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The clinical evaluation of symptomatology for aphasics, and more recently, the detailed 
results provided by enormous progress in advanced imaging devices, show the situation to be 
somewhat more compex than has been suggested by neuropsychological tests, and is far from 

""..	 being the simple left-right hemispheric split hypothesized by some neuropsychologists. 

""... 

"".. 
4. SENTENCE PROCESSING 

",.... 

""... The psycholinguistic study of sentence processing is a relatively new area of inquiry in J apa­
""..	 nese psycholinguistics, and the number of studies on Japanese is limited. It has been the one area 

in which considerable influence from linguistics is evident, and this may be exemplified by the cur­
rent preoccupation with issues like the role of empty categories in sentence processing and the cog­
nitive consequences of parsing left-branching or right-branching sentence structures. Empty cat­
egories are of interest because they are postulated in at least one major grammatical theory; 

""... psycholinguistic experimentation is obviously able to provide evidence as to their psychological 
reality, and whether empty categories require any processing cost. 

There have been to date a small number of studies concerning the psycholinguistic evidence 
for empty categories in Japanese. Nakayama (1990a; 1990b; 1991a) has tested whether empty 
categories have a processing effect by using a probe test (See Bever and McElree: 1988). The test 
measures whether a probe word is better recognized than other words in sentence comprehension; 
the reasoning is that a probe word is an antecedent of an anaphoric expression later in the sen­
tence, and is better recognized because it is processed twice, once at the antecedent position and 
then in its anaphoric position. Nakayama has shown that when a probe word is an antecedent of 
pro, PRO, or the trace of an NP-movement in passive and unaccusative sentences, that probe 
word is better recalled than other words. The conclusion that Nakayama draws is that such empty 
categories are not simply theoretical constructs in a syntactic theory of Government and Binding, 
but also psycholinguistically real. 

,... Nakayama (1991b) has, however, also examined the NP-movement caused by scrambling, but 
has been unable to demonstrate support for empty categories in this area of grammar. Nakayama 

"...	 
admits that this lack of experimental support suggests a discrepancy between the syntactic theory' 
of Govemment and Binding (See also Saito: 1985) and psycholinguistic reality. In contrast, Saka­
moto (1989; 1991) has provided some theoretical support for the psycholinguistic validity of empty 
categories. Apparently, an empty category can function as an antecedent of another empty catego­

"...	 ry, so that an empty category created by NP-movement can be a legitimate controller of another 
empty category. 

In respect to the processing cost of empty categories, we can only report conflicting claims, 
rather than unanimity. Mazuka (1991) claims that the activities of processing empty categories 
and detecting their antecedents do not impose any processing difficulty. She examined the reading 
times for empty categories postulated as subjects of temporal adjectival clauses, but found no 
increase in reading times for any of her stimulus materials. In contrast, Yamashita et ale (1991) 
report the opposite finding when gapped and gapless relative clauses were used as stimuli. Read­
ing times showed a localized time increase when subjects were processing empty categories in rela­
tive clauses which contained gaps. 
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The main theoretical issue underlying sentence processing differences for Japanese vs. Eng­
lish involves the psycholinguistic effects of processing right-branching languages (like English), as 
opposed to processing left-branching languages (like Japanese). Simply stated, is it the case that 
Japanese, as a left-branching language, is harder to process than English, a right-branching lan­
guage? Since Yngve (1960), it has been generally assumed that left-branching sentences are hard­
er to process than right-branching sentences, mainly because in the former the verb which pro­
vides subcategorizational information occupies a sentence-final position. 

Besides being left-branching, Japanese has other grammatical characteristics which might 
suggest difficulty in sentence processing. Japanese has free word order, an abundance of empty 
categories, and there are typically no complementizers or relative pronouns which mark the begin­
ning of a clause. All these features contribute to parsing indeterminacy, the on-line impossibility of 
knowing where a clause begins. Until a processor encounters a sentence-final matrix verb, there is 
no way of knowing how deep the embedding is; the result is that the processor constantly enter­
tains the possibility of ambiguity and re-analysis. The above is also what simple computationally­
based metaphors of language processing would predict. However, the possibility that Japanese, 
and languages like it, impose severe constraints in respect to processing, is obviously not a tenable 
position. Japanese subjects parse left-branching Japanese structures just as easily and efficiently 
as English subjects parse right-branching English structures. 

Part of the answer to this conundrum may be found in the origins of theoretical models of sen­
tence processing. One important bias found in modelling has been the tendency to apply English 
models to Japanese, possibly because the main preoccupation of psycholinguists in respect to sen­
tence processing has been English. For example, Marcus et al. (1983) and Abney (1987) both 
present theoretically-based sentence-processing models which postulate right-branching advantag­
es; given the Japanese findings, both must fail as a universal models of sentence processing (See 
Mazuka and Lust: 1990). 

Another bias in Japanese work has been its almost exclusive reliance on the syntactic theory 
of Government and Binding, as a theoretical framework upon which to base both linguistic and 
and psycholinguistic formulations. As a result, GB-proponents typically ignore elucidating the 
boundaries between competence and performance, as well as the difference between branching per se 
and the structural complexities caused by branching. As Hasegawa (1990) points out, the process­
ing difficulty often cited for English speakers in dealing with English sentential subjects in left­
branching structures should be defined not only by the nature of left-branching per se, but also by 
the structural complexity caused by the fact of branching. 

If we expect a model of sentence processing to be universally valid, serious theoretical consid­
eration must be given to determining which types of models best characterize the processing of 
these two language types. We would reasonably expect a theoretical model of language processing 
to be as universally applicable as our model of language structure, and so far there is a gap 
between the two. Our main goal in a psycholinguistic sense is, therefore, to come up with a univer­
sal model which accounts for the ease in processing of both left-branching and right-branching lan­
guages. A plausible psycholinguistic model will have to consider the combination of top-down and 
bottom-up processing, coupled with serial (depth-first) and parallel (breadth-first) processing. Such 
combinations have in fact been tested as possible computational models (See Sato: 1988). A plausi­
ble psycholinguistic model will also have to resolve whether parsing models are commital or non­
commital, and such have been debated in the study of garden path ambiguous sentences (See Gor­
rell: 1987; Frazier and Fodor: 1978). 

-
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"... 

Despite the variety of proposals, there is a general consensus that the configurational advan­,.... 
tages of a top-down model make it more appropriate in explaining English sentence processing, 
while a bottom-up model might be more appropriate for explaining Japanese sentence processing. 

"... Because of its right-branching nature, the English sentence processor can construct a structural 
tree starting from a top-most S, attaching the sentence-initial NP to this S node. In contrast,"... 
because of the indeterminacy of embedding in Japanese sentences, the Japanese processor cannot 

"... 
perform this assignment until much more information has been added. Instead, the processor has 

"... to construct a tree from the bottom, attaching the sentence-initial NP to the most deeply embedded ,.... tree. ,.... 
It is obvious from the foregoing discussion that the nature of Japanese, and the psycholinguis­

tic results with sentence processing in Japanese, will continue to forcefully remind us of our theo­
retical responsibilities in constructing a truly universal theory of sentence processing. 

"... 

,.... 

,.... 5. TEXT PROCESSING 

Muchpsycholinguistic research on text processing in Japan has investigated the role of story 
grammar and its analogues in the comprehension and recall of text. A text is not merely a collec­
tion of independent sentences. It is structured in such a way that several component sentences 
form a small information unit, and such small information units cohere as larger information ,.... units. The concepts of story grammar and schema, as proposed by Western scholars such as Rumel­
hart (1975), Mandler and Johnson (1977), Thorndyke (1977), Kintsch and van Dijk (1978), have 
been influential in the study of text processing in Japan. Though the details vary depending on the"... 

particular model, it is generally agreed that an text has an overall or macro-structure, which in 
"... 

turn consists of several components (episodes or micro-structures) which are related to each other in,.... 
causal or temporal terms. Text comprehension thus involves discovering the macro-structure of a 
text, and interpreting each sentence in respect to this overall structure, as well as to other sen­
tences in the text. 

Much work in text comprehension has been devoted to formulating an adequate model of story 
grammar, and to chart the way in which story grammar affects text processing. A number of 
experiments, typically using memory tasks, have convincingly demonstrated that narratives are 
actually processed in units proposed by models of story grammar (See Masui and Kawasaki: 1980, ,.... 1981; Takahashi and Sugioka: 1988, 1991; Taniguchi and Kawamura: 1986). 

,.... 
,.... Some researchers have criticized story grammar for its emphasis on the structure of the text, 
,.... as opposed to the interaction between the processor and the text (See Norman and Bobrow: 1975). 

The claim is that attention should also be paid to the available processing resources, that is, the 
cognitive skills and space available for text processing. Kuwabara et al. (1983) did in fact find that ,.... the amount of available processing resource affects text memory independent of the structure of ,.... the text. Indeed, the process of constructing an apppropriate macro-structure out of the text 

,.... requires inferential ability, and Ikeda (1981b) found that the inferential ability of individuals 
,.... affects both text comprehension and recall. 
,.... 

Different presentation modalities involve different types of processing (e.g., visual vs audito­,.... 
ry), suggesting that the process of text comprehension may also be different. The received opinion ,.... is, however, that differences in presentation modality do not lead to a significant differences in 
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comprehension (See Kintsch et al.: 1975; Kintsch and Kozminsky: 1977). This observation is con­
firmed by Yoshida et al. (1981) and Takai (1989) for story comprehension, as well as for the com­
prehension and recall of TV cartoons (See Takahashi and Sugioka: 1988, 1991). 

Other data suggest that recall of expository texts is sensitive to the presentation modality, 
though the results are at times equivocal (See Sannomiya: 1982, 1984; Yoshida et al.: 1981). As a 
result, psycholinguistic work which finds its origins in educational psychology has been particular­
ly active in elucidating facilitating factors. The experimental results have shown that activities 
which require the processor to respond to a specific goal, such as inserting questions, analogies, 
and examples, or imposing a summarizing task, definitely enhance the comprehension of exposito­
ry texts (See Akita: 1988; Ikeda: 1981a; Mitsuda: 1986, 1990; Yonezawa: 1989; Otomo: 1991; 
Fushimi: 1991; Taniguchi: 1988; Kuwabara: 1985; Kirigi et al.: 1981). Facilitating text compre­
hension means facilitating the construction of an adequate macro-structure in a mental model of 
the text (See Taniguchi: 1988). Providing analogies, setting specific goals, asking questions, and 
eliciting summaries can all be interpreted as aids which reduce the cognitive expenditure neces­
sary for text processing. The processor is supported in its quest for an adequate schema for the 
text,' and the ensuing construction of an appropriate mental model for that text. 

NOTES 

1	 One could cite, for example, the following as the first textbook with the term psycholinguistics 
in its title: Ichiro Sakamoto, Keiroku Okamoto, Shozo Muraishi, and Yasumasa Sato, Gengosh­
inrigaku ['Psycholinguistics], Tokyo: Gakugei-Tosho, 1956. Or the following as the first psycho­
logical text dealing with the matters psycholinguistics in its modern sense: Ichiro Sakamoto, 
Kotoba no Shinri ['The Psychology of Language'J, Tokyo: Kaneko-Shobo, 1952. We are grateful 
to Professor Jun Haga of Tsukuba University for both of these references. 

2	 Our future plans, however, do include the presentation of historical descriptions of such unique 
and influential scientific episodes in the chronological development of Japanese psycholinguis­
tics. 

3	 It should be noted that in Japan the blind do receive some training in kanji. 

4	 The above is true for single-kanji words; the reverse seems to be true for two-kanji words. 
That is, there is a reported tendency for the right visual field or left hemisphere to be superior 
in word recognition for two-kanji words. 

5	 For those who are interested, Hatta (1991) presents a useful historical overview of research on 
the relationship between laterality and kanji recognition by normal subjects, summarizing the 
pertinent literature on the subject, drawing from Neuropsychologia, Cortex, Brain and Language, 
Brain and Cognition, Shinrigaku Kenkyu Japanese Psychological Research, Kyoiku Shinrigaku 
Kenkyu, and Psychologia. The overview is laid out according to major topics, such as reseach 
methodology, the relationship of laterality to kanji recognition in normal subjects, processing 
strategies in kanji recognition, the processing level at which kanji recognition takes place, and a 
survey of explanatory models that attempt to account for the laterality effect. The overview 
concludes with an insightful summary of what has been achieved and suggestions for the direc­
tion of future research. 
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