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In many languages with flexible word order, non-canonical word orders have been reported to 
incur a processing load compared with canonical word orders in sentence comprehension. For 
example, Ueno & Kluender (2003) observed that a scrambled order, OSV elicited a sustained left 
anterior negativity (LAN) from O to S and a P600 effect at S compared to a canonical order, SOV in 
Japanese. They interpreted their results by assuming that OSV was derived from SOV by preposing O 
and thus the parser needed to hold a filler, O, in the working memory and integrate it with its original 
position, reflected by sustained LAN and P600 effects, respectively. As such, previous studies 
explained an increased processing difficulty for non-canonical word orders by appealing to syntactic 
complexities. Nevertheless, it can pertain to discourse factors, such as givenness, because canonical 
word order is used in a variety of context, whereas non-canonical order is used in a limited context, in 
which discourse requirements are satisfied. Because previous studies presented experimental 
sentences in isolation, which violate participants’ expectation regarding information structure encoded 
by non-canonical word orders, it remains unclear as to the extent to which the increased processing 
difficulty can be explained by discourse factors. 

We conducted an event-related potential (ERP) experiment manipulating WORD ORDER (SOV vs. 
OSV) and GIVENNESS of arguments (new-given order vs. given-new order) to examine how 
givenness of arguments affects the processing of non-canonical word orders in Japanese. GIVENNESS 
was manipulated by presenting an existential sentence that referred to either a subject or an object of 
the following target sentence (see (1) and (2)). Each trial started with a lead-in context presented in its 
entirely, followed by a word-by-word presentation of target sentences (30 sentences per condition, 
DOS: 700 ms, ISI: 200 ms). Because SOV can be used in given-new and new-given orders, (2a) and 
(2b) did not violate an ordering requirement. On the other hand, OSV is a marked choice of word 
order and is used felicitously when the referent of O is a discourse-given information. The lead-in 
sentence in which O was mentioned made OSV felicitous in (2d) because the OS word order 
corresponded to the given-new ordering, whereas the lead-in sentence in which the referent of S was 
mentioned did not establish a supportive context for an appropriate use of OSV in (2c). If the 
processing difficulty associated with OSV arises due to pragmatic factors, the interaction between 
WORD ORDER × GIVENNESS would be expected, reflecting a greater processing load in (2c) than (2d). 

The results of our experiment revealed significant WORD ORDER × GIVENNESS interactions 
regarding sustained LAN and P600 effects. ONEWSGIVENV elicited a sustained LAN from O to S 
compared to SNEWOGIVENV, in consistent with the result of Ueno & Kluender (2003). Crucially, however, 
OGIVENSNEWV did not exhibit a sustained LAN compared to SGIVENONEWV (Figure 1). At the following S 
position, ONEWSGIVENV elicited a significant P600 effect compared to SNEWOGIVENV, replicating previous 
findings. OGIVENSNEWV, on the other hand, did not show a P600 effect compared to SGIVENONEWV (Figure 
2, left). Regardless of GIVENNESS, OVS showed a greater P600 amplitude than did SOV at the V 
position (Figure 2, right). The lack of the sustained LAN and P600 (at S) in OGIVENSNEWV suggests that 
the processing difficulty that has been observed for non-canonical word orders is largely associated 
with unsatisfied discourse requirement. In other words, these ERPs may reflect an increased 
interpretive difficulty, due to the infelicitous use of the scrambled word order.  



(1) a. Context for (2a) and (2d):           b. Context for (2b) and (2c): 

  Kaigishitsu-ni Ito-san-ga imasu.  Kaigishitsu-ni Suzuki-san-ga imasu. 

  meeting.room-in Ito-Mr-NOM be meeting.room-in Suzuki-Mr-NOM be 

  ‘Mr.Ito is in the meeting room.’  ‘Mr. Suzuki is in the meeting room.’ 

    ＊The discourse-given NPs are indicated by boldface below.  

(2) a. SNEW OGIVEN V:  

  Suzuki-san-ga kinoo-no hiru  Ito-san-o  shikatta rasii. 

  Suzuki-Mr.-NOM yesterday-GEN afternoon Ito-Mr.-ACC  scolded  seem 

  ‘It seems that Mr. Suzuki scolded Mr. Ito yesterday afternoon.’ 

  b. SGIVEN ONEW V:  

  Suzuki-san-ga kinoo-no hiru  Ito-san-o  shikatta rasii. 

  Suzuki-Mr.-NOM yesterday-GEN afternoon Ito-Mr.-ACC  scolded  seem 

  c. ONEW SGIVEN V:  

  Ito-san-o kinoo-no hiru  Suzuki-san-ga shikatta rasii. 

  Ito-Mr.-ACC yesterday-GEN afternoon Suzuki-Mr.-NOM  scolded seem 

  d. OGIVEN SNEW V:  

  Ito-san-o kinoo-no hiru  Suzuki-san-ga shikatta rasii. 

  Ito-Mr.-ACC yesterday-GEN afternoon Suzuki-Mr.-NOM  scolded seem 

 
Figure 1. Grand average ERPs from the first noun to the adverbial phrase (‘Mr. Suzuki-NOM/Mr. Ito-ACC 
yesterday-GEN afternoon’) at F7 (left) and Fp1 (right). The X-axis represents the time duration (−100–2700 ms), 
and each hash mark represents 200 ms. The Y-axis represents the voltage. Negativity is plotted upward. 
 

 
Figure 2. Grand average ERPs time-locked to the onset of the NP2 ‘Mr.Ito-ACC/Mr.Suzuki-NOM’ at 
Pz (left) and that of the verb ‘scolded’ at P3 (right). The X-axis represents the time duration (−100–900 
ms), and each hash mark represents 100 ms. The Y-axis represents the voltage. Negativity is plotted 
upward. 
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