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Previously, Sturt et al. (1999) showed NP/Z(ero) (1a) garden-path sentences caused slower 

reading times than NP/S(entence complement) (1b) sentences, relative to controls. This 

might have been due simply to quantitative differences in processing difficulty; related to the 

final structure to be constructed (aka monotonic/non-monotonic construction hypothesis), or 

alternatively, it might have been due to qualitative differences in the processes required to 

resolve the garden-path, related to the fact that the NP/Z garden path requires the closure of 

the current clause while the NP/S does not. We used ERPs to measure the magnitudes of the 

reanalysis related P600 effect in the 550-800ms time window, and then contrasted the ERP 

amplitudes by using linear mixed effects models. If there are merely quantitative differences 

in processing difficulty between the two sentence types, then we would observe a P600 for 

both GPs, with a larger amplitude for the NP/Z. In contrast, if the complexity were due to the 

closure of the initial clause and not the complexity of the final structure, then we would 

observe a P600 effect only for the NP/Z corresponding to the syntactic closure (Hopf, Bayer, 

Bader, & Meng, 1998).  

 

Our 2x2 factorial design consisted of Factors Ambiguity (Ambiguous vs. Unambiguous) and 

Clause-Type (NP/Z vs. NP/S). Each subject was presented (RSVP; 300ms stimulus duration 

and 200ms ISI) with two sentences per set from 40 sets, leading to a total of 80 critical 

sentences (20 sentences per condition.) Subjects also read 96 filler sentences. ERP analysis 

showed that on the subset of right and left posterior-parietal electrodes i) there was a 

dominant P600 effect for the ambiguous NP/Z condition (loglik= -8795.9, �
2
(1)=4.05, t=-

2.1, Pr(�
2
)=.04, for the Unambiguous condition on parietal electrodes), ii) the P600 effect 

was missing for the NP/S, and instead there was a small but significant negative shift on the 

posterior-parietal electrodes (Figure1), iii) there were major individual differences in 

ambiguity resolution for both clause types found by the best fitting model being the one 

where fixed effects were introduced within the random effects part of the lmer function (for 

NP/Z clauses; left-temporal: loglik=-8417.2, �
2
(2)=7.03, Pr(�

2
)=.02; right-parietal: loglik= -

8492.2, �
2
(2)=8.51, Pr(�

2
)=.01, and marginally for NP/S clauses; right temporal-parietal: 

loglik=-8574.9, �
2
(2)=5.18, Pr(�

2
)=.07),  iv) for both clause types there were two “partially” 

overlapping groups of individuals, one group showing N400 for the reanalysis, and the other 

group showing P600. 

 

Our results indicate that there are qualitative differences between the two garden path types, 

as well as individual differences among participants. NP/Z ambiguities can elicit a 

reanalysis/closure related P600 effect, but for some individuals reanalysis induces only an 

N400, and not a P600, similar to some previous findings (Demiral & Ferreira, 2011; 

Osterhout, 1997). The existence of an (individually oriented) N400 effect for the reanalysis 

accompanied by a late parietal negative shift for the NP/S group is in line with some of the 

previous studies reporting syntactic N400 effects (Hopf, Bader, Meng, & Bayer, 2003; Hopf, 

et al., 1998). For the NP/Z sentences, revision of the completed/closed subordinate clause 

could induce P600, but for the NP/S conditions P600 effect disappears, probably because 

there is no strong closure commitment to be made. 

 

 



 

1a. NP/Z: [Because the employees negotiated(,)] SubClause [the technical contract would be 

changed very soon.] MainClause     

1b. NP/S: [Probably the employees understood (that) the technical contract would be 

changed very soon.] MainClause    
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Figure1. The difference waves of (A) NP/Z ambiguous versus unambiguous 

conditions (ZA-ZU); and (B) NP/S ambiguous versus unambiguous condition (SA-

SU) on electrode P3. 
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