and semantics in evervday life. In short, the NNR et-

fect suggests a close relationship hetween grammati-

cal categories and semantics at hoth lexical and sub—
lexical levels.

Although NNRI 1s mtuitively a rather subtle
variable that may entail deep lexical processing de-
mand, the results of the study showed the facilitative
NNRI eftect on the processing of disyllabic com-
pound nouns, indicating the information of mor-
phemes 1s automatically activated during grammati-
cal class recognition of the entire word in Chinese.
Research on word recognition has revealed morphe-
mic decomposition in entire—word processing (Taft,
1994, 2004; Taft & Nguyen—Hoan, 2010; Tsang &
Chen, 2013; Tsang et al., 2014; also see Myers,
2007 for a review on Chinese compound process-
mng). According to the mnteractive— activation model
(McClelland & Rumelhart, 1981), visual input ex-
cites detectors for visual features and tfurther acti-
vates consistent words which mutually mhibit each
other. Previous studies have suggested that words
with larger NS were processed faster than words
with smaller NS, demonstrating that all the neigh-
hors were activated in word proecessing and could fa-
cilitate lexical retrieval of the target word (Andrews,
1989; Tsai et al., 2006; Li et al., 2015). In the pres-
ent study, since experimental subjects were asked to
judge whether the word presented was a noun or not,
not all the neighbors would exert a facilitative influ-
ence. While the activated noun neighbors would aid
the grammatical class recognition of the target word,
neighbors of other grammatical classes would 1m-
pede the process. The higher the NNR 1s, the larger
proportion of noun neighbors the target word has,
and the more facilitative effects exert on the process-
ing of the target word.

The lemma model, a model of the structure of
the mental lexicon, could provide a possible explana-
tion for the NNR effect in grammatical class recogni-
tion. Proposed by Taft and Nguven— Hoan (2010),
the lemma model is modified by Tsang and Chen
(2013) to accommodate Chinese word processing.
“Lemmas” are conceived to be an intermediate level
between the torm and tunction and store orthograph-

ic and semantic information of hoth the word and its
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morphemes. The primary processing of visual words
activates the lemma of the compound nouns and
their nominal morphemes. Then these lemmas of
morphemes assist the estimation of NNR — the abili-
ty of the morpheme to generate disyllabic compound
nouns — by connecting lexical neighbors through or-
thographic and semantic similarnties. High NNR
leads to an intensive network that assembles the
nominal neighborhood and thus facilitates grammati-
cal class recognition. The modified lemma model
provides the possible mechanism by which the disso-
ciation hetween Chinese compound nouns and verbs

1s influenced by the sub—lexical properties.
4 Conclusion

In the present study, we aimed to investigate
whether noun neighbor ratio of the first character
(NNR1) aftects grammatical elass processing of Chi-
nese disyllabie compound nouns with a grammatical
class judgment task. Consistent with the previous
study (Xia et al., 2017), the results of RTs revealed
a facilitative effect of NNRI on grammatical class
recognition. Words with higher NNR1 were recog-
nized more quickly than words with lower NNR1. As
a variable related to orthographic, semantic, and
grammatical information at hoth sub-lexical and lex-
ical levels, NNR1 reflects the ability of the nominal
morpheme to generate compound nouns. The facilita-
tive NNRI effect on grammatical class recognition
indicates that the dissociation between nouns and
verbs should he attributed to semantic differences
associated with the two grammatical classes. Further
study using different paradigms or other types of
Chinese compounds could be done to investigate the
role of sub—lexical grammatical elasses in the disso-
ciation between nouns and verbs.
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