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Processing Japanese Relative Clauses in Context Tomoko Ishizuka, UCLA Kentaro Nakatani, Konan University Edward Gibson, MIT



Processing Relative Clauses (RC) 



Greater difficulty of object extractions in SVO languages with postnominal RCs is widely acknowledged —such as English (King & Just, 1991) French (Holmes & O’Regan, 1981) (1) English Object-Ext.⇒ harder to process The [reporter [who the senator attacked e]] admitted the error. (2) English Subject-Ext. The [reporter [who e attacked the senator]] admitted the error.



The question is… o 



What makes object extractions more difficult than subject extractions? Structural Accounts 



O’Grady et al.(2000)



 Resource Accounts  Bever (1970), Gibson (1998), Gordon, Hendrick & Johnson (2001, 2004), Hawkins (1994), McElree, Foraker & Dyer (2003), Van Dyke & Lewis (2003)



 Structural Frequency Accounts  MacDonald & Christiansen (2002)



The question is… o 



What makes object extractions more difficult than subject extractions? Structural Accounts 



O’Grady et al.(2000)



⇒  Resource Accounts  Bever (1970), Gibson (1998), Gordon, Hendrick & Johnson (2001, 2004), Hawkins (1994), McElree, Foraker & Dyer (2003), Van Dyke & Lewis (2003)



Structural Hierarchy ⇒ The Structural Distance Hypothesis (SDH) —O’Grady et al., 2000 The distance traversed by a syntactic operation, calculated in terms of the number of nodes crossed, determines a structure’s relative complexity. (1) Obj-Ext. Structural distance: 2 XPs (TP, VP) The reporter who [ the senator [ attacked e] admitted the error. TP



VP



(2) Sub-Ext. Structural distance: 1 XP (TP) The reporter who [e attacked the senator] admitted the error. TP



Resource Theories







Connecting a new element (e.g., word) to the current structure involves: If the new element has a grammatical dependency relation with an existing head, integration occurs. e.g., a predicate and its argument(s) e.g., a filler and its gap Integration involves retrieving the existing head from memory.







Retrieval has been proposed to be sensitive to:







  



Words (Hawkins, 1994) Intervening new discourse referents (Gibson, 1998; 2000; Warren & Gibson, 2002). Interference in terms of the similarity of intervening elements (Gordon, Hendrick & Johnson 2001, 2004; Van Dyke & Lewis 2003; McElree, Foraker & Dyer, 2003)



Retrieval-based integration example (Gibson 2000) 1. Object-Ext



2 2 1 1 The reporter who the senator 0 1 0 0 1 2. Subject-Ext



1 1 1 attacked e admitted the error. 1+2 3 0 1



2



1 0 1 1 1 1 The reporter who e attacked the senator admitted the error. 0 1 0 1 0 1 3 0 1 Integration costs more at the embedded verb for the object extraction.



Structural vs. Resource-based theories 



Structural hypothesis: Hierarchical distance







Resource-based theories: Linear distance



Which account is the correct one? 







Both structural and resource theories account for the greater difficulty of Obj-Ext. in head-initial languages with postnominal RCs. However, they make different predictions for prenominal RCs Japanese: head-final (SOV) language: RCs precede the head N (Note: There is no overt relative pronoun or marker) (1) Object-Ext. [[ uma-ga ei ketta ] robai ] -ga sinda. [[ horse-Nom ei kicked ] mulei] -Nom died ‘The mule that the horse kicked died.’ (2) Subject-Ext. [[ ei uma-o ketta ] robai] -ga sinda. [[ ei horse-Acc kicked ] mulei] -Nom died ‘The mule that kicked the horse died.’



Predictions: Structural Theory (Object-Ext.) NP CP Op



NP mulei C’



TP



C



kicked



V’ NP ei



CP



NP mulei



Op



horsej -Nom T’ VP



(Subject-Ext.) NP



C’ TP



C T’



ei VP V’



V



NP V horsei-Acc



kicked



The Structural Theory predicts that Object Extractions should be harder. 



Object-Ext. cross more XPs (CP, TP & VP) than subject -Ext. (CP, TP).



Predictions: Resource theories 1.



Object-Extracted RC ‘The mule that the horse kicked died.’ 1 1



1



1



1



1



1+1



1



[ uma-ga ei ketta ] robai -ga sinda. [ horse-Nom ei kicked ] mulei-Nom died 1



2. Subject-Extracted RC ‘The mule that kicked the horse died.’ 2 1 1 1 1 1 [ ei uma-o ketta ] robai -ga sinda. [ ei horse-Acc kicked ] mulei-Nom died 1 1+1 1+2 1 Thus, Subject Extractions should be harder.



Previous Prenominal RC Studies Structural (hierarchical): object-ext. should be harder Resources (linear): subject-ext. should be harder Japanese (Ishizuka, Nakatani & Gibson 2003, Nakamura & Miyamoto 2003) => Object extractions are harder



Korean (Kwon, Polinsky & Kluender 2005) => Object extractions are harder



Chinese ( Hsiao & Gibson 2003) => Subject extractions are harder



Temporary Ambiguity Potential Confound in the previous Prenominal RC studies: There is always a temporary ambiguity in object extracted RCs, such that the first NP can be taken as a main clause subject. intabyu-sita sakka-ni-wa (Obj-Ext) repoota-ga reporter-Nom interviewed writer-Dat-Top ‘The writer who interviewed the reporter…’ (Sub-Ext) repoota-o intabyu-sita sakka-ni-wa reporter-Acc interviewed writer-Dat-Top ‘The writer who interviewed the reporter…’



Temporary Ambiguity 



Data from Japanese (Ishizuka, Nakatani and Gibson 2003) 1550 Obj-Ext



1350



Subj-Ext 1150



950



750



550



350



reporternom/acc



interviewed



writer-dattop



(region 4)



(region 5)



To control for this ambiguity… 



We added contexts that increase the likelihood of RCs, minimizing the reanalysis effect caused by the temporary ambiguity.



Item example: A reporter interviewed a writer on a TV program. Then the writer interviewed another reporter for his new novel. 



Taro: “Which reporter stands as a candidate for the election?” Hanako: “It seems to be the reporter who {the writer interviewed / interviewed the writer }.”



Main Questions 



Which extractions are more difficult in Japanese?







What makes some extractions more difficult than others? Structural (hierarchical-distance) theory Resource (linear distance) theories



Experiments 



Self-paced reading experiments of Japanese & English RCs were conducted. 42 adult Japanese native speakers 34 adult English native speakers







Non-cumulative presentation - context: each sentence as a chunk - target: one or two words as a chunk







Comprehension question after each item







2 conditions: Subject extraction and Object extraction Japanese: 18 items, 36 fillers English: 16 items, 44 fillers



Materials 



Japanese ある番組でレポーターが作家をインタビューした。 / 一方その作家は次の作品の材料に別のレポーターをインタビューした。



A reporter interviewed a writer on a TV program. / Then the writer interviewed another reporter for his new novel. / Taro: / 選挙に / 立候補したのは / どちらの / レポーター／ “Which reporter stands as a candidate for the election?” Hanako:/ Obj-Ext: 作家が / インタビューした / レポーター / だった / らしいよ writer-Nom / interviewed / reporter / was / it seems Sub-Ext: 作家を / インタビューした / レポーター / だった / らしいよ writer-Acc / interviewed / reporter / was / it seems “It seems to be the reporter who {the writer interviewed / interviewed the writer }.”



Materials English A reporter interviewed a writer on a TV program./ Then the writer interviewed another reporter for his new novel./ Bill: I know that one of the reporters is a candidate in the upcoming city election./ Which one is it? / Susan: / (Obj-Ext.) The/ reporter / who / the / writer / interviewed / is / the / one / that / you / are / talking / about. (Sub-Ext.) The / reporter / who / interviewed / the / writer / is / the / one / that / you / are / talking / about. 



Comprehension Question Accuracy Japanese



English



Obj.-Ext



88.1%



81.6%



Sub-Ext



86.9%



84.2%



No difference between Obj-Ext and Subj-Ext in either language. (Japanese: Fs


Japanese: Reading Time 650 600



Obj-Ext Subj-Ext



550 500 450 400 350



reporterwriter was nom/acc interviewed writer-{Nom/Acc} interviewed reporter



seems like



Cop



F1(1,41) = 5.95, p < 0.02; F2(1,17) = 7.86, p < 0.02



it-seems



Japanese: Reading Time 750 700



Obj-Ext Subj-Ext



650 600 550 500 450 400 350



reporternom/acc



interviewed



writer



was



writer-{Nom/Acc} interviewed reporter



seems like



Cop



F1(1,41) = 3.61, p < 0.07; F2(1,17) = 7.69, p < 0.02



it-seems



English: Reading Time 300



Subj-Ext Obj-Ext



290 280 270 260 250 240 230 220 The reporter who



interviewed the writer / the writer interviewed



is the one



that you are talking about



F1(1,33) = 13.32, p < 0.001; F2(1.15)=7.22, p






Japanese Result: 







Results



Subject extractions were processed slower



English Result: 



Object extractions were processed slower



Consequences Support for the Resource (linear-distance) Theory over the Structural (hierarchical-distance) Theory  Suggests that the greater difficulty of Object extractions in previous experiments was due to the temporary ambiguity 



Discussion Among the resource theories Our results are compatible with the word-based and interferencebased distance metrics, but, strictly speaking, not with the discourse-based metric as in Gibson (1998), Warren & Gibson (2002). None of the NPs used in our target sentences were new discourse referents, but we still see an associated cost increment. To account for our results, the discourse-based distance metric should be continuous, so that old discourse referents will incur some cost.



Conclusion



 



 



In Japanese, subject extractions were more difficult to process than object extractions Previous results from Japanese experiments —greater difficulty of object extractions— were probably due to temporary ambiguity in object-extracted conditions. In English, the addition of a RC-conducive context didn’t eliminate the greater difficulty of object extractions. These results support the resource (linear-distance) theories over the Structural (hierarchical-distance) theory.



Methodological conclusions 



The null context is not necessarily a neutral context (Crain & Steedman, 1985; Altmann & Steedman, 1988; Tanenhaus et al. 1995; Kaiser & Trueswll, 2004) 







Null contexts may be confounded (e.g., temporary ambiguity in Japanese) Supportive contexts can de-confound these issues.
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